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Introduction

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

SAFRAN addresses all predisposal waste management activities. It has the following main
functions:
e To define facilities for storing or processing radioactive waste including their relevant
design features.
e To define waste streams including all relevant radiological and non-radiological
properties and their changes through the waste management activities.
e To define relevant requirements from the regulatory framework (criteria, endpoints,
other requirements).
e To perform safety assessments for all steps of predisposal waste management.
e To perform calculations for quantitative analysis.
e To perform analysis of the safety assessment results and identify necessary
modifications in safety elements and safety functions
e To provide review comments to facilitate the development and review of safety
assessments.
Objects and groups of objects in SAFRAN project can be exported as the tables in various
formats (MS Excel, PDF, RTF, text) or copied to the clipboard. There is additional tool
available helping to easy incorporate these tables in any MS Word document with the

possibility to synchronize tables with the latest updates in the SAFRAN project.

The purpose of this series of tutorials is to give 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, it is needed to first define the system configuration into the
SAFRAN tool; System configuration consists of ‘facilities’, ‘rooms’ within those facilities
(and “‘areas” within the rooms if necessary), waste management activities taking place within
those facilities, rooms and areas, and processes — the chains of waste management activities.
Producing this site configuration is illustrated in Tutorial 2.

It is then necessary to specify the properties of each room, area and waste management
activity. These parameters include external dose rate, activity concentration in air, nuclides,
etc. Specification of these properties is illustrated in Tutorial 3.
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The incoming waste and ‘waste streams’ are then defined, in a way that shows the waste
properties at each stage through the different steps of processing, storing and clearing of those
wastes. For example there may be reduction factors for volume or activity concentration of
the waste, e.g. by sorting or compaction. Definition of the waste components and waste
streams are illustrated in Tutorial 4 and 5.

The regulatory framework is then defined into the model, using national and IAEA
frameworks as relevant. Examples of the regulatory criteria may include dose limits to
workers and the public for normal and accidental situations. Specification of the regulatory
framework is illustrated in Tutorial 6.

Safety assessment is required for both normal operations and accident conditions. The model
is developed by defining:

e the links to the regulatory framework,

e the purpose of the safety assessment, e.g. compliance with regulatory criteria,

e the scope of the assessment defining which facilities, rooms, areas and waste
management activities need to be considered the assessment approach (this may
include Potential Initiating Events, screening of hazards, compliance with safety
requirements),

the endpoints, e.g. dose to the worker and public,

the scenarios where those end points could occur, their properties, probabilities etc,

the impacts that may result,

the assessment cases for endpoints relevant to each impact.

The safety assessment process is illustrated in Tutorial 7.

Safety assessments calculations widely use SAFRAN database. Overview of the database is
given in the Tutorial 8.

Tutorial 9 illustrates how to make the system description if for sealed sources.

Tutorials 10-11 shows the assessment for normal operation for the situation described in
Tutorial 9. Calculation of dose rates for external exposure (for normal operation) shown in the
Tutorial 11 is applicable not only for sealed sources, but also for solid and liquid waste.
Tutorial 12 provides the analysis of the safety assessment done in Tutorials 9-11. It covers
advanced topics, such as discussions and link of assessment results with safety elements
which was not covered in the Tutorial 7.

Tutorial 13 shows how to import user-defined site-specific data in the database.

Tutorial 14 gives the overview of the libraries — the storages for generic facilities, processes
and scenarios which can be easy reused in your project.

Waste stream illustrated by Tutorial 5 was intentionally made very simple. Tutorial 15
provides advanced exercise which will help you to get deeper experience with SAFRAN
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functionality relevant to complex waste streams and ‘check for clearance’ of waste by
comparing activity concentrations in the waste components against IAEA’s and user defined
clearance criteria.

Important notes and learning recommendations

It is highly recommended to perform tutorials step-by-step following detailed instructions
included in this document. To simplify this process the first tutorials include very detailed
explanations and screen dumps for step.

The more complex tutorials contains the part marked as the advanced exercises. These parts
can be skipped when tutorials are performed first time.

The series of tutorials from the Tutorial 9 to 12 are devoted to sealed sources. They assume
that user is already a bit familiar with SAFRAN user interface (for example by preforming
Tutorials 1 — 8). The same time they demonstrate simplified methods of making links between
waste components and rooms/activities.

Finally, specific features of SAFRAN such as extending of database with own values and
using libraries are separated to devoted tutorials (also marked as “advanced exercise”) so they
can be skipped for novice learners or those who are not intersected in these particular topics
or opposite, those users who are going to use these features can study them with high level of
details .

Ready-to-use tutorial files

While recommended way to perform tutorials is step-by-step using instructions included in
this document, taking into account that learning situations and time available can be very
different, all the results of tutorial exercises are also made available as files ready to be open
in SAFRAN.

These files are available via the SAFRAN web site via menu item Resources->Shared
projects. You need to register first at the SAFRAN site (see Tutorial 1) to reach this menu
item.

RESOURCES SUPPORT MY PA|

Documentation
SA Downloads

Shared projects

Tha O - LY ic o
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The web page which will appear contains SAFRAN files which developers or users decided
to share. The files relevant to tutorials are located in section “SAFRAN Tutorial — already
made .safx files”. To get files it is necessary to click on the hyperlink selected by yellow in
the picture below.

Y

HOME RESOURCES SUPPORT MY PAGES ADMIN  PAGES

Projects

Test Case: Use and Application
of the SADRWMS Methodology
and SAFRAN Tool on the
Thailand Institute of Nuclear
Technology (TINT) Radioactive
Waste Management Facility
Test Case Results

SAFRAN Tutorial - already
made .safx files

Author:

DH

Description:

SAFRAN Tutorial - already mads .safx filas
Purpose:

Author: Scope:

RAWG, DH

Description:

Report: Use and Application of the SADRWMS:

 and SAFRAN Tool on the Thailand

Scope:

Use and Apglication of the SADRWMS

Mathodolagy and SAFRAN Tool on the Thailand

Institute of Nuclea Edit Delets Edit Delets
\ J L J

'S ~

Central Nuclear Embalse
Author:

Ariel Gonzalez

Description:

Purpose:

Scope:
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Tutorial 1. |Installing SAFRAN. Creating of the SAFRAN
tutorial project.

SAFRAN installation instructions

If SAFRAN is not yet installed on your computer, install it following the instructions below:

- Navigate to the site http://safran.facilia.se

- If you are not yet registered on this web-site - click on the "Register” link in the right-up
corner and provide necessary data. After submitting of registration date you will get e-mail
asking you to confirm the registration.

- After completing the registration - click Login link on the same site and login with your user
name and password

- Using site menu navigate to the "Resources"->"Downloads" page.
- To be able to download SAFRAN software first time you will need to receive IAEA
approval (this procedure is required only once and will not be required for the next

downloads). To do this:

Send the e-mail to address safran.facilia@afconsult.com. Please specify in this e-mail the
user name (login) you have selected for the SAFRAN site.

If not specified in your profile during the registration, please provide also the information
about:

e your name and surname
e your organisation
e purposes of SAFRAN usage

When your request will be approved you will be able to download SAFRAN with the button
which will appear in the page as shown below:
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http://safran.facilia.se/

dit Profile Logout Dmitry

Y 5

) \u Facilia
HOME RESOURCES SUPPORT MY PAGES ADMIN PAGES

Downloads
SAFRAN 2

Prerequisites

SAFRAN is working on JNET 4 or higher under Windows 10/8/7/%P operating systems.
SAFRAN installation proegram checks the presence of .MET and helps you to install it if necessary.

You can optionally use Microsoft Waord and Microsoft Excel together with SAFRAN,

Download SAFRAN installation

To download SAFRAM software first time please send reqguest to safran.facilia@afconsult.com. Plzase specify in this 2-mail
« the login you are using for SAFRAN site
If not specified in your profile during the registration, please provide also the information about:

« your name and surnams
= your organisation

= purposes of SAFRAN usage
When your request will be approved you will be able to downaload SAFRAN with the button which will be shown below.

SAFRAN 2.5.0.0 (issued 29 December 2020)

Previos versions of software

- Download and run the latest release of SAFRAN installation. This review of tutorials
corresponds to the SAFRAN 2.5.0.0

Start SAFRAN

SAFRAN starts after installation. Next time you can start it using desktop shortcut created by
installation program.

Reset SAFRAN'’s options

If you already use SAFRAN then in order to make sure that screenshots presented in the
tutorials will correspond to what you will see on your screen, it is recommended to reset the
options of the SAFRAN Tool as shown below.

Select Tools/Options / Reset to default values from the main menu.
SAFRAN 2 Tutorials Rev. 2020-12-29

8 of 219



Window Help
Database

Library

Advanced calculations

Safety requirements

Document project with MS Word add-in
Import/Export

Options » Modify options arr
Reset options to default values ho

tac
I Path

Create the SAFRAN tutorial project

Select File / New project from the main menu to create a new project. The “Create project”
dialog box will appear.

- N T
(- coc o === |

Properties

Title  Tutorial

Author

Project started den14 augusti 2013 E-

Exercise to learn more about SAFRAN

Description

Create project

Enter the title: “Tutorial” and type under description: “Exercise to learn more about
SAFRAN.” in the window that appears. Press “Create project”.

The “Save as” dialog box appears. Save the file as “Tutorial.safx” (name which is suggested
by SAFRAN).

The “Project properties” dialog box will appear.
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55’ Project properties E X

Nuclides | Sources | Containers and packages | Scales | Title, description, author, date

Nuclides

Add/remove nuclide

Here among other you are able to add nuclides and containers you will use to describe your
waste components. This will be done later in the Tutorial 3. Close the dialog box without

i
entering information by clicking

In the “Object explorer (tree view)” window (located in the left part of the screen) click on
“Tutorial” (root node of the tree) and expand the tree by clicking on ‘+’ button located in the
left of each tree node as shown in the picture:

File  Edit fiew  Tools

Project: Tutorial

Links | Errorsitt | Comments | Tasks

T =
B Refresh  Expand all . e | =
v  General

Name Tutorial

Description Exercise to learn more about SAFRAN

E]_ Site features Short name

&L Physical elements AttE::hments
&L Safety elements Fat
i v Project
[ Faciities .
\Waste " Author Dmitry
» &L acziiﬁen;aannadgemen Project started 2015-11-16
processes v Review
2 &L Waste components Review date

Reviewer
v User-defined properties
1

[ Waste streams
(] Regulatory frameworks
» % Safety assessments

LI S P N
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Tutorial 2. Define facilities, processes and waste

management activities.

In this tutorial, you will describe a new site. This site has two facilities: a waste processing
facility and a storage facility. The processing facility has two rooms; the room for sorting and
compaction and another room — for packaging of the waste. The storage facility has one room
for storage of the waste until final disposal can take place.

An overview of the facilities, rooms, areas and waste management activities is shown in the

Table 1.

Table 1

Facility

Room

Waste management activity

Processing facility

Sorting room

Sorting

Compaction | Compaction

and

packaging i

room Packaging
Storage facility Drum storage | Storing

room

The schematic overview of the process is shown in the Fig. 1
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Waste from
producer

|

@

Fig. 1 Schematic overview of the process

Add processing facility

Click on the Facilities and click “Add facility” in the “Actions” window (located in the right
part of the screen) as shown in the picture:!

! Alternatively, you may click the right mouse button and select action from the context menu.
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In the window that appears, change default name of new facility (“Facility”) to the
“Processing facility”, enter the description of facility “Facility where processing operations
take place” and press “OK”.

* B Refresh Expand all . = | =]

v  General

+ 7 Tutorial Name Facilities
+ [ System description Description
[ site features Short name
&l Physical elements Attachments
Path System det

&1 Safety elements

[ Facilties

= [ Add new Facility

Name

| Processing facility

(] Regulatory fr
3 Q Safety assess Description

Facility where processing operations take place]|

Cancel
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Expand the node “Processing facility” in the “Objects explorer (tree view)” window and
click on the “Rooms” node.

- &‘; Processing facility
v [ Measured or estimated data
[ [‘]_ Waste management activities and processes
v [5] waste components
(5] Physical elements
b [‘]_ Safety elements
(7] |Rooms

— rll:i \ilarta mananamant artivitiae and nracaccac

Click on the “Add room” command in the “Actions” window. In the window that appears,
change the name “Room” to “Sorting room”. Press “OK”.

Add another room to the “Processing facility” with the name “Compaction and packaging
room”.

Add storage facility
Add new facility - “Storage facility”.

Add “Drum storage room” to the “Storage facility .

Finally you will see the following structure of facilities and rooms.

"-L DUIEL}' (=2 b= Nl L )
1171 Fadilities
Flﬂ) Processing facility
(5] Measured or estimated data
(5] Waste management activities and process
(5] Waste components
05 safety elements
25 rooms
G Sorting room
1, Compaction and packaging room
) Storage facility
(5] Measured or estimated data
El-f.'}_']_ Waste management activities and process
(5] Waste components
@-f_'}_']_ Safety elements
25 rooms
|§|-ﬂ> Drum storage room

Lol T 1 A
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Add process and waste management activities

In the “Object explorer (tree view)”, select the node System description/Waste management
activities and processes.

File Edit View Tools Window Help
SN N

Object explorer (tree view)

iEE T Be L 1% Show description

Name

=7, Tutorial
B[ﬁ] System description

&L Site features

[EL Safety elements

I Facilities

r E-ELEWaste management activities and processes
- L] Overview of WM activities
Q‘L Waste components
E]_ Waste streams

~{#f] Regulatory frameworks

Q";L Safety assessments

Select the action “Add process” in the “Actions” window.

Enter “Process 1” in the window “Add process” which will appear and click OK.
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ﬂ Add new Process

MName

» Tutorial |F‘rocess 1|
- Syste|

E-ﬁ-']&{s 5 Description
(5 PH
Eﬁ_ 58
- Ez:l F3
- &

¥

¥

¥

v[ﬁ_'..l'u'

£t

(#] Regulatory frameworks I
r“ o -

Cancel

Node “Process 1 will appear in the tree.

'q.'\_\'_-HL RIS
- Eﬁ_ Waste management activities and processes

[ul| Overview of WM activities and processes
£ Process 1
¥ [tﬁ Waste components

If it will not appear immediately — press button “Refresh” located in the toolbar:

: Object explorer (tree view)

Mame
+ ", Tutorial

Double-click on the “Process 1” in the browser. The “Preview or modify process” window
will appear.
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E Preview or medify process

T
i Zoom + Zoom - Zoom to view

Observe the structure of this window. The object browser panel is located in the upper-left
part of the window. This object browser is similar by functionality to the object browser you
already used in main SAFRAN window. A panel with two tabs “Properties” and “Links” is
located in the left-down part of the window. Diagram panel is located in the right part presents
same information as the object browser, but in graphical form.

Click right mouse button on the node “Process 1” in the object browser window.
< Preview _

Add existing activity
Add new activity
Add new activity with type 'storage for decay'

Add check for clearance

Rename

PN

Select “Add new activity” command.
The “Add new activity” window will appear.
Enter “Sorting” instead of default name “WM activity” and click OK.

The new node “Sorting” will appear in the object browser.
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E Preview or modify process

EETE
Elﬁ Process 1

B fsoo

Note the change in diagram window.

] .
B3 Process 1

fﬁ Sorting

Click right mouse button on the “Sorting” node in the object browser similarly as you just did
or click right mouse button on the “Sorting” node of diagram as shown below

Add existing activity
Add new activity

Add check for clearance

2 Copy
Cut
Delete

G o

Properties

Owerview/print/export as table

Substutute to other existing activity

Add new activity “Compaction”. After adding this activity diagram will looks like:
SAFRAN 2 Tutorials Rev. 2020-12-29
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= Preview or modify process

-5 Process 1

- Serting
R oo

Repeating steps shown above - add new activity “Packaging” to “Compaction” and new
activity “Storage” to “Packaging”

Finally you will obtain the following process objects tree:

=55 Process 1
EI@ Sorting
EI@ Compaction
EI@ Packaging

o

and diagram:
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__
: foom+ Zoom- ZFoom toview

EIE%' Process 1
EI@ Sorting
EI@ Compaction
EI@ Packaging
@ Storage

Soring

Carmpaction

Packaging

Storage

Compare this diagram with the diagram shown in Fig.1 at the beginning of this tutorial.
Close the “Preview or modify process” window.

Note that new waste management activities were added under the “Waste management
activities and processes”.
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-7 safety elements

-7 Facilities

=75 Waste management activities and processes
- ] Overview of WM activities

,ﬁ Process 1

@ Sarting

@ Compaction

@ Packaging

@ Storage

—[*F \Wacta ramnnnant

At the moment SAFRAN don’t know in which facilities and rooms these activities take place.
It is possible to simple copy and paste them to the right places, but it is quicker to move
activities using “Overview of WM activities” window.

Double-click on the “Overview of WM activities” node.

The following table will appear.

Drag a column header here to group by that column |
] ‘ Activity Facility Room Area Waste stream(s) Process(es)
{ ||+ serting
I Compaction Process 1
i Packaging Process 1
f Storage Process 1
i
i

Click on the cell in the Facility column for each activity and select the facility corresponding
to Table 1.

a-! Overview

Drag a column header here to group by that column

Facility |
i ]

. Packaging Storage facility

Drag a column header here to group by that column
[ | Activity | Facility
Sorting Processing facility
Compaction Processing facility
Packaging Processing facility
1
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Similarly, select the room where each activity take place?:

Drag a column header here to group by that column

Activity | Facility | Room | Area
Sorting Processing facility Sorting room
Compaction Processing facility Compaction and packaging room
» Compscon and packaging room (<]
Storage Storage facility Drum storage room

Close the table.

Note that activities disappeared from the folder “Waste management activities and processes”.

.-[f] Safety elements

@5 Facilities

BQ‘L Waste management activities and processes
: i L,| Overview of WM activities

: “ 52 Process 1

Eﬁ_ Waste components

LS \incta ctrazam

They have been moved to the similar folder for corresponding rooms. For example, you can
find Sorting in the folder “Waste management activities and processes” of the Sorting room
located in the Processing facility:

-] Safety elements
25 Facilities
El.ﬂ} Processing facility
Eﬁ Measured or estimated data
Eﬁ Waste management activities and processes
Eﬁ_ Waste components
Eﬁ_ Safety elements
BE{'L Rooms
El.ﬂ'} Sorting room
Q‘L Measured or estimated data
Bﬁﬁ_ Waste management activities and processes
| L] Overview of WM activities
| {4 Sorting
Q‘L Waste components
Q‘L Safety elements

SAVING THE FILE:

Select File / Save project from the main menu.

2 |f list of rooms is not appear in the cell, click outside the cell and then inside the cell
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Tutorial 3. Numerical properties of facilities, rooms 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 in the Table 2.

Table 2
Processing facility Release rate of Co-60 4.41E+06 Bgly
Release rate of Cs-137 2.27E+06 Bgly
Ventilation, filtration efficiency | 90%
Sorting room Concentration in air 2.8E-02 Bg/m?
Co-60
Concentration in air 1.7E-02 Bg/m®
Cs-137
Sorting Capacity of sorting equipment | 0.5 m®
External dose rate 6E-07 Sv/h
Compaction and packaging | Concentration in air of Co-60 6.2E+01 Bg/m®
room. Concentration in air of Cs-137 | 1.75E+01 Bg/m®
Capacity of compactor 05md
Compaction External dose rate 3.2E-06 Sv/h
Capacity of packaging | 0.5 m?
Packaging equipment
External dose rate 2E-06 Sv/h
Storage facility Ventilation, filtration efficiency | 90%
Concentration in air of Co-60 3.5E-03 Bg/m?®
Drum storage room
Concentration in air of Cs-137 | 2.7E-03 Bg/m?®
External dose rate 2.67E-06 Sv/h

List of radionuclides
Select View/Project properties in the main menu.

File Edit @YUM Tools Window Help

m Object explorer (tree view) Ctrl+B

Object explo Object explorer (folders or types view)
w Properties and links
: 1 Actions
. : Errors, tasks and comments
| |Name - -
|L o . Tutorid Project properties -
Waste streams
Overview of comments
Overview of attachments
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The Project properties window will appear.

@ Project properti

Nuclides | Sources | Containers and packages | Scales

Title, description, author, date

MNuclides

Add/remove nuclide

Add nuclides above to new waste components and measurement tables

Click the “Add/remove nuclide” button.
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The following window will appear:

Picture 1

| Cancel

Available nuclides Muclides selected for project

3

--Ac
[+-Ag
--Am
--As
At

- Au
-Bi

-Br =

-Cd
-Ce T
-Cm
-Co
.Cr
.Cs
-Cu
-Eu
-Fe
-Ga
-H
-
--In
- Mn

1]

-

To modify list of all available nuclides - close this dialog and selectin main menu Tools -> Options -> Modify options. In
the Options window select "Customization" tab and then press button "Modify default list of available nuclides".

Please note that database contains values (for example, dose conversion factors) only for default list of nuclides
provided with SAFRAN. When performing safety assessments you will need to extend database for new nuclides or
specify necessary values directly in the safety assessmenttables.

Select Co-60 and Cs-137 (with the tree-like list located in the right part of the form and button
->) as shown in the Picture 2.
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Picture 2

i
{ Cooen ] |

Available nuclides Muclides selected for project

Co-60

EhAc n Cs-137

H-Ag B
--Am
[-As
At
..Au
-Bi

-- Br :
G-Cd L
[H-Ce

-- Cm

£-Co

m

FH-Cu
F-Eu
&.Fa

To madify list of all available nuclides - close this dialog and selectin main menu Tools -> Options -> Modify options. In
the Options window select "Customization" tab and then press button "Modify default list of available nuclides".

Please note that database contains values (for example, dose conversion factors) only for default list of nuclides

Click “OK”.

The list on the “Nuclides” tab of the “Project properties” window will look like:
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Nuclides | Sources | Containers and packages | Scales | Title, description, author, date

Nuclides

Co-60 Add/remove nuclide
Cs-137

Add nuclides above to new waste components and measurement tables

Close the “Project properties” window.

Properties of the processing facility

Expand the “Processing facility” in the “Object explorer (tree view)” window and expand
node “Measured or estimated data” under “Processing facility” as shown in the picture below.

[E LiTutorial
EIEEﬂ Systemn description
-[7] Site features
-[7] Safety elements
=7 Facilities
Elﬂ} Processing facility
EIE’{]_ Measured or estimated data

B:‘L Waste management activities and

Double-click on the “Release rate (air)”.

The following table will appear:

) Release rate (air) |

: Add/remove nuclide Export to Excel Import from Excel View Print/E

parameter nuclide value unit comment

Release rate (air) | Co-60 Bg/y
Release rate (air) |Cs-137 Bg/y
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Enter data® about release rate according to Table 2.

& Release rate (air)

i Add/remove nuclide = Export to Excel Import from Excel View Print/Export/In:

parameter | nuclide value unit comment
Release rate (air) | Co-60 4 41E+006 Bqg/y
Release rate (air) |Cs-137 | 2.27E+006 Bq/y

Close the table.

Select and double-click on the “Processing facility”.

Name

| | =7 . Tutorial

EI[ﬁ] System description

-7 Site features

-[ safety elements

25, Facilities

r ) Processing facility

Bﬁﬁ_ Measured or estimated data

Release rate (air)
- [#[f] Waste management activities and processes
. @[] Waste components

Lo L

Select tab ”Properties” in the window which will appear:

% Press Tab button after entering each value or click outside the cell.
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R—
= Processing facility

Name and description  Properties  Links ~ Attachments

=t |3

v  General
MName
Description
Short name
Attachments
Path
v Parameters
Filtration efficiency
v User-defined properties
1

[T S 43 I S

Processing facility
Facility where processing operations take place

System description/Facilities/

o

Name

In the window “Properties” enter the filtration efficiency according to the data of Table 2.

(change default value 0 to 0.9)
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= Processing facility

Name and description  Properties  Links  Attachments
=4l | B

v  General
Mame
Description
Short name
Attachments
Path
v Parameters
Filtration efficiency
v User-defined properties
1

0o R

Processing facility
Facility where processing operations take place

System description/Facilities/

0.9

MName

Properties of the sorting room

Expand “Sorting room” in the “Object explorer (tree view)” window as shown in the picture

below and expand node “Measured or estimated data” under “Sorting room”.

£ Facilities
=% Processing facility
Eﬁ Measured or estimated data

Eﬁ Waste components
Eﬁ Safety elements
B[ﬁ Rooms
B.ﬂ}, Sorting room
B[ﬁ Measured or estimated data

Eﬁ Waste management activities and processes

Double-click on the “Concentration in air”.
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Enter the values for concentration in the air in the Sorting room (Table 2) as shown in the
picture 3.

Picture 3

4§ Concentration in air 1 1 lglﬂg

Exportto Excel  View Print/Export/Insert in Word

bl

Concentration in air

Concentration in air

Close the table.

Select the waste management activity “Sorting” as shown below.

i cuety
- [ﬁ Rooms
- &5 Sorting room
- C{l Measured or estimated data
=] Concentration in air
+ (] Waste management activities and processes
_ul| Overview of WM activities and processes
{4 Sorting
P

Enter capacity of waste management activity “Sorting” (Table 2) in the Properties window
(property “Capacity”) as shown in the picture:

@ WM activity: Sorting (System description/Facilities/Processing facility/Rooms/Sorting
Links

e 24 | =
v  General
Name Sorting
Description
Short name
Attachments
Path System description/Facilities/Processin
v Capacity
0.5
v Decay
Account decay No
Activity duration (years)
v Graphical presentation
Color blue 2

e —

Right-click on “Sorting” and select in menu “Add measured or estimated data”.
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-

\w

~a VG UL L VEILED LY e U VR

,g,_[«;i Waste con ™ Link safety element

Efi Safety elefs  Add Measured or estimated data

LIB Arnan

New folder “Measured or estimated data” will be added to “Sorting”.

- L Waste management activities and processes

ul| Overview of WM activities and processes

....................................................................................

. 1 Waete ramnnnents

Expand this folder and double-click on the “External dose rate”.

Ly
- ""1 Waste management activities and processes
ul| Overview of WM activities and processes

- @ Sorting

+ [ /Measured or estimated data

In the window which appears, enter the value for dose rate (6E-07) associated with the
Sorting (Table 2) as shown in the picture 4:

Picture 4

ﬂ a;) External dose rate (Sv/h) - [m]
des Bdemal dose rate (Sv/h)  (6E-007 oK
fez

e Comments Cancel
ity

iitie |

o

q

4

1

5

Click OK.

Properties of the compaction and packaging room

Select the “Compaction and packaging room” in the Object’s browser and expand “Measured
or estimated data” folder.
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5105, Fadilities
S Processing facility
(5] Measured or estimated data
@, Waste management activities and processes
(5] Waste components
()05 Safety elements
EI@_ Rooms
[8h Sorting room
E-ﬂ}éCompacﬁon and packaging room
B@, Measured or estimated data

@, Waste management activities and processes
105 Waste components

Double-click on the “Concentration in air” and enter the data about concentration in air for
Compaction and packaging room according to Table 2.

& Concentration in air

: Add/remove nuclide Export to Excel Import from Excel View Print/Export/Insert in Word 5

parameter unit comment

Concentration in air Bg/m3

Concentration in air Bg/m3

Close the table.

Select and double-click on the waste management activity Compaction and select
“Properties”.

v & Compaction and packaging room
+ (] Measured or estimated data
Concentration in air
+ (] waste management activities and processes
{ul] Overview of WM activities and processes
(4 Packaging
» Ql Waste components

Malae . 00
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Provide data about its capacity according to Table 2.

v General
Name Compaction
Daseription
Short name
Attachments
w Capacity
(Capacty (m3) &3 .
v Decay .

B s L

Right-click on “Compaction” and select “Add measured or estimated data” command from
menu (or select same command from the Actions window).

The folder “Measured or estimated data” will be added to “Compaction”.

- -

ail| Overview of WM activities and processes

- @ Compaction
+ (%] Measured or estimated data

@ Packaging

W emE— & s

Expand this folder and double click on the “External dose rate”.

Provide the data about external dose rate associated with Compaction according to Table 2.

o External dose rate (Sv/h) - O

BExdemal dose rate (Sv/h) (3 2E-06 OK

Comments Cancel

Press OK.
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Using procedures similar to described above provide the data according to Table 2 for the:
e waste management activity Packaging

Properties of the storage facility

Using procedures similar to described above provide the following data according to Table 2:
e Specify filtration efficiency for the Storage facility
e Specify concentration in air and external dose rate for the Drum storage room of the
Storage facility.

SAVING THE FILE:

Save your project.
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Tutorial 4. Incoming waste component.

In this tutorial, you will define the incoming waste. It will be considered that a producer
(named ‘Producer of primary waste’) produces the waste arriving in the facility (named
‘Waste from producer’). Properties of the waste are summarised in the Table 3.

Table 3

Parameter Value

Duration of the waste processing 3 years

Annual volume 27Tmly
Annual mass 11000 kgly
Volumetric concentration of Co-60* 1.26E+12 Bg/m®
Volumetric concentration of Cs-137 3.5E+10 Bg/m*®

Add waste producer

Select “System description/Waste components/Incoming waste” in the “Object explorer
(tree view)” window.

File Edit View Tools Window Help
e

Object explorer (tree view)

fw ]
: Show description

Name

| |E . Tutorial

Ell:ﬁ] System description

-5 Site features

EEL Safety elements

1] Facilities

EE'L Waste management activities and processes
EI&]_ Waste components

ﬂ Overviews of waste components
ﬂ Inventory of sources

ﬂ List of containers

’ ‘@ Incoming waste

Select command “Add waste producer” from the context menu or in the “Actions” window.

4 Values for concentration are not realistic. These are given for illustration.
SAFRAN 2 Tutorials Rev. 2020-12-29

36 of 219



\\\L/
\\.

’ﬂ] UWVETVIEWY Ul Wasle CUITIpUnernLs
ﬂ Inventory of sources
ﬂ List of containers
. (@ Incoming wp=a
[ Waste streams
-{3] Regulatory framewo Add waste component with type ‘liquid waste’

-[f safety assessments

Add waste component with type "solid waste’

Add waste component with type 'sealed sources’
Assign sources to relevant waste components

@, Add Waste producer

Reorder

Add new waste producer with the name “Producer of primary waste”.

i il List of containers
. @ Incoming waste

&‘5 Producer of primary waste
[ Waste streams

Add incoming waste component

Select “Producer of primary waste” and select command “Add waste component with type
‘solid waste”.

=& Incoming waste

&‘5 Producer of primary waste
~[7] Waste streams Add waste component with type ‘solid waste'
[ Regulatory framewo
.| Safety assessments

Add waste component with type ‘liquid waste’

Give a name for waste component — “Waste from producer” and add description - “Waste
received from the producer facility”.
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+ figh Processing faclity
- &L Waste management activities and processes
Lull| Overview of WM activities and processes
E-E Process 1
@ Compaction
@ Packaging
@ Storage
- &L Waste components
Lul| Overview of waste componenents
Lul List of sources
_ull| List of containers, packages, capsules
- Incoming waste
ﬂ) Producer of primary waste 52
[El_ Waste streams
(] Regulatory frameworks
3 m_ Safety assessments

Add new Waste component

MName

|Waste from producer

Description

Waste received from the producer facility|

Cancel

Properties of the waste component

Double-click on the “Waste from producer”.

7= Tl] UVETVIEW O Waste Components

ﬂ Inventory of sources

ﬂ List of containers

B Incoming waste

Bﬂ‘} Producer of primary waste
.- Waste from producer

PEL Waste streams
i Regulatory frameworks
Fl_Safetv assessment

The following table will appear:
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Export to Excel Import from Excel Hide/show groups View Print/Export Show all columns  Reset sorting Copy to clipbo]
. user-defined value SAFRAN

parameter nuclide (prioritized) suggests unit comment
duration year
annual volume of waste m3/y
total volume of waste m3
annual mass of waste ka/y
total mass of waste kg
type of container or package
internal volume of one container or package m3
mass of waste in one container or package kg
annual number of containers or packages per year
total number of containers or packages
volumetric concentration Co-60 Bg/m3
volumetric concentration Cs-137 Bg/m3
mass concentration Co-60 Ba/kg
mass concentration Cs-137 Bag/kg
activity in one container or package Co-60 Bq
activity in one container or package Cs-137 Bg
total activity Co-60 Bq
total activity Cs-137 Bg
annual activity Co-60 Bq/y
annual activity

Note that SAFRAN assumes that this waste component contains radionuclides specified via
“Project properties” window during Tutorial 2.

SAFRAN 2 Tutorials Rev. 2020-12-29

39 of 219



Specify the amount and activity data according to the Table 3.

(& Waste from producer

i Add/remove nuclde Export to Excel Import from Excel Hide/show groups View Print/Export Show all columns Reset sorting Copy 1

: user-defined value SAFRAN .
parameter nuclide (prioritized) suggests unit comment
» duration 3.00E+000 year
annual volume of waste 2 70E+001 m3/y
total volume of waste 8.10E+001 m3
annual mass of waste 1.10E+004 ka/y
total mass of waste 3.30E+004 kg
type of container or package
internal volume of one container or package m3
mass of waste in one container or package kg
annual number of containers or packages per year
total number of containers or packages
volumetric concentration Co-60 1.26E+012 Bg/m3
volumetric concentration Cs-137 350E-010 Bg/m3
mass concentration Co-60 3.09E+009 Ba/kg
mass concentration Cs-137 8.59E+007 Ba/kg
activity in one container or package Co-60 Bqg
activity in one container or package Cs-137 Bqg
total activity Co-60 1.02E+014 Bqg
total activity Cs-137 2.84E+012 Bqg
annual activity Co-60 3.40E+013 Ba/y
annual activity Cs-137 9.45E+011 Ba/y

Close the table.

SAVING THE FILE:

Save the project.
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Tutorial 5. Waste stream.

In this tutorial, you will define the waste stream describing processing of incoming waste
‘Waste from producer’ by Process 1 (see Tutorial 2). For the calculations, the following
properties of waste management activities will be taken into account:

Table 4

Sorting The mass, volume and activity of compactable
waste after sorting is 80% of the mass, volume
and activity of incoming waste.

Compaction The waste obtained as result of the Compaction
has the volume which is 35% of the volume
before compaction.

Packaging Waste is packaged into 500 | drums.

Define type of container used for this project

Before starting to work with waste stream we will add definition of 500 liter drum to the
project’s database of containers

Double-click on the node “List of containers, packages, capsules” located above the
“Incoming waste” node.

: Emm Process 1
I:I[‘]_ Waste compaonents
> Lul| Overview of waste componenents
>ﬂ Inventory of sources
ﬂ List of containers, packages, capsules
Iél- Incoming waste
Iél-.ﬂ:, Producer of primary waste
@ Waste from producer
[‘]_ Waste streams

The “Project properties” form will appear. The tab “Containers and packages” is selected.
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Nuclides Containers and packages | Scales | Title, description, author, date

l Add row ] l Delete row ]

[ [mame Description Internal volum

Click “Add row” button.

Enter data (according to Table 4) in the table as shown in the picture below

- i
‘ol Project properties . —— = | B |
S e e — o —
Nuclides | Sources | Centainers and packages | Scales | Title, description, author, date
[ Add row ] [ Delete row ]
| Name Description Internal volume {m3)
| |[x]s00rdum 5.00E-001
|
i

Close the “Project properties” window.

Create the waste stream

In the “Object explorer (tree view)” window select the folder “Waste streams”.

. Ll List of containers
(1@ Incoming waste
: B.ﬂ} Producer of primary waste
g% Waste from producer
-[7] Waste streams

~{H] Requlatory frameworks

-[f] Safety assessments

[

Add new waste stream (name it WS1) by selecting command “Add waste stream” for this
folder. If the WS1 node under “Waste streams” will not appear immediately after that — click
on the “Refresh” button located in the toolbar
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Object explorer (treg

‘ EE e

: 1 Refresh Expan

Name

‘—‘m T TUUUCET UT Plllllﬂl}' wWaslE
. Waste from producer
(7 Waste streams

| -8 WS1
-] Regulatory frameworks
Ll [ R 4.

Double-click on the “WS1”. The window allowing previewing and constructing waste stream
will appear. Note that layout and sub-windows of this window are similar to the ones in the
window “Create/modify process” you used during the performing of Tutorial 1.

Right-click on the “WS1” in the browser located in the upper-left part of the window and
select command “Select the starting waste component of the stream”.

Select the starting waste component of the stream

Rename or change description
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The list which will appear contains only one waste component — “Waste from producer”.
Click OK.

ol Link

| List view

Fath

Name

Type

- (| =2

& Waste component Waste from producer System description/Waste components/Incoming waste/Producer of primary waste

0K Cancel

Note the changes in the browser window and graphical presentation of the stream.

-8 WS 1
H @ Waste from producer

Right-click on “Waste from producer” and select “Add process”.
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i Refresh diagram  Recalculate waste componnets data

4 - e BE T OBE
-k W51
B Yo rom pragcc

Data
Rename
Add process
Add existing activity
Add new activity

Add check for clearance
53 Copy
#¢  Properties

Owerview/print/export as table

The window which will appear contains only one process — Process 1. Select OK.

Note the changes in the browser and diagram.

path System description/Waste stream:
v User-defined properties

If diagram is larger than the window you can use scrollers or button “Zoom to view” shown
with yellow colour in the picture above. If after “Zoom to view” diagram nodes will be too
small — hove mouse over node and it’s name will be shown as tool-tip:
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Waste from producer

Numerical properties of the waste components

The waste stream has been constructed. Now we are able to specify the properties of the waste
after the different waste management activities as specified in the Table 4.

Increase diagram’s nodes size if they are small after the previous steps using the Zoom+
button:

Double-click on the “Waste from producer” (located after WS1) in the diagram. The same
table of properties as you already observed working with Tutorial 4 will appear:

& Show properties of waste component

Waste from producer
n

parameter nucide j:::z""::zed) ;’;;Rg’: unit comment
duration 3.00E+000 year
annual volume of waste 2.70E+001 m3/y
total volume of waste 8.10E+001 m3
annual mass of waste 1.10E+004 kaly
total mass of waste 3.30E+004 kg
type of container
internal volume of container m3
mass of waste in one container kg
annual number of waste components per year
total number of waste components
volumetric concentration Co-60 1.26E+012 Ba/m3
volumetric concentration Cs-137 3.50E+010 Ba/m3
mass concentration Co-60 3.09E+009 Ba/kg
mass concentration Cs-137 8.59E+007 Ba/kg
activity of one waste component Co-60 Bq
activity of one waste component Cs-137 Bq
total activity Co-60 1.02E+014 Bq
total activity Cs-137 2.84E+012 Bq
annual activity Co-60 3.40E4013 Baly

e

Close the table.

T

To calculate properties for other waste components in the stream we will specify the reduction
factors for waste management activities.
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Right-click on the “Sorting” in the browser’s tree and select command “Edit reduction
factors” from the menu.

- W51
EI@ Waste from producer

E%msl Rename

- Edit reduction factors
B4
|E| Add Waste compenent to merge
53 Copy
Cut
x Delete
% Properties

Owerview/print/export as table

The following table will appear:

.
i Foom + Zoom - Zoom to view

- sl
= B@ W = Changing factors

E‘@ i Recalculate factors
B4

Waste component Volume Mass Activity
» :[Sorting] - Waste from prod... { 100 100 100
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Place in the table “80” instead of “100” according to the Table 4°. Click somewhere outside

table cell you have edited to save the latest value.

I
i Zoom + Zoom - Zoom to view

| 8 Changing factors

P —
gl - Recalculate factors

Waste component Volume Mass Activity
#  [Sorting] - Waste from prod... 80 8[)| a0

Properties  Links
|l

Close the table.

Right-click “Compaction” and select “Edit reduction factors”.

# Sorting
3 @ Waste from producer
B@ Compacti
B@ Wastd] Rename
5] -@E Edit reduction factors
=8
= IE‘ Add Waste component to merge
3 Copy
Cut
x Delete
% Properties
Overview/print/export as table

I
According to Table 4, specify the following factors:

5> After entering value in each cell click Tab button or click mouse outside the cell
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B Preview or modify process

E\E% Process 1
B@ Sorting
B@ Waste from producer
B@ Compaction
EI@ Waste from producer
EI@ Packaging
L Y-
[E¥: (B Changing factors

. 7
: Recalculate factors

Waste component Volume Mass Activity
» [Compaction] - Waste from ... 35 100 100

Click somewhere outside table cell you have edited to save the latest value.

Close the table.

Now you can compare the data calculated by SAFRAN before and after Sorting and before
and after Compaction:

Double-click on the diagram’s node “Waste from producer” located before Compaction. The
following table will appear®:

Waste properties after Sorting, before Compaction

8 If cells with calculated data are empty — close the table; press button “Recalculate waste components data”
located on the toolbar of Process preview window and then open the table again.

T
B--@ Sorting
B@ Waste from producer
B@ Compaction
B@ Waste from producer
B@ Packaging
B@ Waste from producer
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o et o e conpenc L —

Add/remove nuclde xcel  Import from Excel Hide/show groups  View Print/Export  Show all columns ™ Reset sorting
parameter nuclide ::ﬁ:ie;]r;::ergized) qugFgE‘:tps‘l unit comment
duration 3.00E+000 year
annual volume of waste 2.16E+001 m3fy
total velume of waste 6.48E+001 m3
annual mass of waste 8.80E+003 kaly
total mass of waste 2.64E+004 kg
type of container or package
internal volume of one container or package m3
mass of waste in one container or package kg
annual number of containers or packages per year
total number of containers or packages
wvolumetric concentration Co-60 1.26E+012 Bg/m3
wolumetric concentration Cs-137 3.50E+010 Bg/m3
mass concentration Co-60 3.09E+009 Ba/kg
mass concentration Cs-137 8.59E+007 Ba/kg
activity in one container or package Co-60 Bqg
activity in one container or package Cs-137 Bqg
total activity Co-60 8.16E+013 Bg
total activity Cs-137 2.27E+012 Bg
annual activity Co-60 2.72E+013 Ba'y
annual activity Cs-137 7.56E+011 Ba/y

Note that annual volume, mass and activity are 80% of annual volume, mass and activity for
the incoming waste (see Table 3 of Tutorial 4).

Close the table.

Double-click on the node “Waste from producer” located after Compaction.
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Corresponding table will look like:

Waste propeties after Compaction

_\"Q_Show properties of waste component

i Add/remove nuclde  Exportto Excel Import from Excel Hide/show groups

Print/Export Show all columns Reset sorting Copyt

View

) user-defined SAFRAN
TEELEE nuciide value (priortized) suggests
duration 3.00E+000 year
annual valume of waste 7.56E+000 m3y
total wvolume of waste 2.27E+001 m3
annual mass of waste 8.80E+003 kaly
total mass of waste 2.64E+004 kg

type of container or package

internal volume of one container or package m3
mass of waste in one container or package kg
annual number of containers or packages per year

total number of containers or packages

volumetric concentration Co-60 3.60E+012 Bg/m3
volumetric concentration Cs-137 1.00E+011 Bg/m3
mass concentration Co-60 3.09E+009 Ba/kg
mass concentration Cs-137 8.59E+007 Ba/kg
activity in one container or package Co-60 Bg
activity in one container or package Cs-137 Bg
total activity Co-60 8.16E+013 Bg
total activity Cs-137 2.27E+012 Bq
annual activity Co-60 2.72E+013 Bafy

annual activity Cs-137 7.56E+011 Bafy

Compare table Waste propeties after Compaction with the table Waste properties after
Sorting, before Compaction. Note that annual volume of the waste is 35% of the volume with
the corresponding changes in total volume and volumetric concentration.

Close the table.

Now the container for ouput of Packaging activity can be specified.

Double-click on the node “Waste from producer” located after Packaging activity.
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The following table will appear:

Waste propeties after Packaging

r% Show properties of waste component

/remove nuclde  Export to Excel Import from Excel  Hide/show groups v Print/Export  Show all columns C clipboard

~ ciid user-defined SAFRAN it
parameter nuclide value (priortized) suggests -

duration 3.00E+000 year
annual volume of waste 7.56E+000 m3/y
total volume of waste 2.27E+001 m3
annual mass of waste 38.80E+003 kaly
total mass of waste 2.64E+004 kg

type of container or package

internal volume of one container or package m3
mass of waste in one container or package kg
annual number of containers or packages per year

total number of containers or packages

wvolumetric concentration Co-60 3.60E+012 Bg/m3
volumetric concentration Cs-137 1.00E+011 Bg/m3
mass concentration Co-60 3.09E+009 Ba/ka
mass concentration Cs-137 8.59E+007 Ba/ka
activity in one container or package Co-60 Bq
activity in one container or package Cs-137 Bq
total activity Co-60 8.16E+013 Bq
total activity Cs-137 2.27E4+012 Bq
annual activity Co-60 2.72E+013 Ba/y

annual activity Cs-137 7.56E+011 Bq/y

Click on the cell in the column “user-defined value” for the parameter “type of container”.

The container/package selection window will appear:
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§ Show properties of waste component

ﬁ Waste from producer

i Addfremove nuclde  Exportto Excel Import from Excel Hide/show groups View Print/Export Show all columns Reset sorting Copy to 4

" ol userdefined SAFRAN
parameter nuclide value (prioritized) suggests
—
duration [ i
1N | o Select container or package +_-
annual vol
total wolu
5001 drum
annual m:
total mass
» type of ca
internal wi |

mass of Wl

annual nuf|
total num@f|
volumetrid| |

volumetrid||

Select “500 1 drum” and click OK.

Note the changes in the table - SAFRAN has calculated the number of containers and activity
of one container as shown in the picture below’.

7 1f values will not appear — close the table; press button “Recalculate waste components data” located on the
toolbar of Process preview window and then open the table again.

i Recalculate waste componnets data
TETTT TR
B--@ Sorting
B@ Waste from producer

B@ Compaction
B@ Waste from producer
B@ Packaging

B@ Waste from producer
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o st oot

Lﬁ Waste from produc
ve nuclde  Export to Excel Import from Excel Hide/show groups  View  Print/Expert Show all columns Res

parameter nuclide EZE;dﬁwoergized} Si:;z‘;r: unit comment
duration 3.00E+000 year
annual volume of waste 7.56E+000 m3/y
total volume of waste 2.27E+001 m3
annual mass of waste 8.80E+003 ka/y
total mass of waste 2.64E+004 kg
type of container or package 500 I drum
internal volume of one container or package 5.00E-001 m3
mass of waste in one container or package ka
annual number of containers or packages 1.50E+001 per year
total number of containers or packages 4,50E+001
volumetric concentration Co-60 3.60E+012 Bg/m3
volumetric concentration Cs-137 1.00E+011 Bg/m3
mass concentration Co-60 3.09E+009 Ba/kg
mass concentration Cs-137 8.59E+007 Bg/kg
activity in one container or package Co-60 1.30E+012 Bqg
activity in one container or package Ce-137 5.00E+010 Bq
total activity Co-60 8.16E+013 Bq
total activity Cs-137 2.27E+012 Bq
annual activity Co-60 2.72E+013 Bafy
annual activity Cs-137 7.56E+011 Bag/ly

Close the table and windows for process and waste stream overview.

Alternative ways to preview waste streams

When stream is created, SAFRAN includes several possibilities to quickly preview waste
stream structure and properties of the waste components in the stream (in addition to the
window “Edit waste stream diagram” which you have just used) .

In the main window of SAFRAN, select “View->Waste streams”
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File Edit RUETE Tools Window

._} | ' Project properties

Overview of activities and processes

Help

i Object explor

- Owerview of waste components T
] E N | Comments |

Waste streams e
: " Refresh
Owerview of attachments

+ [, Tutorar
-~ [35] System description Description

Window showing all streams defined in your project will appear. In the case of multiple
streams it will contain all the streams (with the possibility to unselect some of them) and even
eventual links between them; this situation is illustrated in Tutorial 15. In current case the
window will contain one stream. Click on any of the waste component nodes to get table with
waste component data.

Cherview of comments

B Waste streams

~ Click on the name of the stream you like to preview in the list below Modify waste stream

Path
ws1 ‘System description/Waste streams

£ ] Waste from produ

annual volume of waste 2.70E+001 m3/y

total volume of waste 8.10E+001 m3

1.10E+004 kaly
3.30E+004 kg
m3
kg
per ye:
Co-60 | 1.26E+012 Ba/m3
Cs-137 | 350E+010 Ba/m3

Co-60 3.09E+009 Ba/kg

Cs-137 8.59E+007 Ba/kg

Co-60 Bq

activity of one waste component | Cs-137 Bq

total activity Co-60 1.02E+014 Bq

total activity Cs-137 2.84E+012 Ba

annual activity Co-60 3.40E+013 Baly

Close the waste component data table and “Waste streams” window.

Another way to preview individual stream and properties of it’s components is just to select it
in “Object explorer”. Diagram of the stream will appear in the right part of the SAFRAN
window. All objects in this diagram are also clickable.
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File  Edit T

Waste stream: WST (System description/Waste streams/WS1)

Links diagram

"B Refresh Expand all Collapse all

Name
< 5 Tutorial
~ [ System descripton
(], Site features
(%] Physical elements
(], safety elements
+ @ Fadites

\ (g Wastz management actvies
and procasses

<

+ (%] Waste companents
- 5, Weste streams
, & wst
+ £ Regulatary framenarks
» (7] safety assessments

User-defined properties

System description/Waste streams/

Edt waste stream dagra
Edit
123 Copy
cut
K Delete
Rename or change descr
View

R propertes

nuclde  View

nucide

parameter

userdefined
value fpriortized)

SAFRAN
suggests

duration

3.00E+000

Editwaste siresm dingra
Edit
123 copy
aut
W Delete
Rename or change desdr
View

4 Properties

annual volume of waste 27064001 maty
total volume of waste 8.10E+001 m3
annual mass of waste 1.10E+004 kaly
total mass of waste 3.306+004 kg
type of container
internal valume of container m3
mass of waste in one container kg

L annual number of waste components per year
total number of waste components
volumetric concentration Cos0 | 1.26E:012 Ba/m3
volumetric concentration Cs-137 | 350E-010 8q/m3
mass concentration Co-60 3.09E+009 Ba/kg
mass concentration cs-137 8.59E+007 Ba/kg
activity of one waste component | Co-60 Ba
activity of one waste component | Cs-137 8q
tatal activity Co-60 1.02E+014 Ba
total activity Cs-137 2.84E+012 8a
annual activity Co-60 3.40E4013 Baly

Name
ws1

SAVING THE FILE:

Save the project.
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Tutorial 6. Regulatory Framework

In this tutorial, you will define the regulatory framework which is applicable to your safety
assessment.

The list of criteria is shown in the Table 5.

Table 5
Situation Application | Criterion’s name Value | Unit
Normal Worker Dose limit to worker 0.02 Svly
Normal Public Dose limit to public 0.0003 | Svly
Accidental | Worker Dose limit to worker 0.001 | Sv
Accidental | Public Dose limit to public 0.001 | Sv

The regulatory framework

Locate “Regulatory frameworks” in the “Object explorer (tree view)” window.

Name

=7 . Tutorial
EI-E!'-,'] System description
-[%], site features
Cj_ Safety elements
(5], Facilities
Elt‘l Waste management activities and processes
Elt‘l Waste components
=15 Waste streams
ﬁ Ws1
r -{3]: Requlatory frameworks
-[f| Safety assessments

Click on the “Add regulatory framework” in the “Actions” window (or right-click on the
“Regulatory frameworks” node and select corresponding command from the context menu).

The new regulatory framework should be named “National regulations”.
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Annual dose limits for normal operation

Locate the “Normal operation” folder under the “National regulations”.

E P

3@ Regulatory frameworks

: B@_ Mational regulations
>[:1 Normal operation
Eﬁ Accdental situation

P

In the “Actions” window select “Add criterion”. Specify the name “Dose limit to worker”.

- @ Motaional reqgulations
- E_Tl Mormal operation
@ Dose limit to worker
[31 Acddental situation
b m safety assessments

Specify the dose limit for this criterion according to the first row of Table 5 shown at the
beginning of this tutorial.

Double-click on the “Dose limit to worker” and in the “Properties” tab specify 0.02 as the
limit. (see first row of the Table 5). Notice that unit is already set to Svly.

AMEFIONUOSE (11T 10

Dose limit to worker

Name and description  Properties  Links ~ Attachments
=4 B3

v  General

Name Dose limit to worker
Description
Short name

Attachments

Path Regulatory frameworks/Notaional regulations/Normal operatiol

Situation Mormal operation

~ Criterion

Application Worker

Limit 0.02

Type Dose

Un|t Sy

v User-defined properties
1

LI SR T N

Limit
Numerical value for citerion
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Note that you can also preview/edit properties if you select the tab page properties of the
window located in the middle of SAFRAN interface:

Criterion: Dose limit to worker Worker,Normal operation,Dose Sv/y (Regulatory | operation/Dose limit to worl

ontext-dependent diagram y links diagram | Links | Errors| Comments | Tasks
i Refresh Expand all Collapsesll - Show description 25 ﬂ|

General
Name Dose limit to worker

Name
- 7, Tutorial
~ [ System desaription

Attachments
Path Regulatory frameworks/Notaional regulations/Mormal operation/

Situation Normal
~ Criterion

Application Worker

Limit 0.02

Type Dose
warks Unit s

vor
~ [ Notaional requlations
+ [, Normal operation
» 45 Dose limit to worker
[ Accdental situation
+ (7] safety assessments

v User-defined properties

Click again on the “Normal operation” node and select again “Add criterion” command.
According to the second row of the Table 5, specify the name “Dose limit to public” and
value for dose limit (either by double-clicking on the node “Dose limit to public” and
selecting “Properties” tab or by specifying value in the “Properties” tab of the window located
in the central part of the SAFRAN user interface). Notice that a “Application” property
should be changed from “Worker” to “Public” as shown in the picture.

(R
B General ]
Description
Name Dose limit to public
Short narme
Attachrents
8 Criterion
Application Worker [v]
Limit Trorker
Public 1

Dose limits for accidental situation

By selecting folder “Accidental situation” and using “Add criterion” command, add the limits
for worker and public specified in the Table 5 for the accidental situation. Don’t forget to
change the “Application” property for the dose limit for public.

SAVING THE FILE:

Save the project.

SAFRAN 2 Tutorials Rev. 2020-12-29

59 of 219



Tutorial 7. Safety Assessment.

In this tutorial, you will perform the safety assessment.

Safety assessment will be performed for both normal operations and accident conditions. The
model is developed by defining:

e the links to the regulatory framework,

e the purpose of the safety assessment, e.g. compliance with regulatory criteria,

e the scope of the assessment defining which facilities, rooms, areas and waste
management activities need to be considered the assessment approach (this may
include Potential Initiating Events, screening of hazards, compliance with safety
requirements),

the endpoints, e.g. dose to the worker and public,

the scenarios where those end points could occur, their properties, probabilities etc,

the impacts that may result,

the assessment cases for endpoints relevant to each impact.

Purposes and scope of the safety assessment

Collapse all branches in the “Object explorer (tree view)” window and select the “Safety
assessments” node.

description

Name

» 1  Tutorial
» 35 System description
» (] Regulatory frameworks

Add the safety assessment “Safety assessment 1.

Expand the “Safety assessment 17 node.
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- ﬁ Safety assessments
v ",',1 Database
» [ Normal operation - hazard screening
’ f"'L Normal operation - dose assessment
’ *""1 Acddental situation - hazard screening
’ r'_'[ Accidental situation - dose assessment
’ 5"’1 Used both for norm. op. and acc. sit. assessments
v (%] Check for dearance
(3] Derive site-specific database values
- @Safety assessment 1
f"jl Purposes
m Scope
m Approach
’ r'f‘L Assessments for normal operation
’ 1’,'_'1 Assessments for accidents
v [ Analysis
(5] Modifications
Q“‘ Condlusions

Right-click on the “Purposes” node. Select “Import standard purposes”. In the window that
appears, select “Assessment of compliance with regulatory criteria” and confirm by clicking
on “OK” button.

ol Standard purposes of safety assesment E]@

Azzeszment of compliance with regulatary criteria
[] Assessment of design

[] Site selection

[] Identific:ation of satety functions

[] Establish limitz and conditions

[] Identify maintenance requirements

[] Identify monitoring requirements

[] Prepare operational procedures

[[] Prepare emergency procedures

[] Identify requirements for persannel qualification
[] Identify requirements for management systems
[] Identify requirements for record keeping

[] dentify requirements for physical protection

Right-click on the “Safety assessment 1/Scope” and select “Define scope”.

[ Lenve site-speanc database values
+ € safety assessment 1

- r"'l Purposes
m Assessment of compliance with regulatory criteria
m | Scop
m Appro Define scope
' r.r‘l Asses Reorder
» F"»l A
» M Analysis
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Verify that all facilities, rooms and waste management activities are selected as shown in the
pictures:

Ficilities/rooms/ares |WM Activities

=1+ Processing facility
. .[v]Sorting room
[¥|Compaction and packaging room
={+] Storage facility
.[¥|Drum storage room

| Ficilities/rooms/ares | WM Activities
WM Activity Facility Room  Area Waste stream Process
Saorting Processing facil... Sortin...
Compaction Processing facil.. Comp...
Packaging Processing facil.. Comp...
Storage Storage facility Drum ..
Click “OK”.

Link to the regulatory framework. Study diagram window

Select the “Safety assessment 1” node and click “Link Regulatory framework” in the
“Actions” window (or select this command from context menu).

In the window that appears, select “National regulations” and click the “Link” button.
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]

Path

]

2
3 Type Name
=B

S | » &) Reguiatory framework | National regulations Regulatory framewarks
H

=

=

=

H

s

g

=

Link Cancel

Note that diagram appeared in the tab “Context-dependent diagram” shows the link which you
have just established:

r assessment 1)

Context-dependent diagram | Links diagram

5

Mational regulations

Sometimes entire diagram is not shown in the window “Context-dependent diagram” as in the
pucture below

Links diagram

&

Mational regu
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In this case make window wider by pulling its left frame

@ Safety assessment: Safety assessment 1 [Safety assessments/Sa

Properties | Links | Emors | Comments | Tasks
EEE]
v General
Name Safety assessment 1
Description
Short name
Attachments
Path
Safety assessment
Title

Abstract
Author

Data origin

Nature of assumption
Reviewer

User-defined properties
1

Diagram provide an alternative (to object browser) way to navigate between objects and to get
objects’ properties — click on the node “Regulatory framework: National regulations” located
in the diagram:

Note that you have navigated to the corresponding object in the object browser

- Cﬁ_ Waste streams
Sl WS1
= (] Regulatory frameworks
3 - m Mational regulations
3 Ef]_ Maormal operation
Accidental
situation
- @. Safety assessments
3 Efl Database
3 @ Safety assessment 1

k

and that diagram have been modified (it shows the same link between safety assessment and
regulatory framework, but from “point of view” of regulatory framework):

SAFRAN 2 Tutorials Rev. 2020-12-29

64 of 219



Maticnal regulaticns)

nenden diagram | Links diagram

.-
T Zoom + Ffoom - Zoom toview

1

Mational regulations

Click again the diagram node “Safety assesment: Safety assessment1l” to novigate back to the
safety assessment object. Note that diagram is changed again.

Right-click on the one of the diagram nodes and the window describing object (similar to one
appearing on the double-click in the objects’ tree) will appear. For example, afer the right-
click on the “Safety assement 1”” you will see the following window:

Safety assessment 1

Links  Atachments Speciic propaties

scriplion Propeties

Name [Safety assessment 1

Apply
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Assessment for normal operations

Assessment of dose to worker from inhalation and external exposure.

For assessment for normal operations, it is assumed that same worker is involved in all waste
management activities (Sorting, Compaction, Packaging, Storage) and spends the following
time for each activity:

Table 6

Activity Working time (hours/year)
Sorting 300

Compaction 200

Packaging 300

Storage 50

Assessment will use data about concentration in air and dose rate entered during Tutorial 2
according to Table 2 of Tutorial 2.

Select the “Assessment for normal operations/Common endpoints” node and select “Add
endpoint” command.

Add the “Dose to worker” endpoint.

The message box will appear to remain you that you need to define property “Inside/Outside”
for the endpoint.

F

® Approach

-8 Dose to worker
L[ Impacts

Elf‘i_ Assessments for accidents
(¥ Analysis

r"-‘i Mndifiratinn

Set the properties of the endpoint:
e Type—Dose
e Inside/Outside — Inside

There are 4 alternative ways to get “Properties” window and some of them was already shown
in these tutorials:

- right-click on the object’s node in the object’s browser and select “Properties”
menu item and then tab “Properties” in the dialog window which will appear
(works for all objects)
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- double-click on the object’s node in object browser (works for most objects, but
for some, for example waste components, will call another action which is
considered more important for this type of object and therefore set as default)

- or select the tab “Properties” in the window located in central part of the user
interface (works for all objects, do not require further actions once selected)

- or right-click on the diagram node corresponding to the object (works for all
objects)

In the tutorials below we will use the tab “Properties” located in the central part of the
user interface while you can select any other method you will find convenient.

Situation Normal operation
4 Endpoint
Type Dose
Inside
Unit Sv/y

Select the “Dose to worker” node and click “Link criterion” in the “Actions” window.

In the window that appears - select “Dose limit to worker” for Normal operation and click the
“Link selected object” button.

Select the “Assessment for normal operation/Impacts” node and select command “Wizard —
Add/modify impacts for WM activities”.

-
+ [ Assessments for normal operation
+ [ Common endpoints
ﬂ Dose to worker

"1 Impacts
" rL Assessments. Wizard - Add/modify impacts for WM activities
b (3] Analysis Identify relevance for all included impacts
r-.-l Modifications Wizard - specify/modify exposure time and dose rate for impacts e

ff]_ Conclusions
m Add Norm. op. impact
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The wizard will be started.

Welcome to the wizard

This wizard simplifies the adding and data setup for normal aperation exposure

Te contnus, click et

Click “Next”

85 Add normal operation impacs

Select WM activities
Select WM activities for which you like to add/modify impacts.

Select all Unslect all
WM Activity Facility Room Area Impact already exists
Sorting Processing facility Sorting ... no
[~ Compaction Processing facility Compac... no
[ Packaging Processing facilty Compac... no
Storage Storage facility Drum st... no

The page with list of all activities will appear. With this page, you can select activities for
which you want to make assessment. In your case, you will use default setting when all
activities are selected.

Click Next.

Next page allow you to select endpoint, radiological consequences and other options used for
assessment for each activity.
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The default radiological consequences for impacts (“Direct external exposure”) need to be
changed to the “Direct external exposure and exposure via inhalation”. It is possible to do in
each row of the table, but there is also the possibility to change this parameter for all rows
simultaneously.

Select “Direct external exposure and exposure via inhalation” in the list located near the
button “Radiol. conseq.”

! Add normal operation impacs

Impacts
Specify endpoint and other properties of impacts.

Assign the same for all rows

v | Endpoint | Direct extemal exposure and exposure v | Radiol. conseq.

v | Affecting | v | Dose rate option

Click on the button “Radiol. conseq”.
Values in the column “Radiol. conseq.” in the table will be modified:

& Add normal operation impacs -
impacts

Spedify endpoint and other properties of impacts.

Assign the same for all rows

~| | Endpoint [Drect extemal exposure and exposure v | Radil. conseq

| | Afecting [ v Dose rate option

WM activity Endpoint Affecting Radiol. conseq. Dose rate option
» Sorting Dose to worker Inside Direct external exposure and ... Dose rate is known
Compaction Dose to worker Inside Direct external exposure and ... Dose rate is known
Packaging Dose to worker Inside Direct external exposure and ... Dose rate is known
Storage Dose to worker Inside Direct external exposure and ... Dose rate is known

Click Next.

The last page of wizard will appear.
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8 Add normal operation impacs

Completing the wizard

You have successfully completed the wizard. Please note that it wil take some time (up to few minutes) for SAFRAN to create impacts

To dose this wizard, dick Finish

<Back

Cancel

Click “Finish” button. You might need to wait a bit until impacts will be created.

When wizard will finish to create impacts, you will see that 4 impacts are added to Impacts
folder.
e
=8  Impacts
EI m Sorting
External exposure and exposure via inhalation
EIE’{]_ Endpoints
Elﬂ Dose to worker
EIE’{]_ Assessment cases
-@ Assesment case 1
= m Compaction
External exposure and exposure via inhalation
EIE’{]_ Endpoints
Elﬂ Dose to worker
EIE’{]_ Assessment cases
- Assesment case 1
= m Packaging
External exposure and exposure via inhalation
B[ﬁ Endpaints
& 8 Dose to worker
B[ﬁ Assessment cases
- Assesment case 1
= m Storage
External exposure and exposure via inhalation
B[ﬁ Endpaints
& 8 Dose to worker 1
B[ﬁ Assessment cases
- Assesment case 1
[+F Assessments for accidents
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Select impact “Sorting”.

i1 Dose to worker
Bﬁﬁ Impacts
EI iSorting
External exposure an

Observe the properties of this impact.

Situanuon NOrmal operaton
v Impact
Affecting Inside
Radiological consequences Direct external exposure and exposure v
Dose rate options Dose rate is known
v Impact - quantitative or qualitative assessment
Quantitative/qualitative assessment Quantitative
Cateqory of impact (for qualitative assessm

and link established between impact and waste management activity “Sorting”.

CAW_SAFRAN_TUTO training Solid and liquid waste Adv, pics\Tutorial.safx

File Edit View Tools Window

LRl m Norm. op. impact: Sorting (Safety assessments/Safety assessment

properies [Links)
Type

"B Refresh Expandall Collapseall -. Show description Sho... Name Path
» i WM activity Sorting System desc

m Approach
~ [} Assessments for normal operation
- .'”L Common endpoints
g Dose to worker
+ [ Impacts
4 ~ W Sorting
External exposure and exposure via inhalation
. .'rl Endpoints
- g Dose to worker
- W’l Assessment cases
¢ (5] Assesment case 1
~ m Compaction
External exposure and exposure via inhalation

Double-click on the node “External exposure and exposure via inhalation” located under
“Sorting”.

¢ £ Dose to worker
BQ‘L Impacts
B m Sorting
! [=] External exposure and exposure via inhalation
BE‘L Endpoints

The following screening table will be shown:

Nuclide | Conc. in air (Bg/... | Inh. dose rate (Sv/h) Ext dose rate ... | Total dose rat... | Screening dos... | Hazard Quotient...
b Co-60 EZ.SUE—UUZ 4,54E-010
Cs-137 1.70E-002 1.92E-010
] 6.00E-007
_Total 6.47E-010 6.00E-007 6.01E-007 1.20E+001
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Red colour for value in Hazard Quotient shows that detailed dose assessment is required.
Note: If you have another values in the table or if some values are absent, you need to verify
that values for release to air and external dose rate were correctly entered for “Sorting room”
of “Processing facility” during Tutorial 2.

Close the table.

Expand node “Assessment case 1” of “Sorting” impact.

e
Btﬁ Impacts

EI m Sorting
External exposure and exposure via inhalation
EIEE—]. Endpoints

Elﬂ Dose to worker

EIEE—]. Assessment cases
Elﬁ Assesment case 1
-l pose from external irradiation and inhalation inside the facility

— ok

Double-click on “Dose from external irradiation and inhalation inside the facility”.

The table for dose assessment will appear:

He the facility Safety assessi asse ssessments for ... L= R[S
{ B Referesh table * Reset table & Lock table | Row merging Auto-filter row Clear filter |*8' Print Js. Print preview/export -
( Impact Exposure time (h/year) Dose rate (Sv/h) Annual dose (Sv/year) |
» Sorting 6.01E-007

Enter 300 in the column “Exposure time (h/year)” according to Table 6 data.

The annual dose will be calculated:

r - . . . - . - . TN ||
- Dose from external irradiation and inhalation inside the facility Safety assessmems/SafeE assessment 1/Assessments for n... i
L e, s il — i i—— s R

: B Referesh table * Reset table & Lock table | Row merging Auto-filter row Clear filter |*2! Print Fe. Print preview/export

Impact osure time (h/year Dose rate (Sv/h Annual dose (Sv/year
pi ¥ ¥
ﬂ Sorting 1300 | 6.01E-007 1.80E-004

Assessment of dose from external irradiation and inhalation due to
participation in other waste management activities
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Click on the node “Impacts” and select command “Wizard — specify/modify exposure time

and dose rate for impacts”

3.2.5 - C:\W_SAFRAN_TUTORIALS\Basic training Solid and liquid

File Edit View Tools Window Help

GRS B A

: Object explorer (tree view)

m Approach
- ['(1 Assessments for normal operation
- "I'L Common endpoints
g Dose to worker

~ [ Impacts

waste Advanced topics\Tutorial.safx

] Wizard - Add/modify impacts for WM activities
i Identify relevance for all included impacts

Wizard - specify/modify exposure time and dose rate for impacts

Add Norm. op. impact
Add User-defined folder

Reorder

i Overview/print/export as table

Add from library

- TL Assessment cases
b [Cal Assesment case 1

The wizard will appear. Click “Next”

On the second page of the wizard you will see the table showing impacts , dose rates and

exposure times.

& Review/modify dose rate and exposure time

Enter exposure time or press button *._.' in dose rate cell to assign/modify dose rate

Impact Impact's properties Impact s linked to Endpoint Assessment case
» Sorting Inside Direct external exp... Sorting Dose to worker Assesment case 1
Compaction Inside Direct external exp... Compaction Dose to worker Assesment case 1
Packaging Inside Direct external exp... Packaging Dose to worker Assesment case 1
Storage Inside Direct external exp... Storage Dose to worker Assesment case 1

The dose rates for all activities are calculated based on the data provided during completion of
Tutorials 3. If some dose rate data in your table are missing (or have different value), please

T

Waste component (i rele...

check whether you enter all the data of Table 2 (Tutorial 3).

Provide the exposure time data for Compaction, Packaging and Storage according to Table 6

data.

SAFRAN 2 Tutorials

73 of 219

Dose rate (Sv/h) Exposure time (hfy) Dose (Sv/y)
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Waste component (if rele... Dose rate (Sv/h) Exposure time (h/y) Dose (Sv/fy)

6.01E-007 300 1.80E-004
4.40E-006 200 8.81E-004
3.20E-006 300 9.61E-004
2.67E-006 i50  1.346-004

To see details about dose rate calculations — select any cell in the column “Dose rate (Sv/h)”
and click on the button “...”

t(ifrele... Doserate (Swh) Exposure time (h/y) Dose (Sv/fy)
6.01E-007 300 1.80E-004
14.40E-008| -+ 200 8.81E-004
3.20E-006 300 9.61E-004
2.67E-006 50 1.34E-004
i) Norm. op. impact:Base configuration\Compaction — O X

" Show description

External exposure and exposure via inhalation
~ [} Endpoints
~ 8 Dose to worker
+ (7] Assessment cases
~ (C3) Assesment case 1
Dose from external irradiation or fand inhalation

Jouble-click on tree node for default action; right-click for menu

The browser window will appear. This window contains all the calculation tables relevant to
impact (as was shown for for impact Sorting a bit earlier in this tutorial).
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Observe exposure pathways with diagram of endpoints

Select in the browser the endpoint “Dose to worker” located in the “Common endpoints”
folder:

B Scope
B Approach
- E}']_ Assessments for normal operation
- C__i Common endpoints
£ 'Dose to worker
ﬁ Diose to public
3 Eﬁ_ Impacts
b [:1 Assessments for acddents
b Ecj Analysis
EI]_ Modifications
[F| condusions

Observe the diagram appeared in the “Context-dependent diagram” window (make window
wider if necessary by pulling it’s left frame):

o
You can increase the size of diagram nodes with the toolbar
f ettt o sy e 1+ e
Context-dependent diagram l Links diagi
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Links diagram

: Zoom + Zoom - Zoom to view

r R
R

Dose limit to worker

Analysis

Expand the “Safety assessment 1/Analysis” node:
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WB

EIQ Safety assessments
El-@ Safety assessment 1

r‘l Assessments for normal operation
(+}17] Assessments for accdents

fcl Normal operation
({5} Acddental situation

Double-click on the “Analysis/Normal operation/Comparison of doses inside”:

1 Analysis
({5}, Normal operation

. -[E comparison of hazards inside
Comparison of hazards outside
Comparison of doses inside
omparison of doses outside
‘r:l DNcussions

\

The following table will appear:

eresh table * Resettable & Lock table | Row merging Auto-filter row Clear filter |® Print Fe. Print preview/export Insert in Word

P —
: Show as chart

Click the “Show as chart” button located on the toolbar.

: B1 Referesh table

Pr————
i Show as chart

| Scenario

The window will appear showing the same data as chart:
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Scenario Endpoint | Assessment case | Dose (Sv/year) | Criterion | Limit (Swfy) Dis
+ | Sorting Dose to worker Assesment case 1 1.80E-004 Dose limit to worker 2.00E-002
B Compaction Dose to worker Assesment case 1 8.81E-004 Dose limit to worker 2.00E-002
B Packaging Dose to worker Assesment case 1 9.61E-004 Dose limit to worker 2.00E-002
: Storage Dose to worker Assesment case 1 1.34E-004 Dose limit to worker 2.00E-002
|| Total Dose to worker 2.16E-003 Dose limit to worker 2.00E-002
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2,30E-003

2,20E-002

2,10E-003

2,00E-002

1,90E-003

1,80E-0032

1,70E-003

1,60E-003

1,50E-0032

1,40E-003

1,30E-0032

1,20E-003

1,10E-003

Dose (Svfy)

1,00E-003

9,00E-004

8,00E-004

7,00E-004

6,00E-004

5,00E-004

4,00E-004

3,00E-004

2,00E-004

1,00E-004

0,00E+000
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Double-click on the small rectangles shown in the legend to include/exclude a particular result
from the chart:

[ Sorting

[ Compaction
B Packaging
B Storage
B Total

I Packaging
[ storage
W Tota!

Dose (Svfy)

Endpoint - Scenario

Click on the “Print preview” u button.

The “Preview” window will appear.

-
Click the “Scale” L] button and select “Fit to 1 page wide”.

SAFRAN 2 Tutorials Rev. 2020-12-29

79 of 219



A

49 = % normal size

(*)Fitto | 1[5 pages wide

| oK :| | Cancel |

Click Ok.
Click the “Export document”

‘4 button and export the chart as PDF file.

Assessing dose to public due to the normal release from processing
facility

Advanced exercise

Right-click on the folder “Safety assessment 1/Assessment for normal operation/Impacts” and
select command “Add Norm. op. impact”.

Iél-@ Safety assessment 1
I:IQL Furposes
- B Scope
- @ Approach
=I5, Assessments for normal operation
IEIQL Commeon endpoints

Add normal operation impats with wizard [

@- m Sortin
() w Compj m Add Norm. op. impact
G} m Packaly  Add User-defined folder

EI- m Storad

Give the impact name “Releases to air from processing facility”. You will be asked if you like
to link impact to facility, room, area or activity. Answer “Yes” and link impact to Processing
facility via the dialog which will appear.
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o
: Bl
$ B
= Type Name Path
— |
g .
'g » &5 Fadility Processing fadlity ‘System description/Fadiities
e ﬂ) Room Sorting room System description /FadilitiesProcessing fadlity/Rooms
-
= @ WM activity Sorting System description/Fadiities /Processing fadility/Rooms/Sorting room/Waste man
o
‘g’ &, Room Compaction and packaging room System descriptionFadilities Processing fadlity/Rooms
= @ WM activity Compaction System description /FadilitiesProcessing fadility/Rooms/Compaction and packagir
[
'-_9 @ WM activity Packaging System description/FadlitiesProcessing fadlity/Rooms/Compaction and packagir
. &) Fadlity Storage fadility System description/Fadilities
&) Room Drum storage room System description /Fadilities/Storage fadlity /Rooms
@ WM activity Storage System description/Fadilities/Storage fadlity/Rooms/Drum storage room/Waste r

Set the properties of the impact as shown in the picture:

ME

4  General

Description
Name Releases to air from processing facility
Short name
Attachments
Path Safety assessments/Safety assessment 1/Assessments for normal oper
Situation MNormal operation
<4 Impact
Affecting Outside
Release to air =]
4 Impact - quantitative or qualitative assessment
Quantitative/qualitative assessment Quantitative

Category of impact (for qualitative assessments)

4 Impact - relevance
Relevance Relevant
Relevance - justification (if not relevant)

4« Bounded by another impact

Expand impact node and double-click on the “Releases to air for normal operation
scenarios”:

[} Storage
[ m Releases to air from processing facility

Releases to air for normal operation scenarios
Eﬁ Endpoints

The following table will be shown:
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{B Referesh table * Resettable & Lock table | Row merging Auto-filterrow Clear filter |*8' Print Fe. Print preview/export Insertin Word Copy to ¢

1 View inventory

Nuclide Release rate (Bg/fyear) Screening release rate (Bg/year) HQ
» :Co-60 54.41E+(]ﬁ 77 5.73E+000
Cs-137 2.27E+06 1.97E+06 1.15E+000
Total 6.88E+000
Close the table.

Navigate to the “Assessment for normal operation/Common endpoints”.

m Approach
« [7] Assessments for normal operation
- r:‘_itnmnn:m endpoints
ﬂ Dose to worker
-~ W Sorting

|Ifl.‘a Fyvternal savane ra and eavrne ira wvia imhalabian

Add new endpoint “Dose to public” with property “Outside”.

Fatn Salely asSessments; sa
Situation Normal operation
4 Endpoint
Type Dose
Inside/Outside Outside
Unit Sv/y

Link this endpoint to criterion “Dose limit to public” (for Normal operation).
Navigate back to the impact “Releases to air ...” (using browser or “Back” button )

N_SAFRAN_TUTORIALS\B

File Edit View Tools Window Help

Glall LA

Object explorer (tree view)
L e
E Refresh Expand all Collapse all . Show

Right-click on Endpoints, select command “Use common endpoint” from the menu and select
“Dose to public”.
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~ M Release to air from processing fadlity
Releases to air for normal operation scenarios
t’iiEndpoinis |
| Assessments for accider
¥ Analysis Add endpoint used for this impact only

- rf‘L Normal operation [-‘_L .
2]l Add User-defined folder
[£] comparison of h{

Comparison of hg Reorder
Comparison of d
Comparison of
(" Discussions

Use common endpoint

Overview/print/export as table

Expand the assessment case created for endpoint and double-click on the “Dose outside the
facility from releases to air outside the facility”.

[} m Releases to air from processing facility
Releases to air for normal operation scenarios
B[ﬁ Endpaints
Bﬂ Dose to public
B[ﬁ Assessment cases
[}{z] Assesment case 1
Dose outside the facility from releases to air outside the facdility

The following table will be shown:

* Resettable & Locktable | Row merging Auto-filter row Clear filter [#8 Print [e. Print preview/export Insert in Word Copy to clipboard

Release rate (Bgfyear) Dose (Svfyear)
e e 4416406 Lo 5735005
Releases to air from processing facility Cs-137 2.27E+06 5.07E-012 1.15E-005
Releases to air from processing facility Total 6.88E-005
. . 173 L] 1 .
Click on the common endpoint “Dose to public” and observe the diagram:
>C55IIII:IIL5(J|'.|II:L-'( OSTSSIITHIL Ff ASSESSNIICHIL N gl UPCIGLIUII,I’L;UIIIIIIUII CIIUPUIIIL}(UUBC wr PUUIIL} -

Links diagram

: Zoom + Zoom - Zoom to view

:.;;
Felease to trerfaetit Dose limit to puklic
SAFRAN 2 Tutorials Rev. 2020-12-29

83 of 219




Open the tables “Comparison of hazards outside” and “Comparison of the doses outside” in
the Analysis section (in this case they will contain only one impact):

: Show as chart

| Impact Impact - quantitative Impact - qualitative | Di
| » ‘Releases to air from processing facility | 6.88E+000 Medium

=
- _ompar

i B Referesh table * Resettable & Lock table | Row merging Auto-filter row Clear filter | Print . Print preview/export |

: Show as chart

| Impact Endpoint | Assessment case | Dose (Sv/year) | Criterion | Limit (Sv/y) |
| » iReleases to air from processing f... : Dose to public Assesment case 1 6.88E-005 Dose limit to public  3.00E-004

End of advanced exercise

SAFRAN 2 Tutorials Rev. 2020-12-29

84 of 219



\W'

Assessment for accidental situation
PIE types. Excluding not relevant PIE types.

Expand folder “Assessment for accidents” located in Safety assessment 1.

T

=15 Safety assessments
El-@ Safety assessment 1
55 Purposes
- B Scope
- @ Approach

1|[‘|_ Assessments for normal operation

=[5 Assessments for accidents

El-f.'}_']_ Types of postulated initiating events (PIE types)
.- common endpoints

{7, Scenarios and impacts

[/ Analysis

LF MaAF~atiane

Expand folder “Types of postulated events (PIE types)”.

-7 Assessments for accidents

‘Types of postulated initiating events (PIE types)
External natural

External human induced
7|, Internal

Right-click on the “External natural” and select “Import predefined PIE types”.

[=J1] Assessments for accidents

Import predefined PIE types
¥ Add PIE type

- Internal

=l Common e
157, Scenarios 3 Reorder
¥ Analysis Print/Export
-5 Modifications
[y Lsmi

The window showing PIE types (types of postulated initiating events) predefined in SAFRAN
will appear.
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a' Import PIE

| Selectall | | Unselectall |

Lightning (effect on power supply)
Lightning (effect on surroundings of facility)
Lightning (effect on facility)

Extreme snowing

Extreme rain

Extreme drought

Strong wind

Extreme temperatures

Hydrology and hydrogeology

Geology of site and region

Seismic events

Other effects of ground stability
Geomaorphology and topography of site
Terrestrial and aquatic flora and fauna
Potential for natural fires, storms etc.
Flooding

Click OK.
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PIE types will be included in project.

=55, Types of postulated initiating events (PIE types)

2.5 External natural

- Lightning (effect on power supply)
- Lightning (effect on surroundings of facility)
- Lightning (effect on facility)

- Extreme snowing

- Extreme rain

- Extreme drought

- Strong wind

- Extreme temperatures

-~ Hydrology and hydrogeoclogy

- Geology of site and region

- Seismic events

-~ Other effects of ground stability

- Geomorphology and topography of site
- Terrestrial and aquatic flora and fauna
- Potential for natural fires, storms etc.

- Flooding
-[], External human induced
oy

Right-click on the ”External natural” and select command “Identify relevance for all incluided

PIE types”

b L] Assessments for normal operaton
- [} Assessments for acddents
- ".5_1 Types of postulated initiating events (PIE types)

N [Ll’_xtemillm Import predefined PIE types
P Lhtmingl ity rel for all included PIE
# Lightring Identify relevance for all included PIE types
> Lightningl ¥  Add PIE type
 Extreme
¥ Extreme Reorder
¥ Extreme Overview/print/export as table
¥ Strong wirn

# Extreme temperatures
4 Hydrology and hydrogeclogy

The table with all just included PIE types will appear.
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sl Set relevance - O pre

Print/Export  Insert in Word document

Name ¥ Relevance Justification
» iLightning (effect on power supply) ! Relevant
Lightning (effect on surroundings of fadlity) Relevant
Lightning (effect on fadiity) Relevant
Extreme snowing Relevant
Extreme rain Relevant
Extreme drought Relevant
Strong wind Relevant
Extreme temperatures Relevant
Hydrology and hydrogeology Relevant
Geology of site and region Relevant
Seismic events Relevant
Other effects of ground stability Relevant
Geomorphology and topography of site Relevant
Terrestrial and aquatic flora and fauna Relevant
Potential for natural fires, storms etc. Relevant
Flooding Relevant

For “Extreme snowing” select “Not relevant”.
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ol Set relevance - O X
Name Relevance Justification
Lightning (effect on power supply) Relevant
Lightning (effect on surroundings of fadlity) Relevant
Lightning (effect on fadiity) Relevant

fi Extreme snowing Relevanf v
Extreme rain Relevant
Exirane drought Ih.bt relevant
Strong wind Relevant
Extreme temperatures Relevant
Hydrology and hydrogeology Relevant
Geology of site and region Relevant
Seismic events Relevant
Other effects of ground stability Relevant
Geomorphology and topography of site Relevant
Terrestrial and aquatic flora and fauna Relevant
Potential for natural fires, storms etc. Relevant
Flooding Relevant

Provide the justification — “Not relevant due to the climate”:

LAgE Iy LS PR AT DU 1 T TS W IO SISVl L

Lightning (effect on facility) Relevant
{# | Extreme snowing Mot relevant Not relevant due to dimate]
Extreme rain Relevant
Close the table.

Note that node “Extreme snowing” was disabled.

e

Ll F =l W

Bﬁﬁ_ External natural

- Lightning (effect on power supply)

- Lightning (effect on surroundings of facility)

- Lightning (effect on facility)
- Extreme rain

- Extreme drought

-~ Strong wind

~¥ Extreme temperatures

-+ Hydrology and hydrogeology

TF kil

Select “Extreme snowing” node - note that in the window “Properties” the property
“Relevance” was changed to “Not relevant” and your justification appears for property
“Relevance — justification (if not relevant)”.
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4  General

Description
MName Extreme snowing
Short name
Attachments
Path Safety assessments/Safety assessment 1/Assessments for accide
4 PIE Type
Relevance Not relevant
Not relevant due to climate [=]
Category External natural

Scenario “Fire in the storage facility”

Select PIE type “Lightning (effect on facility)”.

EIQL Assessments for accidents

EIQL Types of postulated initiating events (PIE types)
BQL External natural

Cd # Lightning (effect on power supply)

# Lightning (effect on surroundings of facility)
! Lightning (effect on facility)

ol

i Extreme rain

Select in Actions window or in right-click context menu “Create PIE and link with this PIE
type”.

EIEIi Types of postulated initiating events (PIE types)
EIEI]_ External natural

}r"" Lightning (effect on power supply)

}...J Lightning (effect on surroundings of fadility)

- Lightning (=
; o g { Create PIE and link with this PIE type
; Create scenario and link with this PIE type

# Extreme rain typ
- Extreme droy Wizard - Create PIE and link with this PIE type, cont. to Scenaric and Impact Wizards
-3 Strong wind Wizard - Create scenario and link it with this PIE type, cont. to Impact Wizard

typ P

- Extreme tem
e Hudralmen = —'::al I:l:lpl'lr

The new PIE (Postulated Initiating Event) with the same name will be added to the folder
“Postulated Initiating Events (PIEs)” (under ”Scenarios and impacts™):

——mrree T
f:‘L Common endpoints
Bt‘[ Scenarios and impacts
Bt‘[ Postulated Initiating Events (PIEs)
.y Lightning (effect on fadlity)
f:‘L Scenarios
f:‘L Impacts
(L3¢ Analvsi
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Note that PIE is already linked to the PIE type “Lightning (effect on facility)”.

Lightning (effect o... | Safety assessn

Specify (qualitatively) probability for this PIE as “Low”.

Probability - value (numerical)

Probability - value (qualitative)

A=
4  General
Description
Name Lightning (effect on facility)
Short name
Attachments
Path Safety assessments/Safety assessment 1/Assessments for a
Situation Accidental
4 PIE
Probability - given as numerical/gqualitative Qualitative
Probability - time frames % during the life time of facility

4 PIE - relevance Very High
Relevance High
Relevance - justification (if not relevant) Medium

Very Low

Probability - value (qualitative)

Oualitative value for PIE probabilitv

Select for this PIE “Create scenario and link it with this PIE”.

l._;_L LOommon ENapoints

Prabability -
- F'Fl Scenarios and impacts :
gl Probability -
- [ Postulated Initiating Events (PIES) Probability -
£, i Lightning (effect on facility) ity -
(%] Scenarios ¥ Link PIE type lev
() 1mpacts g,  Define PIE origin ce
' M Analysis jce -
. [’1 Normal operation Create scenario and link it with this PIE Rfine
Comparison of hazal Create scenario and link it with this PIE , then create impact
Comparison of haza|
FAl Farmmarican af dan "-'La Copy

You will be asked whether you like to define origen of scenario.
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’
Scenano

Do you want te define origin of scenario?

v L N |

Answer “Yes” and select Drum storage room:

ol Select Facility, Room, Area, WM activity N . —
-

:

7

E Type | Mame | Path

E 2

)

; .ﬂ‘) Facility Processing faclity System description,Faciities

= ﬂ} Room Sorting room System description/Facilities Processing fadility/Rooms

E .ﬂ‘) Room Compaction and packaging r... System description/Facilities/Processing facility/Rooms
| 2|t .
|z System description/Fadilities/Storage fadlity fRooms
| E @ WM acti... Sorting System description/Facilities/Processing fadlity/RoomsSorting room/Maste manager

2 [
| = @ WM acti,.. Compaction System description,Fadilities/Processing facdility/Rooms/Compaction and packaging ro
| @ WM acti,.. Packaging System description /Facilities/Processing fadlity/Rooms/Compaction and packaging ro
I @ WM acti... Storage System description/Facilities/Storage fadlity fRooms/Drum storage room fiWaste mane
| L
|

Link selected object ( Cancel |
I
elect ofyect o e fype Facilily. Room . activrly usmg List view or Tree view and cli mk sefecte:

| Sele s i i Facility H . Area, WM o7 iy List wi T 7 d click [ ink selt
I can add new obrects or modiy obyects” properfres using Tree view.

New scenario (linked with this PIE) will be added to folder “Scenarios”.

B[ﬁ Postulated Initiating Events (PIEs)
“gle Lightning (effect on facility)
B[ﬁ Scenarios
. = Lightning (effect on facility)
Eﬁ_ Impacts

1] Analysis

Rename it to “Fire in the storage facility”. (Command “Rename or change description™)
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""-\-.I- =] . 7
{ i Lightning (effect on facility)
BQ—l Scenarios

‘. m 'Fire in the storage facility
QL Impacts

¥l Analysis

FL Modification

Observe properties of the scenario.

4  General
Description
Name Fire in the storage facility
Short name
Attachments
Path Safety assessments/Safety assessment 1/Assessme
Situation Accidental
4 Scenario - probability
Is same as in linked PIE True
Given as numerical/qualitative Qualitative
Probability - time frames % during the life time of facility
Value (numerical)
Value (qualitative) Low
4 Scenario - relevance
Relevant Relevant
lustification if not relevant

Note that probability for scenario by default is the same as for PIE “Lightning (effect on
facility)”.

Specify the short name for scenario as “Fire” (short name is convenient for tables and charts).

Mame Fire in the storage facity
Short name Fire
Attarbmente

Scenario “Drop of the drum in the Drum storage room”

Right-click to the folder “Internal” for the types of postulated initiating events and select
“Import predefined PIE types”.

Import the PIE types proposed by the SAFRAN.
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[t'j_ External human induced
EI-[?{j_ {Internal

The acceptance (nadvertent or otherwise) of incoming waste, waste
}f‘" containers, process chemicals, conditioning agents, etc., that do not
meet the spedfications (acceptance criteria) induded in the design basis.

The processing of waste that meets acceptance criteria but that is
}"’ subsequently processed in an inappropriate way for the particular type of
waste (either inadvertently or otherwise).

A criticality event due to the inappropriate accumulation of fissile material,
}"‘ change of geometrical configuration, introduction of moderating material,
removal of neutron absorbing material or various combinations of these,

}N’ Explosion due to the evolution of explosive gas mixtures

}M‘ Spontaneous combustion

. Local hot spots generated by malfunctions of structures, systems ar
components

}M‘ Sparks from machinery, equipment or electrical circuits p_
}...J Sparks from human activities such as welding or smoking
-3 Explosions

- Gross incompatibilites between the components of a process system and
#  the materials introduced into the system,

. The degradation of process materials (chemicals, additives or binders)
#  due to improper handling and storage.

. The failure to take account of the non-radiclogical hazards presented by
#  the waste (physical, chemical or pathogenic).
- The generation of a toxic atmosphere by chemical reactions due to the

¥ inappropriate mixing or contact of various reagents and materials.

Cropping waste packages or other loads due to mishandling or equipment

}", failure, with conseguences to the dropped waste package and possibly to

#  pther waste packages or to the structures, systems and components of |
the fadility.

Select PIE type “Dropping waste packages or other loads...”

BN AR A LR R A S LA AT et B S SR e T i e e gy
> du

e to improper handling and storage,
. The failure to take account of the non-radiclogical hazards presented by
#  the waste {physical, chemical or pathogenic).
. The generation of a toxic atmosphere by chemical reactions due to the

inappropriate mixing or contact of various reagents and materials.

‘Dropping waste packages or other loads due to mishandling or

B ;equipment failure, with consequences to the dropped waste |
# :package and possibly to other waste packages or to the

istructures, systems and components of the facility.

Collisions of vehicles or suspended loads with the structures, systems and
}'" components of the fadlity or with waste packages, waste containment
vessels and pipes.,

- % Failures of structures, systems and components

Lin

[

With operations similar to used in previous section — create PIE from this PIE type.
Specify PIE probability as “Medium”.

Create the scenario for this PIE with origen “Drum storage room”;

SAFRAN 2 Tutorials Rev. 2020-12-29

94 of 219



Rename scenario to “Drop of the drum in the Drum storage room” . Specify the short name
for scenario as “Drop”.

The properties and links of scenario will be as shown in the picture:

B Scenaric: Drop of the drum in the Drum storage room  (Safety assessments/Safety assessment 1/Assessments for accidents/Scenarios and impacts/Scenarios..

41 | B
4 General
Description
MName Drop of the drum in the Drum storage room
fended
Attachments
Path Safety assessments/Safety assessment 1/Assessments for accidents/Scenarios
ansin Situation Accidental
4 Scenario - probability 1
= Is same as in linked PIE True
arms Given as numerical/qualitative Qualitative
Probability - time frames % during the life time of facility
uch as Value (numerical)
Value (qualitative) Medium
4 Scenario - relevance
Relevant Relevant
ansfer Justification if not relevant
atrol
ns and

Short name |

Dose assessment for accidental increase of the external exposure due to
drop of the drum

Add impact for this scenario (with command “Create impact and link it with this scenario”).

LT, | PHER W U LIIEaLEU 1 IUa U S S AL LYy

Eﬁ Comman endpoints Drop of the drum in the Drum storage ro
BGL Scenarios and impacts
Ef]_ Postulated Initiating Events (PIEs)
Bm Scenarios
- m Fire in storage fadlity

"8 {Drop of phodusm i tha fuvee s
Ci Impacts #  Link PIE type
GJ{a Analysis Create impact and link it with this scenario
Eﬁ_ Modifications - )
m Conclusions Ba Copy sk PIE Dropping waste |
Cut

x Delete

Answer “Yes” to the question whether you like to link impact to the Drum storage room
(same room which was defined as origen of the scenario):
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4 Bounded by another impact

Impact

Do you like to specify that impact will be linked to the Drum storage room (origen
of relevant scenaria)?

o= )|

When impact will be created you will get the following message remaining about two most
important properties of impact:

Impact Trmpact for scenario Drop' had been created, After finishing of wizard you
;- will need to specify properties 'Affecting’ (inside/outside) and 'Radiclogical
consequences’ for this impact

|

Rename the impact to “Increased external exposure” and set its properties as shown in the
picture:

Name Increased external exposure
Short name EXP INS
Attachments
Path Safety assessments/Safety assessment 1/Assessments for acc
Situation Accidental
4 Impact
Affecting Inside
Increased direct external exposure [=]

4 Impact - guantitative or gualitative assessment

Open the screening table.

prsil=] I =3 TTeTew TO T T

B@ Increased external exposure
--[=] Direct external exposure

Eﬁ_ Endpoints
Analysis
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B Refereshtable = Resettable g Lock table | Row merging  Auto-filter row  Clear filter

: Select/unselect waste components

Invento... Max. do...

Waste component Inventory of one (Bq) Hazard Quotie...

3 i[Packaging] - Waste from producer - [Storage] Co-60 1.8E+12 45 8.1E+13 3.00E+001 299700
[Packaging] - Waste from producer - [Storage! Cs-137 SE+10 45 2.25E+12 102E-013 | 2.30E-001 | LOOE-D04 2295
[Packaging] - Waste from producer - [Storage] Total 301995

N contains by default total number of containers (45), but for this impact (unlike impacts
assessing release due to fire), this should be changed to 1 (only one container is affected).

Refereshtable + Resettable g3 Lock table | Row merging  Auto-filter row  Clear filter |l!l Print Je, Print preview/export Export to Word  Copy to clipboard

¢ Select/unselect waste components

Selected Waste component Mudlide Inventory of one (Bq) N Invento... SGRDC Max. do... Screeni.. Hazard Qui
[Packaging] - Waste from producer - [Storage’ Co-60 1.3E+12 1 1.BE+12 1 &.66E-001 6660
[Packaging] - Waste from producer - [Storage Cs-137 SE+10 1 SE+10 13 5.10E-003 4 51
. Packaging] - Waste from producer - [Storage Total 1.00E-004 6711

Despite of the change the Hazard Quotient values still show that detailed dose assessment is
required.

Add endpoint (with “Add endpoint used for this impact only” command).

| Fire in the storage fadiity
| Drop of the drum in the Drum storage room
+ (7] Impacts
~ &) Impact for scenario Drop
Direct external exposure
(7| ‘Endpoint=

+ [¥] Analysis Use common endpoint

- [ Normal operation Add endpoint used for this impact only
Comparison of h
Comparison of hi
[Z8 camnarisnn of dd Panrdar

7l Add User-defined folder

Give endpoint the name “Dose to worker, acc. — increased exposure”, give it short name “DW
EXP INS” and link it with criterion “Dose limit to worker” for accidental situation.
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Description
MName Dose to worker, acc. — increased exposure
Short name DW EXP INS

Attachments

Path Safety assessments/Safety assessment 1/Assessm

Situation Accidental

4 Endpoint

Type Dose

Inside/Outside Inside

Unit Sv

Short name
Ehort name of the object.

DWW EXP INS

Links|

Type Short name Name Path

& Criterion Dose limit to worker Regulatory frameworks/National regulations/Accidental situation

|

Open table “Dose (direct extenal exposure inside the facility)”.

EIE} Increased external exposure
Direct external exposure
EIE’{]_ Endpoints
Elﬂ Dose to worker, acc. — increased exposure
B[ﬁ Assessment cases
[1{z] Assesment case 1
{Dose (direct extenal exposure inside the facility)

alysis
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: o Refereshtable +« Resettable g3 Locktable | Row merging  Auto-filter row  Clear filter |€'l Pri

+ Run exposure models

| Waste component Muclide Inventory (Bg) | Distance (o
v E[Packaging] - Waste from prod... | Co-60 1.3E+12
[Packaging] - Waste from prod... Cs-137 SE+10
[Packaging] - Waste from prod... Total

Note that values for inventory are taken from the screening table.

Specify distance (50 cm) and time (0.25h) for worker to fix the sequences of this accident.

ettable g Lock table | Row merging ~ Auto-filter row  Clear filter |lEl Print [, Print

port  Exportto Word  Copy te clipboard

2.50E-001

I |[Padkaging] - Waste from prod... Cs-137 SE+10
Packaging] - Waste from prod... Total

H]'_Packaging - Waste from prod... Co-60 1.8E+12 50
H 50

Click on the first row cell in the column “Dose rate” and double-click on the «...” button® to
select and run one of the available models calculating dose rate for simple geometries.

| Inventory (Bg) | Distance (cm) | Dose rate (Swv/h)
1.8E+12 50 -]
S5E+10 50

8 Alternatively you can select the row and press button “Run exposure models™ located on toolbar
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The model selection dialog box will appear:

ol Select models

>

oK vailable models

A

Cancel

Cube concrete shield
Cube lead shield

Cube water shield

Cube without shielding
Disc concrete shield

Disc Jead shield

Disc water shield

Disc without shielding
Drum axial concrete shield
Drum adal lead shield
Drum axial water shield
Drum adal without shielding

NEEEEEEEEEEEEEEn

Point source concrete shield  [] Drum radial concrete shield
Poirt source Jead shield [] Drum radial lead shield

Point source water shield ] Drum radial water shield
Point source without shielding [_] Drum radial without shielding

A

Select “Drum axial, without shiled” in the list and press OK.

The window with default name and description of calculation will appear.

Ll
|

Dose rate calculation for Waste from producer|

Description

DrumAwdal_Without Shileld waste component: Waste from producer

Click OK

The SAFCALC tool will start. You might need to wait a bit until it will be loaded.
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er (tree view)

2 |

Expan [ ol Extracting calculation module files:

rial Calculation module files are extracted before the first usage.

wystem

7l site

7L safd

7 Fadlll

o

3& Storage fad

m Measured or estimated data
&1 Waste management activities and processes

Ef‘[ Waste components

Waste component | Muclide | Inver
§ | [Packaging] - WWaste from prod o-f 1.3E4
" LI_M +1

i 1 Basic settings Simulation
~
) n Start time b ||
o, Madel E Years . .
Eniie Information
@ Parameters E 100.0 Years
===
||} Result tables E Type of simulation
E: - (@) Best estimate
—p— : (7 Probabilistic
) Simulation Settings... -
% Probabilistic Settings... () simulation table
@ Return to SAFRAN : )
Number of simulations
(@ Help Contents
1000
IE Report E
Errors
o Source Chject Description E
S
-_—

The window will show the list of parameters used by model and their values:
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\xia L
o @1 Parameters Information Full
— ML Sl Rl
" buildupins activi
=, Model @1 uildupInSaurce ity
distance Sub-system Unit Category
@ Parameters @1 expasureTime Bq
iZA
[T Database Matho pescription
4 Export to Excel slabThicknes
@ Halp Contents sourceHeight
sourceRadius
e
| Result ables G‘
[ Simulation G’l
Report @1
Data
Radionuclides Value Min Max PDF Unit Comment
Default 0.0E0 Bg -
Co-60 1.8E12 Bq
Cs-137 5.0E10 Bg
«'-'(‘/" | Name

Note that list of nuclides and values for parameter “activity” as well as values for parameters
“distance” and “exposureTime” were transfered from the safety assessment table. Other
parameters have default values which in real situation might need to be assigned according to
the properties specific to the given waste component.

Click on the “Simulation”.

" Simulation @] I

You will return to view which you saw after start of SAFCALC.

Click on the “triangle” button Simulation located on the toolbar.

Basic settings ————  Simulation
Start time ) |
0.0 Years ‘ l
End time Information
100.0 Years

Type of simulation

(@) Best estimate

E}EQQ@‘

! () Probabilistic
ings...
ttings... (") simulation table
= Mumber of simulations
1000
= |

In the Information window, you will see the progress of the simulation
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Information

19:27:11
19:27:11
19:27:11
19:27:11
19:27:16
19:27:16

Simulation started

Generating parameter values...
Daone, [20 ms]

Fre-processing...

Daone. [5,45]

Simulation finished, Total time 5,95

Wait untill simulation will be finished.

Click on the “Result tables”

[===1 -
| Result tables @

Here you will see the results which will be returened to the assessment table after simulation.

% SafCalc2 - DrumAxial_WithoutShield* O X
F Results Tables

# Context @ > dose

‘ Quick View Dose rate (Sv/h)[v]

" Q  doseRate

L & doseRateTotal Nuclid
@ Parameters @ rviley o i

- ® gourceMaterial Co-50 |A

== y

) Result tables (2] Cs-137 |

T Time Table

T# Index Table

[ Statistics Table

Raw Data Table

& correlation Table

4+ view in Excel...

A Clone

(@ Help Contents b

Simulation @
Report ©
Search
i il A | Mame

SAFCALS ‘

ZAFRAR 2 lgulalion boo) Index W
- - All indices - ~
i IRSH MDA |AEA SiBRuiia Format

Type Scientific ~ Digits |2
] - All Types -

Assure that table “Dose rate” has a check mark in the checkbox located in the header — this is
necessary to tell SAFCALC that values from this table need to be “returned” after the

simulation®.

% You may create also other tables to observe values of different results.
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Click on “Simulation”.

¥ Clone
(@ Help Contents

" Simulation @] |
-~ |

=

Click on the “Return to SAFRAN” under “Simulation”.

s ® |
1% simulation Settings. ..

% Prababilistic Settings...
® Return to SAFRAN

(® Help Contents

Repaort ( ]

<«

The SAFCALC tool will be closed and (after short waiting time) the dose rate values will be
transferred to the safety assessment table and dose will be calculated.

8 Dose (direct extenal exposure) Safety afety assessment 1 for accidents/Scenarios and impacts/Impacts/Impact for scenario Drop/Endpoints/Dose to worker, acc. - increased exposure/Assessment - X

Activity (Ba) jistance m) ~ Doseral v Exposure tme () Dose (5v)

LEE+12 50 1.26E-001 DrumAxial_WithoutShield wa... 2.50E-001 3.146-002
SE+10 50 6.33E-004 DrumAxial_Withoutshileld wa... 2.50E-001 1.58E-004
[Packaging] - Waste from produc... Total 1.26E-001 3.16E-002

Close the table.

Advanced exercise. Assessment of doses for workers and public due to
the accidental release of radionuclides to the air

Select the scenario “Fire in the storage facility” and select for this scenario action “Create
impact and link it with this scenario”.

iy m———— e ey
- [‘_Fl Scenarios I 1

u |Fire in the storage facility
| Drop of the drum in the Drum 7 Link PIE type
- r_-'_'L Impacts
. Llj Impact for scenario Drop
< -

Create impact and link it with this scenario

L. -

Answer “Yes” to the request to link impact to the Drum storage room. New impact (already
linked with this scenario and Drum storage room) will be added to “Impacts” folder.
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| Drop of the drum in the Drum storage room
EIEﬁ_ Impacts
EIE Increased external exposure

>. Direct external exposure
EI[?EL Endpoints

Elﬂ Dose to worker, acc, — increased exposure
Eleﬁ_ Assessment cases
EI Assesment case 1

> Dose (direct extenal exposure inside the facil
@ Dose rate calculation for Waste from produce
I'_Fl-@ Impact for scenario Fire

R

Rename impact to “Release to air (inside) in the Drum storage room”.

Set the properties of impact as shown in the picture:

Path Safety assessments/Safety ass
Situation Accidental

v Impact
Affecting Inside
Radiological consequences Release to air

v Impact - quantitative or qualitative assessment
Quantitative/qualitative assessment Quantitative

Set the short name for impact as “REL INS”.

Name Release to air (inside) in the Drum storage room
REL INS
Attachments

Expand impact node and double-click on the icon for screening table “Release to air, inside”.

EIE} Release to air (inside) in the Drum storage room
[ Release to air, inside
[ Endpoints

Analisi

The following table will appear:

L L ]
: [ Refereshtable = Resettable fx Locktable | Row merging Auto-filter row Clear filter |#%1 Print [, Print preview/export Exportto Word Copy to clipboard
: ging = P P P P P

E——
% Select/unselect waste components

| Selected Waste component Muclide Inventory of o... N Inventory {Ba) Max. release inside {... Screening release inside (Bq) | Hazard Quotient {...
i 3 P Packaqing] - Waste f... Co-60 1.8E+12 45 8.1E+13 8.1E+13 164000 4.94E+008
Packaging] - Waste f... Cs-137 SE+10 45 2.25E+12 2,25E+12 238000 9. 45E+006
Packaging] - Waste f... Total 5.03E+008
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Tips: To see the meaning of values for each column — hover mouse on column’s header, for
example:

[
| Inventory of one (Bg) Ii|-| N | Inventory (Bq) | Max. release

1 QC119 AQ Q1CL12 8.1E+13
- Inventory of one container or package. Used only for impacts connected with area/room/facility 5 95E412

Note that waste component properties are the same as those specified in Tutorial 4.
The values for Hazard Quotient show that more exact dose assessment is required.
Close the Table.

Right-click on the folder Endpoints and select “Add endpoint user for this impact only”.

b ul LAOsE (UreLL S LETial EXpUsUre )
v E Dose rate calculation for Waste from producer
- Ll.j Release to air (inside) in the Drum storage room
Releasctoalr,lnsu:lc
(5] Enpe~=s -
Use common endpoint

¢ Analysis
T Modifications Add endpoint used for this impact only

&1, Condusions 5 Add User-defined folder

Give to endpoint the name “Dose to worker, release inside”, short name “DW REL INS” and
link it with criterion “Dose limit to worker” for accidental situation.

The properties and links of the endpoint finally should look like:

SAFRAN 2 Tutorials Rev. 2020-12-29

106 of 219



| Properties |

=HE
4  General
Description
Name Dose to worker, release inside
Short name DW REL INS
Attachments
Path Safety assessments/Safety assessment 1/Assess
Situation Accidental
4 Endpoint
Type Dose
Inside/Outside Inside
Unit Sv

Short name
Short name of the object.

IDW REL INS

Links
[ Type Short name Name Path
|L & Criterion Dose limit to worker Regulatory frameworks/National regulations/Accidental situation

Expand assessment case automatically created for this endpoint and double-click on the icon
for the table “Dose (release to air, inside)”.

B@ Release to air (inside} in the Drum sterage room
Release to air, inside
Bﬁﬁ_ Endpoints
Elﬂ Dose to worker, release inside
EIEEL Assessment cases
B Assesment case 1
‘.[E Dose (release to air, inside)

The following table will appear:

o) Dose (release to air, inside) Safety assessments/Safety assessment 1/Assessments for aCldents!Scenarios and impacts/Impacts/REL INS/Endpoints/... |M‘

1B Referesh table * Resettable & Lock table | Row merging Auto-filter row Clear filter |*8 Print Jo. Print preview/export Insertin Word Copy to clipboard

i Identify ARF

Waste com... | Muclide Inventory (... Release ins... | Room volu... Distance (m) Exposure ti... | Dispersion f... | Protection f...
+ |Packaging - ... Co-60 8.1E+13
Packaging - ... Cs-137 2.25E+12

Note that table contains inventory calculated during the screening step.

Now you need to identify the ARFs — airborne release fractions for nuclides of waste
component.

Click on the first row cell in the column ARF and double click on the ...” button®.

10 Alternatively you can select the row and press the button “Identify ARF” located on the toolbar
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| ARF | Release inside (Bq)

| =

The first page of Wizard will appear:

i Airbome Release Fraction (

Welcome to the wizard

This wizard simplifies the selection of airborne release fraction by guiding the user through a series of simple steps

Click Next.

On the second page of wizard select “Solids” as the waste type (the waste type “Solid waste”

was selected when defining waste received from producer in Tutorial 3).

a-' Airborne Release Fraction (ARF)!

Type of the waste
Identify type of the waste (solid, liquid, gaseous)

@) solids
() Liquids
'1:::} Surface contamination

() Gaseous
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Click Next.

On the “Waste form type” page, select “Solids. Compacted wastes within 500 litre annular
grouted drum ...” (see Table 4 of Tutorial 4).

T e T T SS—S—S—_—_—_—_——

Waste form type
Select row with the relevant waste form type. Use first row as filer, if necessary. If table does not contain correct wast

Waste type

Mot defined

Solids. Mon metallic or composite solids. Aggregate (e.g., concrete, cement), suspendible powder
Solids. Powders

Solids. Powders. Cohesionless powders

Solids. Homogeneous immobilized liquids / sludges within 500 litre drum (0.8 m diam., 1.2 m high}

Solids. Heterogeneous wastes immobilized (e.g. grouted) within 500 litre drum (0.8 m diam., 1.2 m high)

Solids. Heterogeneous wastes immobilized (e.g. grouted) within 3 m3 box (1.7%1.7 m plan, 1.2 m high)

Solids. Homogeneous immobilized sludges [ resins within 3 m3 drum (1.7 m diam., 1.2 m high)

Solids. Heterogeneous wastes within 4 m box (4.0%2.4 m plan, 2.2 m high)

s

Click Next.

On the page “Type of effect”, select “Thermal stress. 1000 °C fire 1 h duration”.

Type of effect
Select row with the type of effect. Use first row as filer, if necessary. If table does not

Type of effect

7
Mot defined
Free fall spill / impaction stress. Drop height 25 m, aggressive target
“ '
Click Next.

The page which will appear shows you the values of received from database for given
nuclide, waste form type and type of effect.

(If necessary, this page also allow you to provide own values)
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EE' Airborne Release Fraction (ARF) ;

This page shows database (based on the waste form

This page shows database values for ARF for waste form ty
user-defined value. Browsing of entire ARF database table n

ARF
Muclide database defined
value

1.90E-005
3.00E-004

Co-60

Click Next.

The final page of wizard summarizes the wizard results:
u-' Airborne Release Fraction (ARF)

Completing the wizard

You have successfully completed the wizard

Result modifications for dose assessment table

Waste
component

Nuclide ARF

Waste from producer [eg 1.90E-005

Waste from producer | Cs-137 3.00E-004

Click Finish.

The results of wizard will be transferred to the table. (Note: you might need to click on cell in
the ARF column of the second row to see the ARF transferred for Cs-137).

Note that Release inside was already calculated based on inventory and ARF values.

Waste component ﬂ Nuclide | Inventory (Bg) | ARF | Release inside (Bg)
Packaging - Waste from p... Co-60 8.1E+13 1.90E-005 1.339E+09
Packaging - Waste from p... Cs-137 2.25E+12 3.00E-004 6.75E+008

The dose will be calulated based on the pre-calculated dispersion factors stored in the
database.!

1 The dispersion factors was pre-calculated for several possible room volume, distance and exposure time values
using model for accidental releases inside.
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Click in the corresponding cell of first row and select (using combo-boxes) the following
values describing Drum storage room and Storage process.

| Room volume (m3) | Distance (m} | Exposure time (min) | Dispersion factor (h/m3)
200 2 10 9.74E-004
200 2 10 0.74E-004

Note that data entered for first row are automatically distributed to the second one (they
should be the same for all nuclides of the waste component).

Enter 0 as Protection factor (no protection against inhalation).

Note that values in the Dose column were calculated.

sure time (min) | Dispersion factor (h/m3) | Protection factor | Dose
9.74E-004 0 4.39E-002
0.74E-004 0 11.33E-002

Close the table.

ASSESSMENT OF ACCIDENTAL RELEASE OUTSIDE

Right-click on the scenario “Fire in storage facility” and select “Create impact and link it with
this scenario”. Answer “Yes” to request to link impact with Drum storage room.

U LIYILY e W pauiniy

% Link PIE type

EI{Q} Release to air (i Create impact and link it with this scenario
Release to ai

L

Second impact linked to this scenario will be added.
Rename it to “Release to air (outside) from storage facility”.

Specify the properties “Short name”, “Affecting” and “Radiological consequences” of impact
as shown in the picture:

Situation Accidental

v  Impact
Affecting Outside
Radiological consequences Release to air inside the build. and to atmosphere |

v Impact - gquantitative or qualitative assessment

P L~ R N S —————— TSN 1Y S ¢ S,

Open tables “Release to air, inside” (it will be the same as in previous impact) and table
“Release to air, outside”.
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B:ﬂ Release to air (outside) from storage facility
Release to air, inside

--[ZRelease to air, outside

Efi Endpoints

Nuclide Max. release inside (Bq) | Filtration efficiency Max. release outside (Bq) | Screening release outside... | Hazard Quotient (HQ)
Co-60 8.1E+13 9.00E-001 8.10E+012 7.94E+004
Cs-137 2.25E+12 9.00E-001 2.25E+011 3.44E+003
Total 8.290E+004

Note that Filtration efficiency data are given for the data for Storage facility according to the
Table 2 of Tutorial 2.

The Hazard Quotient value shows that more detailed dose assessment is required.

Add endpoint “Dose to public, acc. - release outside”, short name DP REL OUT and link it to
the criterion “Dose limit to public” for accidental situation:

Dose to public, acc. - release outside

Name
Short name DW REL OUT
Attachments
Path Safety assessments/Safety assessment 1/A
Situation Accidental
Endpoint
Type Dose
Inside/Outside Outside
Unit Sv

Short name
hort name of the object.

W REL OUT

nks
Type Short name Name Path
& Criterion Dose limit to public Regulatory frameworks/Mational regulations/Accidental situation

Expand “Assessment case 1” created for this endpoint:

B:ﬂ Release to air (outside) from storage facility
Release to air, inside
Release to air, outside
=55, Endpoints

Bﬂ Dose to public, acc. - release outside

EIEE’]_ Assessment cases
EI@ Assesment case 1

.-[E] Release to air (inside, accounting ARF)
|5 Dose (release to air, outside)

Iy L
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bE

Open table “Release to air (inside, accounting ARF)”.

EJEL Endpoints
Bﬁ Dose to public, acc. - release outside
BQ‘L Assessment cases
B Assesment case 1
[E] Release to air (inside, accounting ARF)
: Dose (release to air, outside)

ysis

The following table will be shown:

. Identify ARF Import from similar table

Waste component Nudlide Inventory (Bq) ARF Release in:
» £ [Packaging] - Waste from producer - [St... Co-60 8.1E+13
Packaqing] - Waste from producer - [St... Cs-137 2.25E+12

Note that this table and its data are similar to the first part (up to “Release inside”) table
“Dose to air (inside)” in previous impact.

Click on the button “Import from similar table”, located on the toolbar.

ARF Import from similar table

Select the impact containing table from which data will be imported.

 eee—

Selectimpact containing table Dose - release to air (inside)

Cancel

Impact

Release to air (inside) in the Drum storage room

Click OK and observe the changes in the table.

L —
. B Refereshtable * Resettable @& Locktable | Row merging  Auto-filter row  Clear filter |*l Print Je, Print preview/export Exportto Word Copy to clipboard
< Identify ARF Import from similar table
Waste component Mudiide Inventory (Bq) ARF Release inside (Bq)
¥ { [Packaaing] - Waste from producer - [St... | Co-60 8.1E+13 1,539E409
Packaging] - Waste from producer - [St... Cs-137 2.25E+12 6. 75E+008
Close the table.
Open table “Dose (release to air, outside)”.
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F17] Assessment cases

B@ Assesment case 1

: Release to air (inside, accounting ARF)
[ Dose (release to air, outside)

: B Referesh table * Resettable & Locktable | Row merging Auto-filter row Clear filter int Ko, Print preview/export Insert in Word Copy
|‘ Nuclide Release inside (Bq) Filtration efficiency Release outside (Bq) DCFair,acc (Sv/Bqg) Dose (Sv)
» £ Co-60 :1.539E+09 9.00E-001 1.54E+008 8.11E-005
Cs-137 6.75E+008 9.00E-001 6.75E+07 1.37E-005
Total 9.48E-005

Note that this table use filtration efficiency to calculate dose obtained from System
description (similarly to the screening table).

Close the table.

End of advanced exercise

Safety assessment diagrams

Select in the object browser the node “Fire in the storage facility”.

- C{i Assessments for acddents
b f:l Types of postulated initiating events (PIE types)
[:1 Common endpoints
v [:1 Scenarios and impacts
- [?{1 Postulated Initiating Events (PIEs)
i Lightning {effect on facility)
Dropping waste packages or other loads due
to mishandling or equipment failure, with
iy Consequences to the dropped waste padkage
5% and possibly to other waste packages or to
the structures, systems and components of
the fadility.
- [:'1 Scenarios
@ :Fire in the storage facility
@ Crop of the drum in the Drum storage room

- [t'j_ Impacts

¥ L!-j Impact for scenario Drop
:_j Release to air (inside) in the Drum storage
¥
room
k L!-j Release to air (outside) from storage facility
b (¥ Analysis
Qi Modifications
[ P R

¥

The tab “Context-dependent diagram” will contain the diagram showing the scenario as well
as all relevant impact and PIE type and PIE which was the reason for this scenario (make this
window wider and/or click “Zoom to view”, if necessary):
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e in the storage facility (Safety assessment 1 or an in the storage facility)

Link

# LinkPIE type
RELINS add
Create impact and kit
scenario
Edit
152 Copy
cut
K Delete
Rename or change desc
Reorder
View
4 Propetes
Document
Overviewjprintjexporta,
Diagram
Show PIE Scenario-Impa)
Librarys

Save tolbrary

Note that hovering of mouse over diagram’s node shows the tool-tip with the node’s text
(useful when diagram’s nodes are small). For example:

e e sy e e e e[ e e s e g n s te 4 ek s e s ey e rsiepy

nendent diagram | Links diagram

.
: Loom+ Zoom - Zoom toview Link

# Link PIE type

REL IHS Add
] ] Create impact and link it

Lightning fsftect on Ughining faffact on SCEnaro
raciiieyy faciiiky]

4]

Edit

Release to air (outside) from storage facility
L]

Click on different elements of assessment (PIE type, PIE, Scenario, Impact) — the browser
will navigate to the relevant element and diagram window will stay the same (for PIE type,
PIE, Scenario) or change (for Impact). Right-click on element opens property window.

Right-click on the “Fire in the storage facility” and select menu item Same diagram is
available with the “Show PIE-Scenario-Impact diagr.”.

SAFRAN 2 Tutorials Rev. 2020-12-29

115 of 219



o . - e e am e e e
@_ Common endpoints Relevant
- &L Scenarios and impacts Justification if not reley
» &l Postulated Initiating Events (PIEs) v User-defined prope:
- &1 Scenarios 1
PR, F a2

@ iFire in the stora

B Drop of the drumin {
3 [Z‘l Impacts
m Analysis
m Modifications
[ condlusions

The full-screen view of the same diagram as shown in context-dependent window will appear.

7 Link PIE type
Create impact and link it with this scenario

Copy
Cut

Delete
Rename or change description

Reorder
% Propeties
Owerview/print/export as table

Show PIE-Scenario-Impact diagr.

i Zoom + Zoom- Zoom towview

In this window both
window.

Select the tab “Links diagram” (next tab to the “Context-dependent diagram™)

left and right click of the mouse open properties window. Close this
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[Safety assessments/Safety assessment 1/Assessments for accidents/Scenarics and impacts/Scenarios/Fire in the storage 1

Context-dependent diagram

: foom + Zoom - Zoom to view

(3] &,

REL IMS Dirurm storage roorm

Lightnin
fa

Note the difference between Context-dependent diagram (above) with the diagram shown in
the “Links diagram” tab. This diagram contains only the direct links of the scenario and
therefore does not contain PIE type (which is linked to PIE), but contains all the links and
therefore contains link to the Drum storage room. Click on the “Drum storage room” will

produce the following diagram:
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Context-dependent diagram

: Zoom + Zoom - Zoom to view

BN ario .
Drurn starage raom

Analysis

Open table “Analysis/Accidental situation/Comparison of hazards inside”.
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T_I|§ﬁ Analysis

15 Normal operation

EIE’{]_ Accidental situation

.-[El . comparison of hazards inside
Comparison of hazards outside

Comparison of doses inside
Comparison of doses outside
Eﬁ_ Discussions

B

Impact Probability - quantitative Probability - qualitat... | Impact - guantitative Impact - qualitative
» |Fire Release to air {inside) i... Low 5.03E+008 Very High
Drop Increased external exp... Medium 6711 Very High

Click button “Show as chart”. The Probability/Impact matrix will be shown.

@ Fire/Release to air (inside) in the Drum storage room
@ Dropjincreased external exposure.
Very High
[FirefRelease to air (inside) in the Drum storage room [Drop/increased external exposure]
High
ﬁ. Medium
3
Low
Very Low
Very Low Low Medium High Very High
Probability

Neuthle-rlick an lenend aumhals to add/remoue dsta on the chart

Close chart and table.

Open table “Comparison of doses inside”.

) Comparison of doses inside Safety assessments/Safety assessment 1/Analysis/Accidental situation

“ B Referesh * Reset gy Locktable | Auto-filterrow Clearfilter Row merging | Insertin Word document [, Print/export BE Copy
ging .

7 Show as chart

Probability - quantitative  Probability - qualita... Endpoint Case Dose (5v) Criterion Limit (5v) Discus
Low DW REL INS Assesment case 1 5.71E-002 Dose limit to worker  1.00E-003
Impact for scenario ... Medium Dose to worker, acc... Assesment case 1 3.16E-002 Dose limit to worker ~ 1,00E-003
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Click “Show as chart” — the Probability/Dose matrix will be shown.

o - x

. ™ "E5 Settings

@ Fire/REL INS/DW REL INS
6.00€-002 | A Drop/Impact for scenario Drop/Dose ko worker, acc. — increased exposure

5.70E-002 *
5.40E-002
5.10E-002
4.80E-002
4.50E-002 -
4.20€-002
3.90€-002
3.60E-002 -
3.30€-002

3.00€-002

Dose (Sv)

2.70E-002 o

2.40E-002

2.10E-002

1.80E-002 -

1.50E-002

1,20€-002

9.00E-003

6.00E-003

3.00€-003

0,00E+000 T T T T T
Very Low Low Medium High Very High

Probability

Click on the “Settings” button located in the chart’s toolbar.

Select “Y logarithmic™ option as shown in the picture.

-
Show/Hide Legend

Zoom To zoom the chart- close this window and press Shift key

[] X logarithmic Y logarithmic AutoCorrectfxis

User-defined scale

The chart view will be modified.
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Dose (Sv)
B
8

0,006+000

& Fre/REL INS - DW REL INS)

A Drop/BXP INS - DW EXP 1N

Very Low Low Medium

Probability

Very High

Double-click on legend symbols to add/remove data on the chart

Close the “Chart settings” dialog box, the chart and the table.

SAVING THE FILE:

Save the project.
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Tutorial 8. Overview of the database

Database contains the values used during the safety assessment. The values are taken from the
IAEA documents or pre-calculated (accounting conservative conditions) with the SAFRAN
calculation (SAFCALC) models.

Expand node “Database” (located under “Safety assessments™)

 [H] Requlatory frameworks
- [?]_ Safety assessments

v [7] Database

k @ Safety assessment

and observe the categories of the database tables.

L - .
- [:‘[ Safety assessments
- [‘]_ Database
v [ Mormal operation - hazard screening
» [ Mormal operation - dose assessment
b [‘]_ Accidental situation - hazard screening
v [ Accdental situation - dose assessment
3 [‘]_ IUsed both for norm. op. and acc. sit. assessments
b [‘I_ Check: for dearance
[ Derive site-spedific database values

Expand node “Normal operation — hazard screening”. You will see the tables containing the
values used in hazard screening for normal operation assessments (see Tutorial 6).

- [‘]_ Database
+ [, Mormal operation - hazard sereening

gt Maomentary breathing rate (Mormal operation) for adult male depending on level of
physical activity

] Screening dose rate for normal operation
] Screening release rate (Bg/y) to the atmosphere for normal operation conditions
] Screening discharge rate {Bgjy) for normal operation conditions

b [‘]_ Mormal operation - dose assessment

Double-click on the icon for table “Screening release rate ...”
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FI-151 Database

=t Eﬁ MNormal operation - hazard screening
B Q‘L Momentary breathing rate (in m3/h) for adult male depending on level of physical activity (normal operation
f [ Momentary breathing rate (Normal operation) for adult male depending on level of physical activity
B Eﬁ_ Screening dose rate for normal operation
Pl T screening dose rate for normal operation
B Eﬁ_ Screening release rate to the atmosphere for normal operation condltlons
. -3E
B Eﬁ Screening dlscharge rate for normal operation conditions

------ [ Screening discharge rate (Bq/y) for normal operation conditions

E§|--E§1 Normal operation - dose assessment
E§|--E§1 Accidental situation - hazard screening
[ Accidental situation - dose assessment

The table will appear:

i Show undefined Make copy of selected rows Export to Excel Import from Excel Update with new nuclides "= Print . Print preview/export B Insert in Word

Parameter nuclide Value(Bqfy) Data source Default Reference Comment I~
7 [=]
» [ScreeningReleaseRate otk 6.71E+008 SAFRAN DB
] ScreeningReleaseRate Ag-110m 5.01E+006 SAFRAM DB
|| ScreeningReleaseRate Am-241 3.99e+005 SAFRAM DB
|| ScreeningReleaseRate As-76 4.57E+009 SAFRAN DB
ScreeningReleaseRate At-211 1.75E+008 SAFRAM DB
ScreeningReleaseRate Au-198 2.63E+009 SAFRAM DB
ScreeningReleaseRate Bi-206 1.66E+008 SAFRAM DB
ScreeningReleaseRate Bi-210 1.97E+008 SAFRAM DB
ScreeningReleaseRate Bi-212 5.95E+008 SAFRAM DB
ScreeningReleaseRate Br-82 8.53E+008 SAFRAM DB
ScreeningReleaseRate C-14 7.81E+009 SAFRAM DB
ScreeningReleaseRate Cd-109 1.13E+008 SAFRAM DB
ScreeningReleaseRate Ce-141 5.64E+008 SAFRAM DB
ScreeningReleaseRate Ce-144 3.39E+007 SAFRAM DB
ScreeningReleaseRate Cm-242 3.47E+006 SAFRAM DB
ScreeningReleaseRate Cm-244 6.44E+005 SAFRAM DB
ScreeningReleaseRate Co-58 4.71E+007 SAFRAM DB
ScreeningReleaseRate Co-60 7.70E+005 SAFRAM DB
ScreeningReleaseRate Cr-51 3.39E+009 SAFRAM DB
ScreeningReleaseRate Cs-134 3.22E+006 SAFRAM DB
ScreeningReleaseRate Cs-135 3.85E+008 SAFRAM DB
ScreeningReleaseRate Cs-136 1.13e+008 SAFRAM DB
ScreeningReleaseRate Cs-137 1.97E+006 SAFRAM DB
ScreeningReleaseRate Cu-64 2.63E+010 SAFRAM DB
ScreeningReleaseRate Eu-154 9.86E+005 SAFRAM DB
ScreeningReleaseRate Eu-155 3.16E+007 SAFRAM DB
ScreeninaReleaseRate Fe-55 1.09F+009 SAFRAM DR [
= - — =
Observe the structure of each row of the table.
arameter ‘ nuclide |Va|ue[quy) | Data source Default Reference Comment

creeningReleaseRate  Ac-228 6.71E+008 SAFRAN DB
creeningReleaseRate Ag-110m 5.01E+006 SAFRAN DB
creeningReleaseRate Am-241 3.00E+005 SAFRAN DB
creeningReleaseRate As-76 4.57E+009 SAFRAN DB
creeningReleaseRate At-211 1.75E+008 SAFRAN DB
creeningReleaseRate Au-198 2.63E+009 SAFRAN DB
creeningReleaseRate Bi-206 1.66E+008 SAFRAN DB
\ . —

Note that, in addtion to the column “parameter”, “nuclide”, “value”,”’reference”, “comment”
it contains two more cells “Data source” (can have values “SAFRAN DB” and “user”) and
“Default”. These two columns are relevant to the possibility to add user-defined site-specific
values to the table. Important feature for database table that it can contain several values for
the same nuclide. Only one value for given nuclide can be marked as “Default” — this value
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SAFRAN assessment table receives from database when query value (in this case screening
release rate for the given nuclide) .
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Tutorial 9. Sealed sources — system description

Start SAFRAN
Create new SAFRAN project with the title “Sealed sources” and save it with the same name

The “Project properties” dialog will appear

5 Pro

MNuclides | Spurces | Containers and packages | Scales | Title, description, author, date

Muclides

Add/remove nuclide

Add nuclides above to new waste compeonents and measurement tables

In the “Nuclides” tab — click “Add/remove nuclide” and select Co-60 and Cs-137

Nuclides | Sources | Containers and packages | Scalt
Nuclides

Co-60
Cs-137

Select tab “Sources” and (using the button “Add row”) enter the following information:

Source Description Nuclid | Al Date NT
e
Irradiator In their working shield, | Cs-137 | 2.60E+1 | Date of the 10
Cat | 3 exercise
Radiotherapy In their working shield, | Co-60 | 7.40E+1 | Date of the 10
sources Cat | 3 exercise

Select tab “Containers and packages”. Enter the following information:

Container Description

Bare source Source without shielding

Working shield for high Depleted Uranium and lead
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activity sources

Capsule large Stainless steel, typical dimensions 152mm long and inside
diameter 48mm, thickness 4mm

Long term storage shield for It can contain several capsules
high activity sources

Column “Internal volume” can be left empty — its data are required only for containers of
solid or liquid waste.

Close dialog “Project properties”

Create facility “Mobile Hot Cell for the management of high activity DSRS” with the
following steps:

Expand node “Facilities”

‘:1"4 SAFRAN 2.2.0.14 - C\Users\Dmitry\Documents\ SAFRAN2\Sealed so

File Edit View Tools Window Help

i Object explorer (tree view)

| Refresh BEcpand all Collapseall . Show description

Mame
- 7, Sealed sources
+ [%5] System description
[:?_.1 Site features
Eﬁ Safety elements
] (7} | Facilities
3 Eﬁ_ Waste management activities and processes
[ El Waste components
[:?_.1 Waste streams
{#] Regulatory frameworks
m Safety assessments

Righ-click on the node and select “Add Facility”.

In the dialog which will appear — enter “Mobile Hot Cell for the management of high activity
DSRS” in the field “Name”. The example in the picture below contains also description,
while providing description is optional.
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Name
Maobile Hot Cell for the management of high activity DSRS

Description

It iz impossible to handle high activity DSRS outside their working shields in countries, which do not
possess a hot cell and remote handling equipment. A mobile hot cell facility which can handle high
activity DSRS and allow for the transfer of the source from its Original Source Shield to a storage
shield was designed and constructed. The facility consists of a biological shield with a window for
viewing worlc in progress inside the shield. k makes use of master-slave manipulators and an intemal
crane to handle and lift various objects within the hot cell. There is a crane outside the shield for
use in lifting heavy objects in and out of the biological shield. An extract ventilation system maintains
a negative pressure within the hot cell to contain and prevent the possible spread of contamination.
The long4em storage cortainer forthe encapsulated high activity DSRS will be coupled to the
side of the biclogical shield for easy and safe transfer of the sources from the hot cell |

Place “MHC HAS” as a short name for this facility

0.14 - C\Users\

File Edit View Tools Window Help

) Facility: Mobile Hot Cell for the management of high activit
[ Properties | Links
Bt Refresh Expandall Collapseall - Show description

General

~ 7, Sealed sources Description It is impossible to ha
~ [7§| System description Name Mobile Hot Cell for th
(7] site features MHC HAS
C:l Safety elements Attachments
- [ Facites 4 FPa:-ameters
4 + {#, Mobile Hot Cell for the management of high activity DSRS Filtration efficiency 0

3 t‘l Waste management activities and processes
+ [F] waste components
(] waste streams
{#] Regulatory frameworks
Q Safety assessments

Expand node “Waste management activities and processes”

Lf] Facilities
- .ﬂ} Muobile Hot Cell for the management of high activity DSRS
¥ Eﬁ_ Measured or estimated data
v Eﬁ_éWaste management activities and processes
[ul| Overview of WM activities and processes
b Eﬁ_ Waste components
v [ =afetv slements

Right-click on it select “Add process” and give the process name “Management of the High
Activity Sources in the Mobile Hotcell”
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Name

Management of the High Activity Sources in the Mobile Hotcell

Description

ﬁ Preview or modify process

bl

e B T B B O+ - foom - Zoom too

...... E‘E

Management of the High Activity Sources in the Mobile Hotcell

Right-click on the node “Management of the High Activity Sources in the Mobile Hotcell”

select “Add new activity” and give it name “Preparation for introduction into cell”
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Name

Preparation for introduction into cell

Description

e B Be + - i Zoom+ Zoom - Zoom toview

BEE Management of the High Activity Sources in the Mobile Hotcell
@ Preparation for introduction into cell

Right-click on the node “Preparation for introduction into cell” in the browser and add new
activity “Lift original source shield into cell and close cell”
Continue to add activities according to the table below:

Activity

Preparation for introduction into cell

Lift original source shield into cell and close cell
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Remove source and characterize

Encapsulation and testing of High Activity Sources (HAS)

Transfer encapsulated HAS into the drawer to the Long Term Storage Shield (LTSS)

Remove Long Term Storage Shield (LTSS) to Storage facility

Finally your process diagram should looks like:

m

EI,EE Management of the High Activity Sources in the Mobile Hotcell
EI@ Preparation for introduction into cell
EI@ Lift original source shield into cell and dose cell
EI@ Remove source and characterize
EI@ Encapsulation and testing of High Activity Sources (HAS)
EI@ Transfer encapsulated HAS into the drawer to the Long Term Storage Shield (LTSS)
@ Femove Long Term Storage Shield (LTSS) to Storage fadility

For the diagram in the right part click “Zoom to view” and it will looks like:
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Close the process diagram window.

Note that new activities are appeared in the browser:

- [‘]_ Facilities

- ﬂ}, Mabile Hot Cell for the management of high activity DSRS

v [ Measured or estimated data

- l"]_ Waste management activities and processes

Lul| Overview of WM activities and processes

,EE Management of the High Activity Sources in the Mobile Hotcell

@ Preparation for introduction into cell

@ Lift original source shield into cell and dose cell

@ Remove source and characterize

@ Encapsulation and testing of High Activity Sources (HAS)

@ Transfer encapsulated HAS into the drawer to the Long Term Storage Shield

(LTss)

@ Remove Long Term Storage Shield (LTS5) to Storage fadility

b [‘]_ Waste components
v [ cafeh slamante

N \\w

For tutorial purposes we assume that external exposure dose rate to worker for some of the
activities is known from measurements (while for other is will be estimated depending on the

sources involved):

Activity

External exposure dose rate Sv/h

Preparation for
introduction into cell

Lift original source shield
into cell and close cell

Remove source and 2.2E-05
characterize
Encapsulation and testing | 4.1E-05

of High Activity Sources
(HAS)

Transfer encapsulated
HAS into the drawer to
the Long Term Storage
Shield (LTSS)

Remove Long Term
Storage Shield (LTSS) to
Storage facility

Right-click on the node “Waste management activities and processes” and select

“Verify/modify external dose rate data”
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The wizard will appear

Welcome to the wizard

This wizard simplifies the verification and modifiaction of the external dose rate data
for the system description objects.

To continue, dick Next

Click “Next”

Enter data according to the table above

Extemnal dose rate (Sv/y)

Fadility Room Area WMACtivity External dose rate (...
MHC HAS Preparation for introduction into cell
MHC HAS Lift original source shield into cell and dos...
MHC HAS Remove source and characterize 2.20E-005
MHC HAS Encapsulation and testing of High Activity...
# MHC HAS Transfer encapsulated HAS into the draw...
MHC HAS Remove Long Term Storage Shield (LTSS) ...

<Back Next> | Cancel

Click “Next” and then “Finish”

Click on the “Refresh” button located on the toolbar of the browser

: Object explorer (tres

: B Refresh Expan

MName

Note that nodes for two of the activities are now “expandable”

S
@ Lift eriginal source shield into cell and dose cell

b @ Remove source and characterize

b @ Encapsulation and testing of High Activity Sources (HAS)
= Transfer encapsulated HAS into the drawer to the Long Term
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Expand node “Remove source and characterize”

- @ Remove source and characterize
- f_ﬁ_ Measured or estimated data

External dose rate

Double-click on the “External dose rate” to see the alternative way to enter/modify external
dose rate data.

Extemal dose rate (Sw/h) 7 20E-005) oK

Comments Fancel

Click Ok or Cancel

For simplicity we assume that there are no radionuclides present in the air (which means that
concentration in the air for all nuclides is equal to 0 and all the doses to worker under normal
operation are obtained because of the external exposure). If you like later in your safety
assessment to account dose from inhalation for the assessments of the type ‘Direct external
exposure and exposure via inhalation’ you need to specify concentration in the air for the
facility or for individual waste management activities (See Tutorial 3, pp. 26 -27)

Waste components

Collapse the “Facilities” node and expand node “Waste components” located under the
“System description” folder:
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Eﬂ SAFRAN 2.2.0.14 - Ch\Users\,Dmitry Documents\ SAFRAN 2 Sealed sources.safx

File Edit View Toels Window Help

1 Object explorer (tree view)
2 iy [ \ )

W

i B Refresh Expandall Collapseall - Show description

Mame
b = iSealed sources
+ [35] System description
Eﬁ_ Site features
Eﬁ_ safety elements
b Eﬁ_ Faclities
b Eﬁ_ Waste management activiies and processes
- Eﬁ_ Waste components
Lul| Overview of waste componenents

Ll List of sources
Lul| List of containers, packages, capsules
Incoming waste
Eﬁ_ Waste streams
{#] Regulatory framewarks
m Safety assessments

Right click on the node “Waste components” and select “Add waste component with type
‘Sealed sources’”

Give the new waste component name “Working shield for high activity sources-RT-Co”

Double-click on the waste comyonent node

BLIJ ' ¥t VI T NI U i A s
- Gfi Waste components
Lull| Overview of waste componenents
Lul| List of sources
_ul| List of containers, packages, capsules
Incoming waste

@EWnrking shield for high activity sources-IRR-Cs
[

The form for assigning sources to the waste component will appear

| +- Source [ Type of container . - | Number of waste components ji} |‘Account decay to date 131
Name of source Desaiption of source Category | Nudide Init. activity in one source (... Date for initial activity Number of sources in waste... Leaking Total activity (Ba)

[ [ +- Source | Ty

Mame of source

Click on the “+-Source” button
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In the dialog which will appear — check the checkbox in the column “Present in waste
component” for “Irradiator”

Fm

T ———
+ View/modify list of available sources

Mame Total number of sources Present in waste component Number of sources in waste compon...
Irradiator 10 O
I Radiotherapy sources 10 E

Click in the next column “Number of sources in the waste component”

System will suggest you 10 (the total number of sources).

1 View/modify list of available sources
Mame Total number of sources Present in waste component Mumber of sources in waste compon. ..
Irradiator 10 O

I Radiotherapy sources 10 M 10|

But one waste component will contain only one source — change 10 to 1

S —
 View/modify list of available sources

MName Total number of sources Present in waste component Mumber of sources in waste compon...
4 Irradiator 10 O { :
Radiotherapy sources 10 V 1

Close the sources selection dialog

Now the form for waste component will looks like:

~“Source | Type of container = [NUmber of waste components i Account decay to date

¥ Desaiption of source Category  Nudide Init. activity in one source (... Date for initial activity Mumber of sources in waste... Leaking Total activity (Bq)
| In their working shield, Cat 1 Co-60 74E+13 20140403 1 (] 74E+13

(the date for initial activity will be different, but it is not important unless you are accounting
decay, to have exactly the same picture you need to change date of source activity
measurement to 2014-04-03 in the Project properties)

Expand combo-box located near the label “Type of container”
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] R

Irce T Description of source Category Mudide

Select “Working shield for high activity sources”

|EW Waorking shield for high activity sources -

o= T Description of source Category Mudide

Because the total number of radiotherapy sources is 10 we will have 10 waste components
arriving to the Hot Cell facility.

Change the number of waste components to 10

Init. activity in one source (... |Date for initial activity Mu
74E4+13 2014-04-03 1

[Account decay to date

Y cay 31}
Name of source Description of source Category Nuclide ¥ Init, activity in one source (... Date for initial activity Number of sources in waste... Leaking Total activity (Bq)

» {Radiotherapy sources | In their working shield, Cat 1 Co-60 7.4E+13 2014-04-03 1 [m] 7.4E413

Now the description of this waste component is completed.

Please note that form also allows you to account decrease of activity due to decay (“Account
decay to date” control located on the toolbar).

Close the waste component form.

Add and describe other waste components according to the table below:

Waste component Contain source(s) Number of Type of container Number of
sources in the waste
waste components
component

Working shield for high Irradiator 1 Working shield for high activity | 10

activity sources-IRR-Cs sources
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Working shield for high Radiotherapy 1 Working shield for high activity | 10

activity sources-RT-Co sources sources

(already added)

Bare source-IRR-Cs Irradiator 1 Bare source 10

Bare source-RT-Co Radiotherapy 1 Bare source 10
sources

Capsule large with IRR-Cs Irradiator 5 Capsule large 2

Capsule large with RT-Co Radiotherapy 3 Capsule large 3
sources

We will also add two more waste components representing long terms storage shields for the
capsules above.

These waste components will be of the specific type — “waste components containing other
waste components” (in some SAFRAN forms and menus they are also referred as
“compound” waste components)

Right-click on the “Waste components node” and select “Add waste components containing
other waste components with type ‘sealed sources’”. Give the new component name “Long
term storage shield for high activity sources-Cs”.

Adding of the waste components to the “compound” waste component is similar to adding
sources to the other waste components. To add waste component — use button “+-Waste

: +-Waste component |

Waste component
2 +-Waste component | Type of container + | Number of waste components |

_—m—m——————
1 Show total activity by nuclide | Show form for selected component

Waste component Number o

Waste component Present in this waste component Number of waste components

Working shield for high activity sources-IRR-Cs
Working shield for high activity sources-RT-Co

oo

Bare source-IRR-Cs
Bare source-RT-Co
{# Capsule large with IRR-Cs

] 0O
ey

O

Capsule large with RT-Co

Define properties of the “Long term storage shield for high activity sources-Cs” and add
relevant component for Co-60 sources based on the table below.
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Compound waste Contains waste component(s) | Number of Type of container Number of
component the included the
waste compound
components waste
components
Long term storage shield Capsule large with IRR-Cs 2 Long term storage 1
for high activi - ; i
or high activity sources-Cs shield for hlgh
activity sources
Long term storage shield Capsule large with RT-Co 2 Long term storage 2
for high activity sources-Co shield for high
activity sources

Linking waste components to the waste management activities

Right-click on the waste component “Working shield for high activity sources-IRR-Cs” and

select “Link WM activity” from the menu.

The window allowing you to select WM activity from the list will appear.

i Bl
s K E
= Type Name Path
=l
=]
o WM activity Preparation for introduction into cell MHC HAS
E WM activity Lift original source shield into cell and dose cell MHC HAS
= §
= @ WM activity Remove source and characterize MHC HAS
o B
;’ @ WM activity Encapsulation and testing of High Activity Sources (HAS) MHC HAS
s E)g WM activity Transfer encapsulated HAS into the drawer to the Long Term Storage Shield (LTSS) MHC HAS
E @ WM activity Remove Long Term Storage Shield (LTSS) to Storage fadlity MHC HAS
Link selected object Cancel

Select object of the type WM activity using List view or Tree view and click “Link selected object” button. If necessary you can add new objects
& or modify objects’ properties using Tree view.

Select row “Preparation for introduction into cell” and click button “Link selected object”
Repeat the operation again and link this waste component also with the operation “Lift
original source shield into cell and close cell”

Link other waste components with the WM activities according to the table below.

Waste component Activities
Working shield for high activity sources-IRR- Preparation for introduction into cell
Cs
Lift original source shield into cell and close cell
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Working shield for high activity sources-RT-
Co

Bare source-IRR-Cs

Bare source-RT-Co

Capsule large with IRR-Cs

Capsule large with RT-Co

Long term storage shield for high activity
sources-Cs

Long term storage shield for high activity
sources-Co

Preparation for introduction into cell

Lift original source shield into cell and close cell
Remove source and characterize

Encapsulation and testing of High Activity Sources (HAS)
Remove source and characterize

Encapsulation and testing of High Activity Sources (HAS)
Encapsulation and testing of High Activity Sources (HAS)

Transfer encapsulated HAS into the drawer to the Long Term Storage
Shield (LTSS)
Encapsulation and testing of High Activity Sources (HAS)

Transfer encapsulated HAS into the drawer to the Long Term Storage

Shield (LTSS)
Remove Long Term Storage Shield (LTSS) to Storage facility

Remove Long Term Storage Shield (LTSS) to Storage facility

You can preview the links to each waste component by selecting the “Links” tab of the

“Properties and links” panel located in the middle of the window.

ew To

RN e

? Object explorer (tree view)

., Sealed sources
- [%§] System description
(7] Site features
(7] safety slements
« [ Fadilties
» @4 Mobile Hot Cell for the management of high activity DSRS
~ [7] Waste management activites and processes
_ul| Overview of WM activities and processes
~ [}, waste components
ui| Overview of waste componenants
ul List of sources
ull List of containers, packages, capsules
(& Incoming waste
@ Warking shield for high activity sources-IRR-Cs

Waste component: Working shield for high activity sources-RT-Co

Properties | Links]
Ty

» | WM activity
& WM activity

Short name Name Path
B i n in MHC HAS X
Lift original source shield into cell and close cell MHC HAS X

@& Bare source-IRR-Cs
@& Bare source-RT-Co

The other useful way to control linking between waste components and activities is to double-

click on the node “Overview of waste components”.
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\\.

|}, Rooms
v [1_ Waste management activities and processes
Lull| Overview of WM activities and processes
- [1_ Waste components
|ul|{ Overview of waste componenents
Lul| List of sources
Lul| List of containers, packages, capsules
Incoming waste
@ Working shield for high activity sources-IRR-Cs
@ Warking shield for high activity sources-RT-Co
@ Bare source-IRR-Cs

If everything is linked correctly the table which will appear will remain the table just shown
above (actually the table above was received by exporting of the “Overview of waste
components” to Excel)

Save the project
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Tutorial 10. Sealed sources - assessment for normal
operation
Regulatory framework

You will define the regulatory framework which is applicable to your safety assessment.

The list of criteria is shown in the table below:

Situation Application | Criterion’s name Value | Unit
Normal Worker Dose limit to worker 0.02 Svly
Normal Public Dose limit to public 0.0003 | Svly

Locate “Regulatory frameworks” in the “Object explorer (tree view)” window.

Name

7 . Tutorial
I_::_I-E'I'-"] System description
Cj_ Site features
Cj_ Safety elements
(5], Facilities
Eltj_ Waste management activities and processes
(5] Waste components
=15 Waste streams
ﬁ W51
v -fi: Requlatory frameworks
-[f| Safety assessments

Click on the “Add regulatory framework” in the “Actions” window (or right-click on the
“Regulatory frameworks” node and select corresponding command from the context menu).

The new regulatory framework should be named “National regulations”.

Locate the “Normal operation” folder under the “National regulations”.

=I{#] Regulatory frameworks

EI-E?]_ Mational regulations

: Q'j_ ‘Normal operation
Ef{j_ Accidental situation

LR -

In the “Actions” window select “Add criterion”. Specify the name “Dose limit to worker”.
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In the “Properties” window specify 0.02 as the limit. (see first row of the Table 5 shown at
the beginning of this tutorial). Notice that unit is already set to Sv/y.

E SAFRAN BETA 2.0.0.6 sers\Dmity\Documents\SAFRANBETA\Tutorial Lsafx

File Edit View Tools Window Help
§Oh,|e:t explorer (tree view) & Criterion: Dose limit to worker Worker,Normal operation,Dose,Sv/y (Regulatory frameworks/National regulations/Normal

W « ceneral
(=47 . Tutorial Description
[ ] 5] System description Name Dose limit to worker
: 107 Site features Short name
[ i[5 safety elements Attachments
@I Facilities Path Regulatory frameworks/National regulations/Normal o|
[ [} Waste management activities and processes Situation Normal operation
L 7] Waste components 4 Criterion
=17 Waste streams Application Worker
Ll 4 ws1 0.02
| | O Regulatory frameworks Type Dose
|| [£47], National regulations Unit Svly
L 217, Normal operation
[ 48 Dose limit to worker
[ L5, Accidental situation
3. Safety

Click again on the “Normal operation” node and select again “Add criterion” command.
Specify the name and properties for the criterion using second row of the table shown at the
beginning of this section. Notice that “Application” property should be changed from
“Worker” to “Public” as shown in the picture.

[a=:)24
E General
Description
Mame Dose limit to public
Shart name
Attachrments

B Criterion
Application Worker w
Lirnit Warker

Fublic

Safety assessment

In this tutorial we will exercise in the assessment of impacts of the type ‘External exposure’
for normal operation as the most demonstrative case for the sealed sources. For other types of
normal operation impacts (such as assessing dose to public due to the routine releases outside
facility) and for assessments relevant to the accidental situation, please follow the Tutorial 7
sections “Advanced exercise: Assessing dose to public due to the normal release from
processing facility”, “Assessment for accidental situation” (general section describing PIE
types, PIEs, scenarios etc.), “Dose assessment for accidental increase of the external exposure
due to drop of the drum” and “Advanced exercise. Assessment of doses for workers and
public due to the accidental release of radionuclides to the air”.

In the “Object explorer (tree view)” window select the “Safety assessments’ node.
Add the safety assessment “Safety assessment 1.

Expand the “Safety assessment 17 node.
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Right-click on the “Purposes” node. Select “Import standard purposes”. In the window that
appears, select “Assessment of compliance with regulatory criteria” and confirm by clicking

on “OK” button.

a5 Standard purposes of safety assesment

=/oes

Agzezzment of comphance with regulatony critena
[] Asszessment of design

[] Site zelection

[] Identification of safety functions

[] Establizh limits and conditions

[] Identify maintenance requirements

[] dentify manitoring requirements

[[] Prepare operational procedures

[[] Prepare emergency procedures

[] I1dentify requirements For personnel qualification
[] Identify requirements for management systems
[] dentify requirements for record keeping

[] dentity requirements far physical protection

Scope automatically includes all the facilities, rooms, areas and WM activities defined in the
system description. You need to change it if you like to exclude some facilities, rooms, areas
or activities from the assessment. You can review the scope by right-click on the “Safety
assessment 1/Scope” and select “Defile scope”.

Link to the regulatory framework

Select the “Safety assessment 1” node and click “Link Regulatory framework” in the

“Actions” window (or select this command from context menu).

In the window that appears, select “National regulations” and click the “Link selected

object” button.
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['5. Select Regulatory framewo

Type

| Name | Pa

| - || =2

(3, Regulatory framework

|Tree wview (to add new objs.) | List wiew

National regulations Re

Link selected object

Select abject of the fype Regulalory framework using List view or Tree view and click "Link selecied object” by

Cancel

Assessment for impacts relevant to the external exposure under normal operation.

For assessment for normal operations, it is assumed that same worker is involved in all waste
management activities and spends the following time for each activity*?:

Table 10.1

Activity External exposure dose Working time hours/per
rate Sv/h year

Preparation for Will be estimated based 20

introduction into cell on the waste components
inventory

Lift original source shield | Will be estimated based 10

into cell and close cell

on the waste components
inventory

12 During the description of the system configuration we assumed that for the WM activities
which take place inside the cell dose rate for external exposure is known from the
measurements. For other WM activities we will estimate it based on the inventory and shield
characteristics of the waste components. For simplicity we also assumed that there are no
radionuclides present in the air (which means that concentration in the air for all nuclides is
equal to 0 and there is no doses from inhalation under normal operation). If you like to
account dose from inhalation for the assessments of the type ‘Direct external exposure and
exposure via inhalation’ you need to specify concentration in the air for the facility or for
individual waste management activities (See Tutorial 3, pp. 26 -27)
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Remove source and 2.2E-05 25
characterize (entered during the system
configuration description)
Encapsulation and testing | 4.1E-05 30
of High Activity Sources | (entered during the system
(HAS) configuration description)
Transfer encapsulated Will be estimated based 5

HAS into the drawer to on the waste components
the Long Term Storage inventory
Shield (LTSS)

Remove Long Term Will be estimated based 10
Storage Shield (LTSS) to | on the waste components
Storage facility inventory

Select the “Assessment for normal operations/Common endpoints” node and select “Add
endpoint” command.

Common endpoint will be used in all assessments and will “accumulate” all the doses
calculated in these assessments.

Add the “Dose to worker” endpoint.

T F

®m Approach

|$|-["~"|_ Assessments for normal operation
! 2% common endpoints

.8 Dose to worker

- - Impacts

El-[',:_']_ Assessments for accidents

G Analysis

LB Mndifiratinn

Set the properties of the endpoint:
e Type—Dose
e Inside/Outside — Inside

Situation Normal operation
4 Endpoint
Type Dose
Inside
Unit Sv/y

Select the “Dose to worker” node and click “Link criterion” in the “Actions” window. In the
window that appears - select “Dose limit to worker” for Normal operation and click the “Link
selected object” button.

Select the “Assessment for normal operation/Impacts” node and select command “Wizard /
Add/modify impacts for WM activities”.
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B Scope
B Approach
- Eﬁ Assessments for normal operation
- @1 Common endpoints
ﬂ Dose to worker

o mpacts

The wizard will be started.

8 Add normal operation impacs

Welcome to the wizard

This wizard simplifies process of adding and update of the normal operation impacts connected to the waste management activities.

To continue, click Next

Click “Next”

The page of wizard showing all the activities will appear

Select WM activities
Select WM activities for which you like to assess annual doses from inhalation and external exposure under normal operation. After completion of w
impacts of this type linked to this activity.

| Selectal | | Unslectal
WM Activity Facility Room Area Impact(z) already exist
Preparation for introduction into cell MHC HAS na
Lift ariginal source shield into cell and close cell MHC HAS no
Remove source and characterze MHC HAS no
Encapsulation and testing of High Activity Sources (HAS) MHC HAS no
Transfer encapsulated HAS into the drawerto the Long Term Stora...  MHC HAS na
Remove Long Term Storage Shield (LTSS to Storage facilty MHC HAS na

Select all the activities (if not selected) and click the “Next” button.
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Next page will contain the table defining by default the endpoint “Dose to worker” and
radiological consequences “Direct external exposure” for all impacts.

8 Add normal operation impacs —

Impacts
Spedify endpoint and other properties of impacts.

Assign the same for all rows

~ Endpoint v Radiol. conseq.

~| | Affecting v Dose rate option
WM activity Endpoint Affecting Radiol. conseq. Dose rate option

» Preparation for introduction into cell Dose to worker Inside Direct external exposure Dose rate is known

Lift original source shield into cell and dose cell Dose to worker Inside Direct external exposure Dose rate is known
Remove source and characterize Dose to worker Inside Direct external exposure Dose rate is known
Encapsulation and testing of High Activity Sources (HAS) Dose to warker Inside Direct external exposure Dose rate is known
Transfer encapsulated HAS into the drawer to the Long Term Storage Shie... Dose to worker Inside Direct external exposure Dose rate is known
Remove Long Term Storage Shield (LTSS) to Storage facility Dose to worker Inside Direct external exposure Dose rate is known

The dose rate associated with each waste management activity by default is assumed to be
known in advance (column “Dose rate option’). According to the description of waste
management activities in the Table 10.1 this is true only for two activities — “Remove source
and characterize” and “Encapsulation and testing of High Activity Sources (HAS)”. For all
other activities the dose rate will be calculated based on the waste components’ radionuclide
inventory and container properties.

Select “Calculate dose rate” in the list located near the ”Dose rate option” button and click
“Dose rate option” button.

o' Add normal operation impacs

Impacts
Specify endpoint and other properties of impacts.

Assign the same for all rows

v ] Endpoint | v | Radiol. conseq.

V| Affecting | alculate dose rate v| Dose rate option

This will assign option “Calculate dose rate” to all rows.

WM activity Endpoint Affecting Radiol. conseq. Dose rate option

» Preparation for introduction into cell Dose to worker Inside Direct external exposure Calculate dose rate
Lift original source shield into cell and dose cell Dose to worker Inside Direct external exposure Calculate dose rate
Remove source and characterize Dose to worker Inside Direct external exposure Calaulate dose rate
Encapsulation and testing of High Activity Sources (HAS) Dose o worker Inside Direct external exposure Calculate dose rate
Transfer encapsulated HAS into the drawer to the Long Term Storage Shie... Dose to worker Inside Direct external exposure Calculate dose rate
Remove Long Term Storage Shield (LTSS) to Storage fadility Dose to worker Inside Direct external exposure Calculate dose rate

Change value in the “Dose rate option” column for “Remove source and characterize” and
“Encapsulation and testing of High Activity Sources (HAS)” by selection in the list available
after click in the corresponding cell.
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Finally the table should look like:

v | [ Affecting Calculate dose rate v
WM activity Endpoint
Preparation for introduction into cel Dose to worker
Lift original source shield into cell and dose cell Dose to worker

Remove source and characterize
Encapsulation and testing of High Activity Sources (HAS)

} | Transfer encapsulated HAS into the drawer to the Long Term Storage Shie...
Remove Long Term Storage Shield (LTSS) to Storage facility

Dose to worker
Dose to worker
Dose to worker
Dose to worker

The values in the last column are:

Dose rate option

Dose rate option

Affecting
Inside
Inside
Inside
Inside
Inside

Inside

B Calculate dose rate
B Calculate dose rate
= Dose rate is known
= Dose rate iz known
= El:alculate dose rate
B Calculate dose rate

Click on the “Next” button

Radiol, conseq.

Direct external exposure
Direct external exposure
Direct external exposure
Direct external exposure
Direct external exposure

Direct external exposure

Dose rate option
Calaulate dose rate
Calauate dose rate
Dose rate is known
Dose rate is known
{Calcate dose rate

Calculate dose rate

On the next page click button “Finish”. You might need to wait a bit until all impacts will be

created.

The new impacts will be added in the “Impacts” folder.
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TR ST S IS

- [ Impacts
+~ M Preparation for introduction into cell

External exposure dose rate for each waste
= component

- [:1 Endpoints
- ﬁ Dose to worker
- C;]_ Assessment cases
b (3] Assesment case 1
+~ M Lift original source shield into cell and dose cell

External exposure dose rate for each waste
= component

- [:'1 Endpoints
- ﬁ Dose to worker
- G—l Assessment cases
b (3] Assesment case 1
~ M Remove source and characterize
External exposure
- [:1 Endpoints
- ﬁ Dose to worker
- C;j_ Assessment cases

Collapse all impact objects except on the node “Remove source and characterize” — first of

impacts where external dose rate associated with activity is known in advance.

- [ iImpacts
+ M Preparation for introduction into cell

+ m Lift original source shield into cell and dose cell
-~ M Remove source and characterize
External exposure
- G'j_ Endpoints
- ﬂ Dose to worker
- E;j_ Assessment cases
b (&3] Assesment case 1

- Encapsulation and testing of High Activity Sources
(HAs)

Transfer encapsulated HAS into the drawer to the

Long Term Storage Shield (L TSS)

Remave Long Term Storage Shield (LTSS) to Storage

fadiity

= S PO (R

L |

L |

Select “Remove source and characterize”

-
=

Lift original source shield into cell and dose cell

move source and characterize

| External exposure
- Cj_ Endpoints
- ﬁ Dose to worker
- [:‘]_ Assessment cases
b [ Assesment case 1

a Encapsulation and testing of High Activity Sources
(HAs)
Transfer encapsulated HAS into the drawer to the
Long Term Storage Shield (LTSS)

- Remaove Long Term Storage Shield (LTSS) to Storage

-

-

Observe the properties of this impact:
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Situation Marmal operation

v Impact
Affecting Inside
Radiclogical conseguences Direct external exposure
Diose rate options Dose rate is known

v Impact - quantitative or qualitative assessment

Double-click on the table “External exposure”.

o) External exposure Safety assessments/Safety assessment/Assessments for normal operation/Impacts/Remove source and characterize

i B Referesh = HReset g3 Locktable | Auto-filterrow  Clear filter Row merging | Insert in Word document e, Print/export Bg C

Ext doze rate (Sv/h) Screening dose rate (Sv/h) Hazard Quotient (HQ)
» $2.20E-005 440

Red colour for value in Hazard Quotient shows that detailed dose assessment is required.
Expand the node “Assessment case 1” and double-click on the table “Dose from external
irradiation or/and inhalation”

+~ M Remove source and characterize A
External exposure v User-d
- [:'1 Endpoints ;
- ﬁ Dose to worker 3
- C_'j_ Assessment cases 4
~ (3] Assesment case 1 5

— Dose from external irradiation
Eﬂ-r,-'and inhalation

The dose rate value is taken from the table “External exposure”.

8! Dose from external irradiation or/and inhalation Safety assessments/Safety assessment/Assessments for normal ... - O X

i B Referesh » Reset gz Locktable | Auto-filter row  Clear filter Row merging | Insert in Word document o, Print/export Bg C

Impact Exposure time (h/year) Daose rate (5v/h) Annual dose (Sv/year)

3 ERemnve source and characterize 2, 20E-005

To calculate annual activity the exposure time associated with waste management activity
“Remove source and characterize” have to be specified. According to the table of activities it
is 25 hours/year. It is possible to enter it directly in the table “Dose from external radiation...”
but the other possibility is to define all the exposure times associated with all activities with
wizard.

Right-click on the “Impacts” node
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- \"“"\-\L ASDESSTIENILWS W Nannal wpesr auan
b EL Common endpoints
- mlmpacts
~ M Preparation for introduction into cell
[E Futernal evnosire dnss rate for each waste o

and select the command “Wizard — specify/modify exposure time and dose rate for impacts”.
Click “Next” on the first page of the wizard.

The table on the next page will look like:

al! Review/modify dose rate and exposure time - (=] X

Enier exposure time or press buiton °._." in dose rate cell to assign/modify dose rate

Impact Impact’s properties Impact is linked to Endpoint Assessment case Waste component (if rel... Dose rate (Sv/h) Exposure time (h/y) Dose (Sv/y)
» Preparation for introduc... Inside External dose rate  Preparation for introduc... Dose to worker Assesment case 1 Working shield for high a.

Preparation for introduc... Inside External dose rate  Preparation for introduc... Dose to worker Assesment case 1 Working shield for high a...

Lift original source shield, . Inside Extemnal dose rate  Lift original source shisld... Dose to worker Assesment case 1 Working shield for high a...

Lift original source shield... Inside External dose rate | Lift original source shield... Dose to worker Assesment case 1 Working shield for high a...

Remove source and cha... Inside Extemnal dose rate  Remove source and cha... Dose to worker Assesment case 1 2.20E-005

Encapsulation and testin,.. Inside Extemnal dose rate | Encapsulation and testin... Dose to worker Assesment case 1 4.106-005

Transfer encapsulated H... Inside External dose rate | Transfer encapsulated H... Dose to worker Assesment case 1 Capsule large with IRR-Cs

Transfer encapsulated H.., Inside External dose rate  Transfer encapsulated H... Dose to worker Assesment case 1 Capsule large with RT-Co

Remove Long Term Stor...  Inside External dose rate | Remove Long Term Stor.... Dose to worker Assesment case 1 Long term storage shield...

Remove Long Term Stor..,  Inside Extemal dose rate  Remove Long Term Stor...  Dose to worker Assesment case 1 Long term storage shield...

Enter in the column “Exposure time (h/y)” the exposure time associated with each activity
according to the Table 10.1%3,

! Review/modify dose rate and exposure time - x®

Enter exposure time or press button *._* in dose rate cell to assign/modify dose rate

Impact Impact's properties Impact is linked to Endpoint Assessment case Waste component (ifrel... Dose rate (Svh) Exposure time (hfy) Dose (Sviy)
Preparation for introduc... Inside External dose rate  Preparation for introduc... Dose to worker Assesment case 1 Working shield for high a... 20
Preparation for introduc... Inside External dose rate  Preparation for introduc... Dose to worker Assesment case 1 Working shield for high a... 2
Lift original source shield... Inside External dose rate  Lift original source shield... Dose to worker Assesment case 1 Working shield for high a. 10
Lift original source shield... Inside External dose rate  Lift original source shield... Dose to worker Assesment case 1 Working shield for high a... 10
Remove source and cha... Inside External dose rate  Remove source and cha... Dose to worker Assesment case 1 2.20E-005 5 5.50E-004
Encapsulation and testin... Inside External dose rate  Encapsulation and testin... Dose to worker Assesment case 1 4,10E-005 30 1.238-003
Transfer encapsulated H... Inside External dose rate  Transfer encapsulated H... Dose to worker Assesment case 1 Capsule large with IRR-Cs 5
Transfer encapsulated H... Inside External dose rate  Transfer encapsulated H... Dose to worker Assesment case 1 Capsule |arge with RT-Co 5
Remove Long Term Stor.... Inside External dose rate  Remove Long Term Stor... Dose to worker Assesment case 1 Long term storage shield... 10
1 RemoveLong Term Stor... Inside External dose rate  Remove Long Term Stor... Dose to warker Assesment case 1 Long term storage shield... f10] -

Click “Next” and then (on the next page), “Finish”

Double-click again on the table “Dose from external irradiation or/and inhalation...” for the
impact “Remove source and characterize”.

13 Note that while for simplicity Table 10.1 specifies one exposure time for each activity it is
possible to specify different exposure time for each waste component involved.
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- M FRemove source and characterize

External exposure
- E}:‘L Endpaints
- ﬂ Dose to worker
- Q_i Assessment cases
- Aszesment case 1
Dose from external irradiation orfand inhalation
v m  Fnrans latinn and teetinn nf Hinh &rtivity Srorees IHASY

Note that exposure time is now appeared in the table and the annual dose is calculated.

9! Dose from external irradiation or/and inhalation Safety assessments/Safety assessment/Assessments for normal operation/Impacts/Remove source and charact..  — [m] X

Locktable | Auto-filterrow Clearfilter Row merging | Insertin Word document e, Print/export

Impact Exposure time (h/year) Dose rate (Sv/h) Annual dose (Sv/year)
» ERETHUVE source and characterize , 25 2.20E-005 5.50E-004

Select and expand the impact “Preparation for introduction into cell” — the first of the impacts,
where it was selected to estimate dose rate for external exposure for each waste component
individually.

e

- ® EPreparatinn for introduction into cell

External exposure dose rate for each waste component

- G—i Endpaints
- E Dose to worker
- E‘{l Assessment cases

~ (3] Assesment case 1

Dose - external exposure for each waste
= rompaonent and inh. exposure

Double-click on the table “External exposure dose rate for each waste component”.

8 External exposure dose rate for each waste component Safety assessments/Safety assessment/Assessments for normal operation/Impacts/Preparation for intro.. — [m] X

i Referesh = Reset g Locktable | Auto-filter row Clearfilter Row merging | Insertin Word document o, Print/export

Select/unselect waste components  Run exposure model
Waste component Nudlide Activity (Bq) N Total acti... Distance (... Doserate... Calculaton |Screening... HQ
Working shield for high activity sources-IRR-Cs Cs-137 2.6E+13 10 2.6E+14

Working shield for high activity sources-RT-Co Co-60 7.4E+13 10 7.4E+14
Total

Note that by default the number of the waste components shown in the table is 10 (all waste
components).

Change this number to 1 (assuming that it is only one waste component at the time).

Specify the distance to the source (200 cm)
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* B0 Refereshtable « Resettable gy Lock table | Row merging  Auto-filter row  Clear filter ‘gl Print e, Print preview/export Export to Word

© Select/unselect waste components  Run exposure model #

Selected Waste component  Nudide Activity (Bq) N Total activity (Bq) Distance (cm) Do! Calculation »t
» ¥ Working shield for... Cs-137 2.6E+13 1 2.6E+13 200
V] Working shield for... Co-60 7.4E+13 1 7.4E+13 200
¥ Total

In the next tutorial the dose rates for waste components enumerated in this table be calculated
using the SAFCALC tool and SAFRAN exposure models (see Annex Il to the IAEA
SADRWMS Methodology document).
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Tutorial 11. Dose rate estimation for normal operation with
SAFRAN exposure models

If necessary - open the project created for Tutorial 10 and double click on the table “External
exposure dose rate” of the normal operation impact “Preparation for introduction into cell”

e

- ® EPreparatinn for introduction into cell

External exposure dose rate for each waste component
- Eﬁ Endpoints
- ﬁ Dose to worker
- Eﬁ_ Assessment cases

~ (3] Assesment case 1

Dose - external exposure for each waste
= rompaonent and inh. exposure

Click in the cell “Dose rate (Sv/h)” of the first row (Cs-137 source)

=

* B Refereshtable * Resettable gy Lock table ‘Rnwmerngg Auto-filter row  Clear filter ‘elprint | 3 Print preview/export  Export to Word

T
i Select/unselect waste components  Run exposure model

Selected Waste component  Nudide Activity (Bq) N Total activity (Bq) Distance (cm) Dose rate (Sv/h) | Calculation
’ [~ Working shield for... Cs-137 26E+13 1 2.6E+13 200
i Working shield for... Co-60 7.4E+13 1 7.4E+13 200
i) Total

Click on the “Run exposure model” located on the toolbar or double-click on the “...” button
appearing in the right part of the cell.

The model selection window will appear
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Available models

Paint source concrete shield
Point source Jead shield

Point source. water shield
Point source without shielding
Cube concrete shield

|_| Drum radial concrete shield

[_] Drum radial Jead shield
] Drum radial.water shield

["] Drum radial,without shielding

i

Cube lead shield

Cube water shield

Cube without shielding
Disc.concrete shield

Disc Jead shield
Disc.water shield

Disc without shielding
Drum axial concrete shield
Drum axial lead shield
Drum axial water shield
Drum axial without shielding

~  OOOOOC OO0 OO0

Select “Point source, lead shield”

Available models

[ | Point source concrete shield [ | Dn
Point source lead shield []Dn
[ 1 Point source water shield []Dn
[ ] Poirt source without shielding [ | Dn
[ ] Cube concrete shield

[T Cube lead shield

Click OK

The dialog allowing you to change the name and description of the calculation will appear:

Description

Poirt_Lead waste component: Working shield for high activity sources-IRR-Cs

Click OK

The SafCalc2 window will appear
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i Basic settings Simulation
) Start time P
Vs g
& s | information
— End time
S o
< 100.0 Years
s Y
¢ Type of simulation
& Simulation Settings... .
o ) Best estimate
% Probabilistic Settings... O
© Return to SAFRAN () Probabilistic
@ Help Contents . .
P () Simulation table
R m Number of simulations
1000
Errors
& Source Object Description
SAFRAN calculaticn toel
Hiknes IRSHINDA__ |AE A BB Facilia
Maximize it and select the “Parameters” tab
o — or— .. o e -
= istance activity
H ;:’:::"‘"“‘ Sub-system '.';:“ Category
g e e Descripton
S wonil m slabThicknes
E oo S
O et ]
Data
Radionuclides Value Min Max PDF Unit Comment =
Default 0080 Ba ~
Cs-137 26E13 B
| name.
Category
- All categories - ~
Sub-system -
- Al sub-systems - ~  Editor Toggle

There is a list of parameters including “activity”, “distance”, “height” and “slabThicknes”.
Rev. 2020-12-29
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Below is the corresponding picture from the Annex 3 of SADRWMS Methodology Guide

2 Dose rates for different geometries

2.1 Point source

A

v

Note that “activity” and “distance” are already initialized with the values from the safety
assessment table:

Name

distance activity
exposureTime
height Sub-system
iZA -
MatNo Description
slabThicknes
Data
Radionuclides Value Min
Default 0.0E0
Cs-137 2.6E13

Left 0 for “height” and specify 5 (5 cm) for “slabThicknes” and press Enter.
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height ‘
iZA
MatNo Description
ﬁ slabThicknes Thicknes of shielding between :
Data
Value
5.0E0

Click on the “Simulation” tab:

W rdldilgus s
") Result tables

" simulation

# Simulation Settings...
“ Probabilistic Settings...
@ Return to SAFRAN

@ Help Contents

V|

— olF

E

Report

(
(
N
:

Click on the “Simulation” button located in the upper part of the window:

Context

Model

Result tables

Simulation

Simulation Settings...

| g T ) ) [ o I I,

Basic settings

Start time

0.0 Years
End time

100.0 Years
Type of simulation

(@) Best estimate

Wait until simulation will be finished
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Information
End time 5:38:29 AM Simulation started
Years 5:38:29 AM Generating parameter values...

nulator 5:38:29 AM Done. [0 ms]
# Simulation Settings... 5:38:29 AM Pre-processing...
% Probabilistic Settings... @Best estimete 5.38:30 AM Done. [1.85]
® Return to SAFRAN | Probabilistic 5:38:30 AM Simulation finished. Total time 2.1s
Help Contents () Simulation table
o ren Y| e of sirrlations

1000

Results Tables

% - Quick View  Dose rate[¥/
[=]
* slabMatena Nuclide doseRate

Cs-137 1.88E-3

Select “Result tables” tab — here ‘ou can see the result of the calculations

T Time Table
" Index Table

' Statistics Table
T Raw Data Table
& Correlation Table
1 View in Excel...

2 Clone

@ Help Contents

P simulaton

[ Report ey

Cllck on the button “Return to SAFRAN” located on the “Simulation” tab

100.C

b Simulation J Type afe
# Simulation Settings...

B

% Probabilistic Settings... @ |

© Return to SAFRAN (Pt

@ Help Contents Osi

(] reper ____o|mm.

1000

Note that result was transferred into the assessment table:

chpboard

Distance (cm) Dose rate (Sv/h) Calculation
200 1.88E-003 Point_Lead waste compa. ..
200
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Do the similar calculations (with the same parameters) for the Co-60 source, but input 10 cm

as thickness of the shield:

SafCalc2 - Point_Lead_4_1_1* = =
B o Paramete: Informa Brief | [ Ful
- BFﬁViW Name Symbol Full name
distance slabThicknes
J ::?;;:'mﬂm Sub-system Unit Category
I izA — em
MatNo Description
slabThicknes Thicknes of shielding between source and target
)
B o
i o]
Data
Value Min Max PDF Unit Comment (]
10E1 | | cm
{ Name
N

The final assessment table will looks like:

Clear filter | #8i Print [, Print preview/export Export to Word  Copy to clipboard

"] Working shield for hich activ... Cs-137 266413

‘Working shield for high activ... Co-60 7.9E+13 1

Total
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Total activity (Bq) Distance (cm) Dose rate (Sv/h)

26E+13 200 1.88E-003

7.E+13 200 2.426-002
2.61E-002

Calculation
Point_Lead waste compo...
Point_Lead waste compa...
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Tutorial 12. Advanced analysis of safety assessment

results. Discussion object. Modified/new safety elements.

Open the table “Comparison of the doses inside” located in the “Analysis” folder

1], Lommaon endpaints
k [?{1 Scenarios and impacts
- m Analysis
- [?{1 Mormal operation
Comparison of hazards inside
Comparison of hazards outside

Comparison of doses inside

Comparison of doses outside
[?{1 Discussions
¥ [?{1 Acddental situation
E’[‘[ Modifications

85! Comparison of doses inside Safety assessments/Safety assessment/Analysis/Normal operation

“ B Referesh  Reset gy Locktable | Auto-filterrow Clearfilter Row merging | Insert in Word document

O
 Show as chart

Impact Endpoint Assessment case Dose (Sv/year)
» iPreparation for_introduction |nto Dose to worker +)Assesment case 1 5.22E-001

Lift original source shield into cell... Dose to worker +)Assesment case 1

Remove source and characterize Dose to worker +)Assesment case 1 5.50E-004

Encapsulation and testing of Hig... Dose to worker +)Assesment case 1 1.23-003

Transfer encapsulated HAS into ... Dose to worker +)Assesment case 1

Remove Long Term Storage Shie... Dose to worker +)Assesment case 1

Total Dose to worker 5.24E-001

o, Print/export B

Criterion
Worker
Worker
Worker
Worker
Worker
Worker
Worker

Limit (Sv/fy)
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002

Note that dose for the operation “Preparation for the introduction into the cell” is over the

limit

Click on the “Discussion” cell. The “Discussions” dialog will appear.
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' Discussions - O X

Edit discussion

Add already existing Remove discussion

Add new discussion : )
discussion from row

Click “Add new discussion”

Enter name “Dose for Preparation for introduction into the cell” and description of the
discussion.

- Edit discussion — 0 X
0K
Mame ose for Preparation for introduction into the cell
L Cancel
Description Dose for this activity is over the limit. It is not

possible to increase the shield, so the working
time have to be limited |

Show links of

) ) Add new link..
discussion...

Click Ok button.

Close the “Discussions” dialog.

The discussion’s name will appear in the analysis table:
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Je. Print/export Bg Copy

Criterion Limit (S v} Discussions Modifications
Warker 2.00E-002 EDDSE for Preparation for

Worker 2.00E-002

Worker 2.00E-002

Worker 2.00E-002

Worker 2.00E-002

Worker 2.00E-002

Worker 2,00E-002

Close the analysis table.

Note that discussion appears also in the folder “Discussions”
Y

ST 1 ] P

k [?{1 Scenarios and impacts
- @j Analysis
- [?{1 Mormal operation
Comparison of hazards inside
Comparison of hazards outside
Comparizon of doses inside
Comparison of doses outside
* [?{1 Discussions
|Z] Dose for “Preparation for introduction into the cell”

N i = S (PR

Now you need to make additional assessments to estimate maximum allowed working time

Right-click on the “Assessment cases” for the activity “Preparation for introduction into cell”
- [?{1 Impacts
+ M Preparation for intreduction into cell
b External exposure dose rate for each waste component
External exposure and exposure via inhalation
- Gﬁ_ Endpoints
- ﬂ Dose to worker
- @ﬁ_ﬁs&a@smnt cases
- Assesment case 1
Dose - external exposure for each waste component and inh. exposure

v m | if Aridimsl caores chiald inks msll and Aseca sall

Select “Add assessment” case
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Name

| Assessment case

Description

Give for the case the name “Shorter time” and description “Shorter annual working time per
worker for this operation”

MName

Shorter time|

Description

Shorter annual working time per worker for this operation

Double-click on the table “Dose — external exposure ...” for this assessment case

- H LOSE TO Warker
- Eﬁ Assessment cases
~ (3] Assesment case 1
Dose - external exposure for each waste component and inh. exposure
+ (3] Shorter time
[Z]: Dose - external exposure for each waste component and inh.
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: B Refereshtable * Resettable g3 Lock table |F!_|:|w merging Auto-filter row  Clear filter |

Waste component Inhalation dose r... |External dose rat... Exposure time (h/... Dose (Sv/jyear)

b iWorking shield for hi... 0 1.88E-003 20 3.76E-002
Working shield for hi... 0 2.42E-002 20 4.85E-001
Total 5.22E-001

Try different combination of exposure time. Finally put 4 and 0.5 as exposure times for Cs
and Co sources respective

. B Refereshtable * Resettable f3 Locktable | Row merging  Auto-filter row  Clear filter |

Waste component Inhalation dose r... Ewternal dose rat... Exposure time (hf... Dose (Swfyear) -
Working shield for hi... 0 1.88E-003 4 J.52E-003

» Working shield for hi... 0 2.42E-002 5.00E-001  1,21E-002
Total 1.96E-002

Click on the assessment case node
- E Assesment case 1

Dose - external expaosure for each waste component and inh. exposure

Dose - external expaosure for each waste component and inh. exposure
ft original source shield into cell and dose cell

Select the properties of this assessment case and set “yes” for the “Use in cumulative results”
parameter:

Path Safety aszeszsme
Situation Mormal operatio
4 Case
Show in analysis tables Yes
Uze in cumulative results Yes
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SAFRAN will warn you that now the results of this assessment case will be used for the

calculation of the total dose to worker.

Observe now the comparison table in the Analysis section:

Assessment case 7 Dose (Sv/year) Limit (Sv/y)

» |F:|' 1 Dose to worker Assesment case 1 5.226-001 Worker 2.00E-002
Preparation for_introduction into... Dose to worker Shorter time(+] 1.96E-002 Worker 2.00E-002
Lift original source shield into cell... Dose to worker Assesment case 1(+] Worker 2.00E-002
Remove source and characterize  Dose to worker Assesment case 1(+] 5.50E-004 Worker 2.00E-002
Encapsulation and testing of Hig... Dose to worker Assesment case 1(+ Worker 2.00E-002
Transfer er d HAS into ... Dose to worker Assesment case 1(+] Worker 2.00E-002
Remove Long Term Storage Shie... Dose to worker Assesment case 1(+) Worker 2.00E-002
Total Dose to worker 2.02E-002 Worker 2.00E-002

Discussions
Dose for this activity is over

While dose for the “Preparation ....” operation is now under the limit, the total dose is still a

bit higher than the limit.

We will try to decrease more the time of “Preparation” operation:

b :Working shield for hi... {0 1.88E-003 2
Working shield for hi... 0 2.42E-002 5.00E-001
Total

Now the Analysis table looks like:

Waste component Inhalation doser... External dose rat... Exposure time (h/...

Dose (Sv/fyear)

3.76E-003
1.21E-002
1.59E-002

B Refereshtable * Resettable gw Locktable | Row merging Auto-filter row ' Clearfilter |#iPrint Jo, Print preview/export Exportto Word Copy to clipboard

© Show as chart

Impact Endpoint Assessment case Dose (Sv/year) Criterion
3 éPre@raton for_introduction |nto Dose to worker Assesment case 1 5.22E-001 Worker
Preparation for_introduction into... Dose to worker Shorter time(+] 1.59E-002 Worker
Lift original source shield into cell... Dose to worker Assesment case 1(+) Worker
Remove source and characterize  Dose to worker Assesment case 1(+) 5.50E-004 Worker
Encapsulation and testing of Hig... Dose to worker Assesment case 1(+) Worker
Transfer encapsulated HAS into ... Dose to worker Assesment case 1(+) Worker
Remove Long Term Storage Shie... Dose to worker Assesment case 1(+) Worker
Total Dose to worker 1.64E-002 Worker

Limit (Sv/y)
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002
2.00E-002

Discussions

Dose for this adl

Click on the column “Discussions” for the second row of the table (with the results of new

assessment)
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The “Discussions dialog will appear”. Click on the button “Add already existing discussion”

Add already existing
discussion

=]
a5

B
Type MName Path
L
b =] Discussion Dose for "Preparation for introduction into the cell” Safety assessment

I Tree wiew (to add new objs. | | List view

ks g

Select obyject of the iype Discussion using [ st view or Tree view and click "Link selected obyect” bution. If necessary you can add ne
or modily objects” propertfres using Tree view.

Select row “Dose for “Preparation into the cell” and click “Link”.

Close the “Discussions” dialog. The link to discussion will be added to the analysis table.

sl Comparison of doses inside Safety assessments/Safety assessment/Analysis/Normal operation
"B Referssh © Reset f Locktable | Auto-fifter row  Clear filter Row merging | Insert in Word document [, Print/export B Copy

Endpoint Assessment case Dose (Sujyear) Criterion Limit (Sv/y) Discussions Modsfications
Preparation for introduction into... Dose to worker Assesment cage 1 5.226-001 Worker 2.008-002 Dose for Preparation for
» Preparation for_introduction into... Dese to worker {+)shorter tme 1.596-002 Worker 2.006-002 Dose for Preparation for
Lift original source shield into cell... Dose to worker +)Assesment case 1 Worker 2.00E-002

Close the analysis table.

Now you will create the new safety element for the waste management activity “Preperation
for introduction into cell” based on the results of analysis.

Select the waste management activity “Preparation ...” in the system description
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- )
- [fl Waste management activities and processes
[ull| Overview of WM activities and processes
,gg Management of the High Activity Sources in the Mobile Hotcell
@ Preparation for introduction into cell
@ Lift original source shield into cell and dose cell
b @ Remove source and characterize
b @ Encapsulation and testing of High Activity Sources (HAS)
@ Transfer encapsulated HAS into the drawer to the Long Term Storage Shie
@ Remove Long Term Storage Shield (LT55) to Storage facility

=

Right-click on it and select “Add limit and condition”
Put the description:

85! Rename or change description — O X

Mame

Limit and condition

Description

The annual working time for preparation of Cs-137 sources for one workcer cant be more than 2
hours and for Co-60 sources more than 30 min |

Cancel

Click OK
The “Limit and condition” object will be added to the waste management activity.

Navigate to the discussion we created earlier
[¥] Analysis
- E‘L Mormal operation
Comparison of hazards inside
Comparizon of hazards outside

Comparizon of doses inside
Comparison of doses outside
- E‘L Discussions
|ZJ: Dose for "Preparation for introduction into the cell”
v 5| Acddental situation
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Right-click on it and select “Link to objects”

Link the discussion with the “Limit and condition” object.

Type Mame Path

T

3 ﬁ Limit and condition Limit and condition System description/Fa
Safety function Filtration System description/Fa

7 . a
jew [to add new objs. | | List view 55

The context-dependent diagram for this discussion is:

‘ Context-dependent diagram l Links diagram

it Preparation for

introduction into the cell

Limit and condition

In this tutorial we performed the analysis of the assessment for normal operation and derived
new safety element. For simplicity of tutorial this was done using discussions. The more
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appropriate way is to use modifications and alternative configurations. See SAFRAN on-line
User Guide for details.
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Tutorial 13. Database — advanced topics

Advanced exercise.

Adding user-defined values to database by copying of the rows

Column “Data source” identifies whether row contains data from database distributed with
SAFRAN or user-defined value. It is not possible to change the value marked as “SAFRAN
DB”. Try to change it for Ac-228. You will be able to change value in the “Value” cell, but
when leaving the cell, you will get the error message asking you to make a copy of the row
before making changes.

85" Screening release rate (Bq/y) to the atmosphere for normal operation conditions ==

: Show undefined Make copy of selected rows Export to Excel Import from Excel  Update with new nuclides #8 Print I, Print preview/export B Insert in Word

Parameter nuclide Value{Bqfy) Data source Default Reference Comment
7 [=]
I8 ScreeningReleaseRate Ac-228 6.71E+ SAFRAN DB
ScreeningReleaseRate Ag-110m 5.01E+006 SAFRAN DB
u ScreeningReleaseRate Am-241 3.99E+005 SAFRAN DB
B ScreeningReleaseRate As-76 4.57E+009 SAFRAN DB
u ScreeningReleaseRate At-211 1.75E+008 SAFRAN DB
B ScreeningReleaseRate Au-198 2.63E+009 SAFRAN DB
u ScreeningReleaseRate Bi-206 1.66E+008 SAFRAN DB
B ScreeningReleaseRate Bi-210 1.97E+008 SAFRAN DB
: ScreeningReleaseRate Bi-212 5.95E+008 | 52 ‘
ScreeningReleaseRate  Br-82 8.53E+008 = —
B ScreeningReleaseRate  C-14 7.81E+009
B ScreeningReleaseRate Cd-109 1.13E+008
Il ScreeningReleaseRate Ce-141 5. 64E+008 You can't change values provided with SAFRAN. Make a copy of the row
B ScreeningReleaseRate Ce-144 3.39E+007 and mark it as default
B ScreeningReleaseRate  Cm-242 3.47E+006
B ScreeningReleaseRate Cm-244 6.44E+005
B ScreeningReleaseRate  Co-58 4.71E+007
B ScreeningReleaseRate Co-60 7.70E+005
B ScreeningReleaseRate  Cr-31 3.39E+009 L =
B ScreeningReleaseRate Cs-134 3.22E+006 SAFRAN DB
B ScreeningReleaseRate Cs-135 3.85E+008 SAFRAN DB
B ScreeningReleaseRate Cs-136 1.13E+008 SAFRAN DB
B ScreeningReleaseRate Cs-137 1.97E+006 SAFRAN DB
: ScreeningReleaseRate Cu-64 2.63E+010 SAFRAN DB
craani | s Fu-154 Q RAE+005 AFRAN DA [

Now we will add the user-defined value for Cs-137. To easy find corresponding row in the
table — write Cs-137 in the column “nuclide” of the first — filter row of the table.

a-' Screening release rate (Bg/y) to the atmosphere for normal operation conditions

¢ Show undefined "Make copy of selected rows Export to Excel Import from Excel Update with new nuclides "= Print B, Print

Parameter nuclide Value(Bag/y) Data source Default
7 iCs-137] [x]
J ScreeningReleaseRate Cs-137 1.97E+006 SAFRAN DB

Click somewhere in the row to select it.
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FQ Screening release rate (Bg/y) to the atmosphere for normal operation conditions

Parameter nuclide Value(Bq/y) Data source Default Reference Comment
v Cs-137 O] ‘

ﬂ ScreeningReleaseRate 1.97E+006 SAFRAN DB

Click button "Make copy of the selected rows” located on the toolbar.

1 Make copy of selected rows Ex
nuclide

New row for Cs-137 will be added to the table. Note that this row has “user” in the “Data
source” column and therefore it is possible to change the value in this row.

ol Screening release rate (Bq/y) to the atmosphere for normal operation conditions

! Show undefined Make copy of selected rows Export to Excel Import from Excel Update with new nuclides "= Print . Print previe

Parameter nuclide Value(Bg/y) Data source Default
Cs-137

ScreeningReleaseRate 1.97E+006 SAFRAN DB
. ScreeningReleaseRate Cs-137 1.97E+006 user ]

Change the value for this row to 1.5E+06.

o7

EcreeningReleaseRate Cs-137 1.97E+006 SAFRAN DB

ScreeningReleaseRate §1.5[]E+UUG|

Finally, mark this row as “Default”.

Value(Bg/y) | Data source | Default | Re
(=]

1.97E+006 SAFRAN DB [l

u

Note that next time when you will open relevant hazard screening table, SAFRAN will
change the value for screening release to this new value. To avoid this in already finalized
assessments, you need to use possibility to “lock™ assessment table or assessment provided by
SAFRAN.

Remove the Cs-137 from the filter row. Now you again see the entire table. New row is
located at the end of the table.

Note that it is possible to select and copy several rows simultaneously.

End of advanced exercise
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Advanced exercise. Adding user-defined values to database by
importing data from Excel

For adding user-defined values for large amount of nuclides or for importing values calculated
by external models (including models distributed with SAFRAN), import from Excel can be
convenient.

Click button “Export to Excel” located on the toolbar of the table.

atmosphere for normal operation condii

>cted rows Exportto Excel Import fron

| Value(Bg/y)

| 9.86E+007
The dialog box “Export to Excel” will appear:

@ Newfile

Create worksheetwith name ScreeningReleaseRate

Click OK.

Data from the table will be exported to new Excel file, worksheet “ScreeningReleaseRate”.
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Home Insert Page Layout Formulas

| & cut Calibri S11 - A
B3 Copy -
Paste u - | My .
- # Format Painter =
Clipboard = Font
Al - #= | nuclide
A B C D

1 |nuclide |Screeningf Reference Comment
2 Ac-228 6,71E+08
3 Ag-110m 5010000
4 |Am-241 399000
5 As-76 4,57E+09
6 At-211 1,75E+08
7 |Au-198 2,63E+09
8 |Bi-206 1,66E+08
g9 |Bi-210 1,97E+08
10 Bi-212 5,95E+08
11 |Br-82 8,53E+08
12 |C-14 7,81E+09
13 Cd-109 1,13E+08
14 |Ce-141 5,64E+08
15 |Ce-144 33900000
16 |Cm-242 3470000
17 |Cm-244 644000
18 |Co-58 47100000

Change the values for first 3 nuclides.

[T Tnuchde SCreeningRe ReTerency
2 Ac-228 681000000
3 Ag-110m 5110000
4 Am-241 409000
5 As-76 4,57E+09

Save the Excel file as Test.xlIs or Test.xlIsx file (both Excel 97-2003 and Excel 2007-2010
formats are allowed).

Close Excel file.

Click on the button “Import from Excel” located on the table’s toolbar.
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el Import from Excel Updat

Data source

The “Import from MS Excel” dialog box will appear.

|

File

C:\Users\Dmitry\Desktop\ Testxlsx
Worksheet |l el Erate -

Click OK.

When import will be finished, you will get the message telling that 3 rows were added to the
table. (On import SAFRAN checks whether the value provided in Excel file for given nuclide
is different from the value already present in database and import only modified rows).

Scroll to the end of the table.

You will find 3 new rows with the values you specified in the Excel file.

%ScraeningReleaseRate Ac-228 6.81E+008 user \\

ScreeningReleaseRate Ag-110m 5.11E+006 user

ScreenngeleaEeRate Am-241 4.09E+005 user E
i

Note that rows were already marked as default.

Close the database table and database window.

End of advanced exercise
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Tutorial 14. Reuse library objects

Advanced exercise

Intension of the library is to keep the set of “standard” facilities, processes, waste
management activities, scenarios and even entire assessments. Users then can easy retrieve
them in the projects and modify properties if necessary.

Saving objects to the library*

Right-click on the “Storage facility” and select “Save to library”.

| =7, Tutorial

El-[-ﬁ'] System description
[1 Site features

: Safety elements
] Facilities

Elﬂ} Processing facility

|| Débstorage fadity”

i =5 waste components Cut

7] Waste streams X Delete

| E{# Regulatory frameworks Rename
57 Safety assessments Reorder
Print/Export

Save to library

Right-click on the accidental scenarios “Fire in the storage facility” and select “Save to
library”.

14 This step will be normally performed only by creators of the library. Here it is included in order to have some
content in the library.
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[ Safety assessments

B@ Safety assessment 1

EI[EL Furposes

- B Scope
- B Approach
Bfﬁ Assessments for normal operation
Eltﬁ_ Assessments for accidents
Efi Types of postulated initiating events (PIE types)
Efi Commeon endpoints
E|E§1 Scenarios and impacts

Efi Postulated Initiating Events (PIEs)
Btfi Scenarios
¢ i m Fire in the storage facity
: @ Drop of the drum in the Drum
E5 Impacts Create impact and link it with this scenario

:!j Release to air (inside) in the D)

;-'-'“ Link PIE type ...........

: :!j Release to air (outside) from s <2 Copy

i :!j Increased external exposure Cut

| 3] Analysis X Delete

i -] Modifications Rename

J -{# Conclusions Reorder
Print/Export

Save to library
Jouble-click on tree node for default action; right-creerorerm

Select from the main menu, Tools/Library/Preview library.

A

\Dmitny\Documents\SAFRANBETA\Tutorialb.safx

Window Help
Database

Library »

Preview library
Advanced calculations Manage library

Safety requirements
Document project with MS Word add-in~ »
Import/Export »

Name

B& Storag
G Me Options G
GL Waste management activities and processes

GL Waste components

Eﬁ Safety elements

Eﬁ Rooms

A

The “Library” window will appear®®.

15 In this tutorial the library distributed with SAFRAN was initially empty. If library already contains some
objects they will be shown.
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a2l Library . — |
MName Type Description
Scenario
# Fire in storage facilty | Scenario
Facility
I ﬂ} Storage facility Facility

Note that “Storage facility” and scenario “Fire in the storage facility” are saved in the library.

Close the library window and close project.
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Reusing of the library objects

Create new SAFRAN project TestL.

Expand folder Facilities and select command “Add from library”.

Object explorer (tree view)

TEE T Be L & °Y  Show description

Name

| |7, TestL

EIEEﬂ System description
Eﬁ Site features
Eﬁ Safety elements

— [ELWasteman #  Add Facility e

(05| Waste com| b Add User-defined folder

| Eﬁ Waste stre Reorder
| ~{#] Regulatory fra :
-[f] Safety assessn Print/Export

Add from library

The window “Library” will appear. Select “Storage facility” and click button “Select”:

— Select
Name Type Description —
Scenario
B Fire in storage facility Scenario
Facility
Faciy
The libarry object “Storage facility” will be added to the “Facilities”.
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Expand node “Storage facility”.

=% Storage facility
EI-['.?.'TI_ Measured or estimated data
EI-['.?.'TI_ Waste management activities and processes
(1] Waste components
(17 Safety elements
=5 Rooms
El-ﬂ}] Drum storage room
EI-['.?.'TI_ Measured or estimated data
: Waste management activities and processes
- ull| Overview of WM activities
. [ Storage
5 Waste components
Safety elements
[ Areas

Observe that it already contains “Storage room” and waste management activity “Storage”.

Add safety assessment to your project.

Expand for new safety assessment the folder “Assessment for accidents/Scenarios and

impacts/Scenarios” and select “Add from library” command.

@ Regulatory framewaorks
= safety assessments
El-@ Safety assessment 1

-] Purposes

- ® Scope
- @ Approach

15| Assessments for normal operation

-5 Assessments for accidents

El-r"f]_ Types of postulated initiating events (PIE types)
; 'L Common endpoints

Add Scenario

S Analysis [ Add User-defined folder
-, Modifications
-}, Conclusions

Reorder
Print/Export
Add from library

In the window “Library” which will appear, select scenario “Fire in storage facility”.
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&0 Library . - T
-
Select
Name Type Description _
Scenario
Facility
&} Storage facility Facility

After adding scenario from library — observe changes in project:

Eltﬁ, Types of postulated initiating events (PIE types)
Bf:i External natural
.3 Lightning (effect on facility)
t'j_ External human induced
[EL Internal
-[ Common endpoints
EI-Q"L Scenarios and impacts
Elt']_ Postulated Initiating Events (FIES)
@F{, ILightning (effect on facility)
E[EL Scenarios
‘- m Fire in the storage facity
Elt'i Impacts
El:ﬂ IRelease to air (inside) in the Drum storage room
Release to air, inside
Eltl Endpoints
Eﬂ Dose to worker, release inside
Elt'i Assessment cases
(&5 Assesment case 1
.[E] Dose (release to air, inside)
[-1[#] IRelease to air (outside) from storage facility

Eoms o L

Note that not only scenario, but also relevant PIE type, PIE and impacts with screening and
dose assessment were added.

Click on one of impacts — you see that library preserve its properties.
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ETZF ]
¥  General
Description
Name IRelease to air (inside) in the Drum storage room
Short name REL INS
Attachments
Path Safety assessments/Safety assesasment 1/Assessments for acd
Situation Accidental
¥ Impact
Affecting Inside
Radiological consequences Release of radionuclides to air
* Impact - quantitative or qualitative assessment
Quantitative/qualitative assessment Quantitative
Category of impact (for qualitative assessments)
H Impact - relevance
Relevance Relevant
Relevance - justification (if not relevant)
¥ Bounded by another impact

Same is for PIE — the probability was kept.

General
Description
Name ILightning (effect on facility)
Short name
Attachments
Path Safety assessments/Safety assessment 1/Assessmenty
Situation Accidental
PIE
Probability - given as numerical/qualitative Qualitative
Probability - time frames % during the life time of facility
Probability - value (numerical)
Probability - value (qualitative) Low
PIE - relevance
Relevance Relevant
Relevance - justification (if not relevant)

In the same time, observe that screening and dose assessment tables for impacts are so far
empty — the information about waste components need to be provided and impacts need to be
linked to the relevant facility/room/area or activity.

SAVING THE FILE:

Save the project.

End of advanced exercise
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Tutorial 15. Complex waste streams. Check for clearance.
Advanced exercise

The waste stream which was created in Tutorial 4 was intentionally made very simple. In the
current tutorial, this waste stream will be extended by including additional branch describing
the fate of non-compactable components appeared after sorting. For non-compactable
components, check for clearance will be performed and then the waste which can’t be cleared
will be packaged and stored in the Drum storage room of the Storage facility.

Open Tutorial.safx project created during the performing Tutorial 5. Such file is available as
Tutorials 1 — 7.safx at safran.facilia.se with menu Resources->Shared projects.

Define several outputs for the same waste management activity

Expand node for waste management activity “Sorting” which take place in the Sorting room
of the Processing facility.

- [ Fadilities
- ﬂ} Processing fadlity
» f‘]_ Measured or estimated data
b [‘I_ Waste management activities and processes
C [‘I_ Waste components
f‘]_ Physical elements
3 f‘]_ Safety elements
- f‘]_ Rooms
- ﬂ:, Sorting room
v (] Measured or estimated data
- f‘]_ Waste management activities and processes
Lul| Overview of WM activities and processes
r @ Sorting

v [F] waste components
Right-click on “Sorting” and select “Manage output(s)” command

The window for managemet of the outputs of waste management activcity will appear
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: E + - O s L i Zoom+ Zoom- Zoom toview
B--@ Sorting

@ <Name and type - same as input in waste stream:>

Soring

in putin
atr

Further screen-dumps in this tutorial are created with older version of SAFRAN in which
outputs was located directly in the object’s tree. In the newer versions you always need to call
window for the management of outputs to see the part of the tree relevant to outputs.

We will add new output to Sorting which will correspond to the non-compactable waste, but
before we will rename the current output to the “Compactable waste”.

Select output <Name and type — same as input in the stream>

In the Properties window (located under browser window) — change the value for property
“Name same as input” to “False”
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=4 Sorting
o @ Compactable waste

Fropertties  |inks

I
v  General
Name <MName and type - same as input in waste stream>
| Description Made fr. process diagr. as input to Compaction.
Short name
Attachments
Path System description/Facilities/Processing facility/Rooms/Seorting room/Waste manag
¥ Data
Type of waste component Not defined - same as input
v Other
Check for clearance info
Name same as input True
v User-defined properties True
1
2
a |

Change the property “Name” to “Compactable waste”.

Sorting

m Waste component: <Name and type - same as input in waste stream> (System description/Facilities/Processing facility/Rooms/Sorti...

E

4 General
Description Made fr. process diagr. as input to Compaction.
A compactable waste
Short name
Attachments

Note that name was changed in the diagram.
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: Zoom + Zoom - Zoom to view

Sarting

Click “Refresh” button located in toolbar to refresh also browser window:

B Sorting

A
EI--@ Sorting

- @ Compactable waste

Right-click on Sorting and select from the menu “Add output with type ‘same as input

299
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I Add output with type 'same as input’
Add cutput with type 'sources’

Add cutput with type 'solid waste'
Add output with type 'liquid waste'

4T  Link safety element

ﬁq Add Limit and condition

The new output will be added to Sorting:

B--@ Sorting
i @ Compactable waste
o @ <Mame and type - same as input in waste stream =

Select this output. With the same steps as listed above rename it to Non-compactable waste.

Finally the browser window should looks like:

i@ Compactable waste
i @ Mon-compactable waste

and diagram:
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T
i foom+ foom - Zoom toview

Close the window “Sorting”

Review the changes in the waste stream

Double-click on the WS1 node to open waste stream created in Tutorial 4.

Name

| =+ . Tutorial

EIE;'] System description
Eﬁ_ Site features

Eﬁ_ Safety elements
(5] Facilities

Eﬁ_ Waste management activities and proces
Eﬁ_ Waste components
EIEE’]_ Waste streams

] -G WS1

-] Regulatory frameworks

-[f Safetv assessments
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The stream was modified in comparison with Tutorial 4. Now it has two outputs from —
“Compactable waste” and “Non-compactable waste”.

Because a second output was added to the sorting activity, it is necessary to verify that
reduction factors for Sorting are correct (see Tutorial 4). Right-click on the “Sorting” in the
browser located in the left part of the window and select “Edit reduction factors” from the
menu.

ponnets data

B%w Rename
s

Edit reduction factors

|E| Add Waste component to merge
53 Copy
&

Propeties

Overview/print/export as table
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‘BH Changing factors

|' Waste component Volume Mass | Activity
» :[Sorting] - Compactable waste -... | 80 80 a0
[Sorting] - Mon-compactable wa... 20 20 20

You can see that reduction factors are still correct and correspond to the Table 4 of Tutorial 4.
Close the table.

Click on the node “Non-compactable waste” in the diagram window. The table with its
properties will appear. Note that the properties of the waste correspond to the properties of
incoming “Waste from producer” (see Tutorial 3) and reduction factors (20%).

The values calculated by SAFRAN for mass concentration will be used to perform “check for
clearance” later in this tutorial.

Close the table.

Add “check for clearance” activity to the waste stream

Right-click on the “Non-compactable waste” in the object’s browser and select from menu
“Add check for clearance”.

= W51
. Refresh diagram  Recalculate waste componnets data

=45 ws1
EI@ Waste from producer
B@ Sorting
E@ Compactable waste
- Compaction
EI@ Compactable waste
B@ Packaging
E@ Compactable waste
B@ Storage

g Compactable waste

Data

Rename

Add process

Add existing activity

Add new activity

Add check for clearance
5 Copy

Reorder

% Properties

Overview/print/export as table

A dialog box will appear:
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i Zoom + Zoom

B@ Waste from producer
ng Process 1

Compactable waste
Mon-compactable waste

@ Add new Check for clearance

MName

[Check for dearance]

Description

Leave the default name “Check for clearance” and click OK.

Note the changes in the browser and diagram— the new activity “Check for clearance” was
added with two outputs.
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[.— 4]

Sorting

Compaction
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First of the outputs starts branch for waste which can’t be cleared. This is shown by the colour
of the waste component but also in properties window:

Froperties Co-60 Cs-137
v Other

Check for clearance info Starts branch for waste which can't be cleared,
v User-defined properties

1

The second output starts the branch for waste which can be cleared.

Right-click on the first (red) output and select the name “Non-compactable, non-cleared”:

¥ Non -compactable waste

Name and description  Propetties  Links ~ Attachments  Specific properties

Name | Mon compactable, non-cleared| |

In the field above you can specify name in stream different from default name provided by activity definition. To retum to default name - clear the Na

Description

Apply

Click “Apply” button
Change the name for the second output to “Non-compactable, can be cleared”.

The diagram will appear with new names:
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=48 wis1
B@ Waste from producer
EI@ Sorting
B@ Compactable waste
B@ Compaction
B@ Compactable waste
B@ Packaging
B@ Compactable waste
E@ Storage
-y Compactable waste
B@ MNon-compactable waste
E@ Check for dearance

; Mon-compactable, non-cleared
- @ Mon-compactable, can be deared

Perform check for clearance

Right-click on the “Check for clearnce” in the browser window and select “Perform check for
clearance”.

(-6 Packaging

5@ Compactable naste
£ Storage

@ Compactable waste

@ Non-compactable waste
]

Perform check o
Reset check for cl

‘Add waste component with type 'same as input’
Add waste component with type 'sources’

Add waste compenent with type 'solid waste'
Add waste compenent with type liquid waste’

The following window will appear:
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\\\L/
\\.

L
@5 Check for clearance l
4 i i’ /
User's decision
~) Waste can be cleared
Q) Waste can'tbe clearsd

Activity concentration values (Bg/g)

Nuclide waste
component

J09EA006 [1.00E-001

Cs-137 8 59E+004 1.00E-001
Sum(Cllevel) | 3.18E+007 1

Criterion

The data in this window are based on the mass concentration data calculated by SAFRAN
which was previewed earlier in this tutorial.

SAFRAN suggested that waste can’t be cleared. Click OK to confirm this decision.

Note that branch corresponding to the waste which can be cleared was disabled in the
browser.

o e
@ Compactable waste

= @ Mon-compactable waste

= @ Chedk for dearance

i~ W MNon-compactable, non-cleared

Disabling branch means that the corresponding waste components will not be taken into
account during the safety assessment.

You may change the decision for check for clearance. Reset the results of the check for
clearance by clicking right mouse button on “Check for clearance” and selecting “Reset check
for clearance”.

Iy \LOMPaCTame WasTe
—@ Storage
@ Compactable waste
= @ Mon-compactable waste
= @ Check for dearan-s
i+ @ Mon-compa| Perform check for clearance

col Reset check for clearance
Add waste component with type 'same as input’
Add waste component with type 'sources’

Add waste component with type 'solid waste'

All waste components will be enabled again.
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\W'

Perform again check for clearance, but this time select “Waste can be cleared”.

User's decision
(@ Waste can be cleared
(") Waste can'tbe cleared
Activity concentration values (Bq/g)
Nuclide LIS Criterion
component
303E+006 | 100E-001
Cs-137 8.59E+004 1.00E-001
Sum(Cllevel) | 3.13E+007 1

Note that another branch of waste stream (corresponding for waste which can’t be cleared)
will be disabled.

I=I-{-#] Storage
iy Compactable waste
EI@ Mon-compactable waste

EI@ Chedk for dearance
a

e m Mon-compactable, can be deared

Reset check for clearance

Merge outputs of several activities in the same waste stream

To finalize modifications in the waste stream, it is necessary to indicate that the waste which
can’t be cleared will be packaged are stored in the same Drum storage room as already used in
stream (using activity Storage already existing in stream).

Right-click in the browser on the Packaging and select from menu “Add waste component to
merge’”:

B@ Compaction
B@ Compactable waste

g

B..

B 4 ‘ ‘

Packaging

Rename

Edit reduction factors

]--@ Non-compactable was E‘ Add Waste component to merge
B@ Check for dearand
: 43 Copy

Cut

The list of waste component which can be “sent” to Packaging and “merged” with already
existing input to this activity will be shown:
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|

2

Z

2 Type Short name Name Path

==l
o

'§ 3 @ \Waste compaonent Compactable waste System description/Waste streams/WS1/Waste from producer/Process 1/Sorting/Com)
= m \Waste component Mon compactable, non-deared Mon-compactable waste System description/Waste streams/ W51/ Waste from producer/Process 1/Sorting/MNon-
-
= B Waste component Mon-compactable, can be deared Mon-compactable waste System description/\Waste streams/WS 1/Waste from producer/Process 1/Sorting/Non-
)
ki
=

Select the row with “Non compactable, non-cleared” as shown in the picture above. Click
L‘Link77.

‘

Type Short name MName Path
T
b @ Waste component Compactable waste System description/Waste streams/WS1
B Waste component Mon-compactable, non-cleared Mon-compactable waste System description/\Waste streams/ W51

B Waste component MNon-compactable, can be deared MNon-compactable waste System description \Waste streams WS 1

I Tree view [to add new objs. | | List view

Note the changes in the browser window and diagram:

_-EI"@ Compaction
EI@ Compactable waste
EI@ Packaging
EI@ Compactable waste HNon-compactable, non-clear
EI@ Storage
E Compactable waste HNon-compactable, n

B@ Mon-compactable waste
E--@ Chedk for dearance
i @ MNon-compactable, non-deared
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Packaging

Chexk for clsarancs

e
v Compachable
sba+ hio -
compachabis,
non-claana

Shorags

compactabls,
non-Cleansd

compackabls,
can b cleanad

2 Zoom+ Zoom - Zoom toview
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=
L4

Fackaging

Close the waste stream window.

SAVING THE FILE:

Save the project.

End of advanced exercise
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Tutorial 16. Multiple waste streams. Merging of the streams.
Advanced exercise

Open project for Tutorial 15 (if closed) and save it as Tutorial 16.safx

Prepare second stream

Add new waste from producer “Waste1”

Mame v Ge
- 1, Tutorizl Mz
= %] System description De
(7] site features Sh

[ Physical elements »_"-‘*’fta

[} safety elements Patl

e v Dat;

b [._x_]_ Fadlities o

, [im Waste management activities /P

i and processes Fror

- [ waste components v Oth

Che

J Owverview of waste
componenents v Use
[l List of sources

Gl List of containers, packages,
capsules

- Incoming waste
. &} Producer of primary
waste
@ Waste from producer
o Waste 1 :
- L‘]_ Waste streams

L) I SR S N S S

Double-click on Waste 1 and provide data for this waste component:

SAFRAN 2 Tutorials Rev. 2020-12-29

201 of 219



1 E&' Show data for waste component

I E Waste 1

:E Addfremove nuclde  View Copyto chipboard WYS5IWYG export to Excel Data ~ Insert in Word document

: parameter nuclide e:ﬁ:{eg:'?:rgized} flizzgr: unit comment

¥ duration 5.00E+000 year

: annual volume of waste 1.00E+001 m3fy

gl k total volume of waste _ 5.00E+001 m3
annual mass of waste kady
total mass of waste kg
type of container
internal volume of container m3
mass of waste in one container kg
annual number of waste components per year
total number of waste components
wvolumetric concentration Co-60 1.26E+012 Bg/m3
wvolumetric concentration Cs-137 1.30E+010 Bg/m3
mass concentration Co-60 Ba,/kog
mass concentration Cs-137 Ba,/kog
activity of one waste component Co-60 Bq
activity of one waste component C=-137 Bq
total activity Co-60 6.30E+013 Bq
total activity Cs-137 6.50E+011 Bq

: annual activity Co-60 1.26E+013 Ba/y
annual activity Ce-137 1.30E+011 Ba/y

Add new waste stream WS2:

J List of containers, packages,
capsules

- Incoming waste

- ﬂ'} Producer of primary
waste

@ Waste from producer
oy Waste 1
- Eﬁ_ Waste streams
o ws1
Tkl W52
¢ [ Regulatory frameworks

Double-click on WS2 to build diagram for new waste stream:
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.,
I Refresh diagram  Recalculate waste componnets data

— . S
E + - h‘ BT ke i Zoom + Zoom - Zoom toview

Right-click on WS2 node in the tree located in the left part of diagram and select Waste 1 as
starting component:

i Zoom+ Zoom- Zoomtoview

Select the starting waste component of the stream

Renarme or change description

i Zoom+ Zoom - Zoom toview

Right-click on the Wastel and select “Add new activity”:
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TEO -
=8 Ws2

@ I

Data

Rename

Add process

Add existing activity
Add new activity

Add check for clearance

Copy

Properties

Overview/print/export as table

: Zoom+ Zoom- Zoom to view

]

g

Data

Rename

Add process

Add existing activity
Add new activity

Add check for clearance
Copy
Properties

Overview/print/export as table

SAFRAN 2 Tutorials

204 of 219

Rev. 2020-12-29



Give name Al to new activity

-
. Refresh diagram  Recalculate waste componnets data

T
: Zoom+ Zoom- Zoom to view

=)k Ws2
-y Waste 1
=

Waste 1

Properties  Links

4l | B
v  General
Name Waste 1
Description
Short name
Attachments

Path System description/Waste components/
v Data

Type of waste component Solid waste

Properties Co-60 Cs-137
v Other

Close window for editing waste stream diagram
Select in main SAFRAN menu “View-Waste streams”:

File Edit RUESTE Tools Window  Help
1 Project properties
Overview of activities and processes
Overview of waste components

Waste streams

: B Refresh

Ohwverview of comments

Name Cherview of attachments

+ 7, Tutorar I
+ =1 System descriotion Descriptic

The window containing both streams defined in your project will appear:
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Path
System descrption/Waste streams ~
System descrption/Waste strcams

Compaction

Click in some waste component node of stream diagram to preview waste component data, for
example:

BE Waste streams

7 Click on the name of the stream you like to preview in the list below Modify waste stream

Path
System description/Waste streams

© Addfremovenuclde  View Copy to clipl

user-defined SAFRAN

nudide  \ole prioized)  suggests

parameter

duration 5.00E+000

annual volume of waste 1.00E+001 m3fy
total volume of waste 5.00E+001 m3
annual mass of waste kaly
total mass of waste kg

type of container

internal volume of container m3
mass of waste in one container kg
annual number of waste components per year

total number of waste components

volumetric concentration Co-60 1.26E+012 Ba/m3
volumetric concentration Cs-137 | 1.30E+010 Bg/m3
mass concentration Co-60 Ba/kg
mass concentration Cs-137 Ba/kg
activity of one waste component Co-60 Bq
activity of one waste component Cs-137 Bg
total activity Co-60 6.30E+013 Bq

total activity Cs-137 6.50E+011 Bq

annual activity Co-60 1.26E+013

Close waste component data window.
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Click in check-boxes located near the stream names in the list located in the left part of the
window to show/hide particular stream:

1 Click on the name of the stream you like to preview in the list below

Path

System description/Waste streams
System description/Waste streams

Merge streams

Now you can “merge” these two streams (with the next steps you will specify that Waste 1
which is out put of the activity Al of the second stream will be input of the activity Storage of
the first stream)

Select the name WSL1 in the list and press toolbar button “Modify waste stream”

& Waste streams

e —
i Click on the name of the stream you like to preview in the list below Modify waste stream

Stream Path
W51 System description/\Waste streams
W52 System description\VVaste streams

The “Edit waste stream diagram” for waste streams WS1 will appear.
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lculate waste compennets data

R
=] Waste from producer

E--@ Sorting
@ Compactable waste
- Compaction
El-@ Compactable waste

=-{ Packaging

B@ Compactable waste-+Non-compactable, non-deared

i @ Storage
B @ Compactable waste+Non-compactable, non-de!
i {E‘ MNon-compactable waste
=1 @ Non-compactable waste

=7 Chedk for dearance

- @ Mon-compactable, non-deared

Mon-compactable, can be deared

£ >

Properties  Links

=]

T
i Zoom+ Zoom - Zoom to view

Soring

Note that this way to open waste stream window in only shrortcut - you could also open it by
right-click menu for WS1 in Object browser tree as you did in previous tutorials.

Right-click on the Storage node:
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1 Zoom + Foom -

=3 WS 1
EI@ Waste from producer
E-f%4 Sorting

EI@ Compactable waste
EI@ Compaction
EI@ Compactable waste
EI@ Packaging
=N Compactable waste +Non-compactable, non-deared
Compa Rename

""" [#] Non-compactall  Eqit reduction factors
I';'l--@ Mon-compactable waste

EI@ Check for dearance
----- B Mon-compactable, nond

Add Waste component to merge

L [

‘. @ Mon-compactable, can Copy
Cut
K Delete
#f  Properties

Owerview/print/export as table

H —

Select “Add Waste componet to merge” and (in the window which will appear) select “Waste
1 with the path “System description/Waste streams/WS2/Waste 1/A1”

The
| Waste component Mon-compact... Mon-compactable waste System description/Waste streams/ W5 1/Waste from produc
@ Waste component Waste 1 System description/Waste streams/\WS2
3 @ Waste component Waste 1 éSystem description/Waste streams/WS2/Waste 1/41

The tree in the left part of the screen will be modified:

=iyl Lompactable waste
EI@ Packaging
EI@ Compactable waste HMon-compactable, non-deared
EI@ Storage
% Compactable waste +Mon-compactable, non-

LT Mon-ramnartahle waste

Waste stream diagram will be modified also — the new node linked as input to activity Storage
will appear (name of the node contains name of the relevant stream WS2):
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: Zoom + Zoom - Zoom to view

Sorting

You can click the toolbar buttons Zoom to View (or Zoom -) to see how the entire diagram
was modified:
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Note that name of the output from activity storage was also modified:

You can see the properties of the new input the same way as for all other components in

sttram — either by left-click on the new diagram node:

e waste componnets data

sactable waste
‘ackaging
8 Compactable waste +hion-compactable, non-deared

2 Storace

zble waste

rdearance |7
Wadte 1

compactable, n 7 Waste

PUSMMBNPO| T o remove nuclde View  Copy to clipboard WVSIWVG export to Excel Data - Insert in Word document

userdefined SAFRAN
parameler Mcie  yae proriized)  suggests it comment

duration 5.00E+000 year
annual volume of waste 1.00E+001 m3fy
total volume of waste 5.00E+001 m3
annual mass of waste kaly
total mass of waste kg
- 1 type of container
—_— internal volume of container m3

mass of waste in one container kg

|- = | 2nnual number of waste components E—

total number of waste companents

volumetric concentration Co-50 1.26E+012 Ba/m3
Syst volumetric concentration Cs-137 1.30E+010 Ba/m3
mass concentration Co-60 Ba/ka
mass concentration Cs-137 Ba/ka
No activity of one waste component Co-60 Bq
;)IES activity of one waste component Cs-137 Bq
total activity Co-60 6.30E+013 Bg
total activity Cs-137 6.50E+011 Bg
annual activity Co-60 1.26E+013 Ba/y

LI

Or by using “Data” menu item in the “right-click” menu for this item:
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F. ]
P Zoom+ Zoom - Zoom toview

+ \
Waste 1

[ztrear Data

x Delete

Reorder

#f  Properties

Common diagram of merged streams

Now you can preview two steams WS1 and WS2 together.

Close the the window for editing waste stream. If you have reached it from the “View->Waste
streams” main menu, you will immediately see diagram of two streams. Otherwise open
“Waste streams” window with the “View->Waste streams” main menu.
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ream
Mws2  System descr iption/Waste streams
M ws2 System d AW

e H

Note the link from the Waste 1 component of the WS2 stream to the Storage activity of the
WS1 sttream. Scroll vertically down and use Zoom - to see the relevant part of diagram:
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1

Use “Zoom to View” toolbar button to preview the entire diagram:
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Note that gray node with waste component and waste stream name shown for the WS1 when
we edited it alone did not appear because tow sttreams are present on the screen. This node
will appear if you will hide WS2 with check-box in the list located in the left window.

\l)
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You can also use the same window to preview each individual stream.

Unclick “WS1” in the left window — diagram will be updated and will show only stream
WS2. Note that for stream WS2 a new node (not present when both steams are shown) is
added when steam WS1 is not shown. This new node presents waste management activity
Storage of steam WS1 to which component Waste 1 is merged.

Waste streams

S —
: Click on the name of the stream you like to preview in the list below Modify waste stream

T
Streal Path i Zoom+ Zoom - Zoom to view

O WS‘I System description/Waste streams
Ws2 System description/Waste streams

Storage (strearn: WS1)

Unclick “WS2” and click “WS1” — stream WS1 will be shown and addional node presnting
its merging to stream WS2:
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the name of the stream you like to preview in the list below Modify waste stream

Stream Path

EAWST] ‘System description/Waste streams
0O wis2 System description, Waste sircams

*
Waste 1
(streamW352)

Close the “Waste Streams” window.

SAVING THE FILE:

Save the project.

End of advanced exercise
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