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Background  
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 pre-disposal waste management activities. It has the following main 

functions: 

 

¶ To define facilities for storing or processing radioactive waste including their relevant 

design features. [Tutorials 1 and 2 address this] 

¶ To define waste streams including all relevant radiological and non-radiological 

properties and their changes through the waste management activities. [Tutorial 3 

addresses this] 

¶ To define relevant requirements from the regulatory framework (criteria, endpoints, 

other requirements). [Tutorial 4 addresses this] 

¶ To perform safety assessments for all steps of pre-disposal waste management. 

[Tutorial 5 addresses this] 

¶ To perform calculations for quantitative analysis. [Tutorial 5 addresses this] 

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

¶ To trace changes in the safety assessment and of review comments to facilitate the 

development and review of safety assessments.  

¶ To support the use of safety assessment results in various areas (e.g. sitting of 

facilities, definition of requirements for safety functions, operational limits and 

conditions, operational procedures). 
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Introduction  
The purpose of this series of tutorials 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 we need to first define the siteôs configuration into the 

SAFRAN tool; consisting of ófacilitiesô, the óroomsô within those facilities and then distinct 

óareasô within those rooms. The óWaste Management Activityô carried out within each area is 

then defined, along with the associated output. Producing this site configuration is illustrated 

in Tutorial 1. 

 

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 2. 

 

The ówaste streamsô 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. Specification of the waste streams and definition of the waste 

components are illustrated in Tutorial 3. 

 

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 4. 

 

Safety assessment is required for both normal operations and accident conditions. The model 

is developed by defining: 

¶ the links to the regulatory framework, 

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

¶ the scope of the assessment (defining which areas need to be considered) and what 

level of assessment is to be carried out, 

¶ 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 safety assessment is then carried out using the SAFCALC tool, and the results imported 

back into the SAFRAN tool. The safety assessment process is illustrated in Tutorial 5. 

 

The final tutorial (Tutorial 6) illustrates how to define a block of waste management activities 

(i.e. a process) that can be re-used for other waste streams where relevant, to reduce the 

requirement for re-entering information. The tutorial also covers óclearanceô of waste by 

comparing activity concentrations in the waste components against IAEA´s and user defined 

clearance criteria. 
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Settings of SAFRAN for tutorial  
 

In order to make sure that 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. 

 

Start SAFRAN by selecting Start Ą All programs Ą IAEA  ĄSAFRAN 1.0.1 

 

 

 
 

 

Select Options / Reset to default values from the main menu.  

 

 
 

Close SAFRAN by selecting File/Exit . 
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Tutorial 1 . General structure for facilities, rooms, areas 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; for sorting and 

compaction and 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 Area Waste 

management 

activity 

Outputs of waste 

management 

activity 

Processing 

facility 

 

Sorting room Sorting area Sorting  Compactable 

waste 

  

Non-compactable 

waste 

 

Compaction and 

packaging room 

 

Compaction 

area 

Compaction Compacted waste 

Packaging area Packaging Packaged waste 

Storage facility Drum storage 

room 

Drum storage 

area 

Storing of 

packaged 

waste 

Stored waste 
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CREATING THE PROJECT: 

 

Start SAFRAN by selecting Start Ą All program s Ą IAEA  ĄSAFRAN 1.0.1 

 

 

 
 

Select File / New project from the main menu to create a new project. 

 

Enter the title: ñTutorialò and type under description: ñExercise to learn more about 

SAFRAN.ò in the window that appears. Press ñOKò. 

 

The ñSave asò dialog appears. Change the name of the file from ñTutorial.safò (which is 

suggested by SAFRAN) to ñTutorial1.safò. Click ñSaveò button. 

 

In the ñObject explorer  (tree view)ò window (located in the left part of the screen) click on 

òTutorialò (root node of the tree) and expand the tree by clicking on ó+ô button as shown in 

the picture: 
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CREATING PROCESSING FACILITY: 

 

Click on the Facilities and click ñAdd facilityò in the ñActionsò window (located in the right 

part of the screen) as shown in the picture:
1
 

 

 
 

In the window that appears, change default name of new facility (ñFacility 1ò) to the 

ñProcessing facilityò and press ñOKò. 

 

The node ñProcessing facilityò will appear under ñFacilitiesò in the ñObject explorer (tree 

view)ò window.  

 

In the ñPropertiesò window (located in the middle of the screen) , click on the ñDescriptionò 

row and enter ñFacility where processing operations take placeò as shown in the picture 

below. 

 

 
 

 

                                                 
1
 Alternatively, you may click the right mouse button and select action from the context menu. 
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Expand the node ñProcessing facilityò in the ñObjects explorer (tree view)ò window and 

click on the ñRoomsò node. Click on the ñAdd roomò command in the ñActionsò window. In 

the window that appears, change the name ñRoom1ò to ñSorting roomò. Press ñOKò.  

 

Expand the ñSorting roomò node in the ñObjects explorer (tree view)ò window and click on 

the ñAreasò node. Click the ñAdd areaò command in the ñActionsò window. In the window 

that appears, change the name ñArea1ò to ñSorting areaò. Press ñOKò. 

 

Click on the ñSorting areaò node and select ñAdd waste management activityò command in 

ñActionsò window. In the window that appears, change the name of activity from default 

ñWaste management activity 1ò to ñSortingò. Press ñOKò. 

 

Expand the ñSortingò node in the ñObjects explorer (tree view)ò window. Select the 

ñoutput1ò.Click the ñRenameò command in the ñActionsò window. A pop-up window will 

appear. Change the name from ñoutput1ò to ñCompactable wasteò. Press ñOKò. 

 

Select the ñSortingò node in the ñObjects explorer (tree view)ò window. Click ñAdd output 

ï waste componentò in the ñActionsò window. In the pop-up window that appears, give the 

name for a new output ï ñNon-compactable wasteò.  

 

At this stage, you have described into your project file the first line of the Table 1. 

 

 

Add another room to the ñProcessing facilityò with the name ñCompaction and packaging 

roomò. 

 

Add area to the ñCompaction and packaging roomò and name this area ñCompaction areaò. 

 

Add another area to the ñCompaction and packaging roomò and name this area ñPackaging 

areaò. 

 

Add waste management activity ñCompactionò to the ñCompaction areaò. Rename output of 

this activity from ñoutput1ò to ñCompacted wasteò. 

 

Add waste management activity ñPackagingò to the ñPackaging areaò. Rename output of this 

activity from ñoutput1ò to ñPackaged wasteò. 

 

 

 

CREATING STORAGE FACILITY: 

 

Add new facility - ñStorage facilityò. 

 

Add ñDrum storage roomò to the ñStorage facilityò. 
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Add ñDrum storage areaò to the ñDrum storage roomò. In the ñPropertiesò window click on 

the ñType of areaò property and change value for this property to ñStorageò by selecting the 

appropriate value from the drop-down list as shown in the picture. 

 

 
 

 

Add waste management activity ñStoring of packaged wasteò to the ñDrum storage areaò. 

Rename output ñoutput1ò to ñStored wasteò. 

 

 

 

SAVING THE FILE: 

 

Select File / Save project from the main menu. 

 

Close SAFRAN by selecting File/Exit . 
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Tutorial 2. Properties of  rooms, areas and waste 
management  activities  
 

In this tutorial, you will specify properties for the rooms, areas and waste management 

activities defined in the Tutorial 1. The properties are summarised in the Table 2. 

 
Table 2 

Processing facility  Parameter Value 

Sorting room Concentration in air  

Co-60 

2.8E-02 Bq/m3 

Concentration in air 

Cs-137 

1.7E-02 Bq/m3 

External dose rate 6E-07 Sv/h 

Sorting (WM activity) 

 

Volume, mass and total activity 

of compactable waste  

80% of initial volume, mass and 

activity 

Volume, mass and total activity 

of non-compactable waste 

20% of initial volume, mass and 

activity 

Capacity 0.5 m3 

Compaction and packaging 

room.  

 

Concentration in air of  

Co-60 

6.2E+01 Bq/m3 

Concentration in air of  

Cs-137 

1.75E+01 Bq/m3 

Release rate of Co-60 4.41E+06 Bq/y 

Release rate of Cs-137 2.27E+06 Bq/y 

Ventilation, filtration efficiency 90% 

Compaction area External dose rate 3.2E-06 Sv/h 

 

Compaction (WM activity) 

 

 

Capacity 0.5 m3 

Volume of waste after 

compaction  

35% of volume of waste before 

compaction 

Packaging area External dose rate 2E-06 Sv/h 

Packaging (WM activity) Capacity 0.5 m3 

Packaging (WM activity) Properties of the waste after 

packaging  

Solids. Compacted wastes 

within 500 litre annular grouted 

drum (0.8 m diam., 1.2 m high) 

Mass of one package: 600 kg 

 

Storage facility Parameter Value 

 

Drum storage room 

Concentration in air of Co-60 3.5E-03 Bq/m3 

Concentration in air of Cs-137 2.7E-03 Bq/m3 

External dose rate 2.67E-06 Sv/h 

Storing of packaged waste 

(WM activity) 

Properties of the waste 

components 

Solids. Compacted wastes 

within 500 litre annular grouted 

drum (0.8 m diam., 1.2 m high) 

 

Mass of one package: 600 kg 
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CREATING THE FILE: 

 

Start SAFRAN. 

 

Select File/Recent projects or File/Open from the main menu. Open the tutorial project 

Tutorial1.saf created in Tutorial 1. 

 

Select File/Save project as... from the main menu and save project as Tutorial2.saf 

 

 

DEFINING THE PROPERTIES FOR THE SORTING ROOM: 

 

Expand ñSorting roomò in the ñObject explorer (tree view)ò window as shown in the picture 

below and expand node ñTablesò under ñSorting roomò. 
 

 
 

 

Double-click on the ñConcentration in airò 

 

In the window that appears, click on the toolbar button ñAdd/remove nuclideò. 
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The following window will appear: 
 

Picture 1 

 
 

 

Select Co-60 and Cs-137 (with the tree-like list located in the right part of the form and button 

ă) as shown in the Picture 2. 
 

Picture 2 

 
Click ñOKò. 

 

Enter the values for concentration in the air in the Sorting room (Table 2)
2
 as shown in the 

picture 3.  

 
 

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

 
 

Click the ñCloseò icon. 

 

Double-click on the ñExternal dose rateò. 

 

In the table which appears, enter the value for dose rate in the Sorting room (Table 2) as 

shown in the picture: 
 

Picture 4 

 
 

Click the ñCloseò icon. 

 

 

Expand the node ñAreas/Sorting area/Sortingò: 
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Select the output ñCompactable wasteò. Click on the ñEdit properties (adv. Form)ò in the 

ñActionsò window (or double-click on the ñCompactable wasteò). In the window which 

appears, specify (in the form ñReduction factorsò) that this output (after sorting) will ñtakeò 

80% of the initial total volume, mass and activity: 
 

 
 

Click the ñCloseò icon to close the window. 

 

 

Use the similar procedure to specify that after sorting the other output (ñNon-compactable 

wasteò) will ñtakeò 20% of initial total volume, mass and activity. 

 

 

Select the waste management activity ñSortingò (area ñSorting areaò). Enter capacity of waste 

management activity ñSortingò (Table 2) in the Properties window (property ñCapacityò) as 

shown in the picture: 

 

 
 

 

 

DEFINING THE PROPERTIES FOR THE COMPACTION AND PACKAGING ROOM: 

 

Use the procedure described above for the Sorting room to enter the concentration in air in 

the Compaction and packaging room (Table 2). 

 

Tips: While selecting nuclides for this table (after click on the ñAdd/remove nuclideò) you 

may select all nuclides already used for the Sorting area by clicking on the   button 

located in the left upper part of the ñSelect nuclides to be used in tableò window. 
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Double click on the node ñTables/Release rateò. Enter the release rate for the ñCompaction 

and packaging roomò (Table 2).  

 

In the ñObject explorer (tree view)ò, window expand the ñPhysical elementsò node for the 

ñCompaction and packaging roomò. Expand all elements for ñVentilationò (Tips ï you can 

quickly expand the tree by selecting ñVentilationò and clicking ñ+ò button located on the 

toolbar) 

 

Select safety function ñFiltrationò: 

 

 
 

Select the property ñUser-defined parametersò (currently having value ñFiltration 

efficiency=0ò). Click the ñéò button in the ñPropertiesò window.  

 

 
 

In the pop-up window that appears, modify the value for filtration efficiency from 0 to 0.9. 
 

 
 

Click OK. Warning! If you close this table by clicking on close icon, the value wonôt be 

saved. This is differing from most other tables in SAFRAN user interface.  
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In the ñObject explorer (tree view)ò expand the node ñAreas/Compaction areaò. 

 

Select the waste management activity ñCompactionò. Enter capacity of waste management 

activity ñCompactionò (Table 2) in the Properties window (property ñCapacityò) as shown in 

the picture. 
 

 
 

Using the same procedure that applied for outputs of waste management activity ñSortingò, 

specify that the output from the waste management activity ñCompactionò will have 35% of 

the incoming waste volume, but the mass and total activity are the same as in incoming waste.  

 

Expand ñTablesò for the ñCompaction areaò and specify the external dose rate for this area 

(Table 2). 
 

 

Expand ñAreas/Packaging areaò. 

 

Specify external dose rate for the Packaging area and capacity for the waste management 

activity ñPackagingò (Table 2).  

 

Double-click on the output of the activity ñPackagingò (ñPackaged wasteò). The same form 

which has been used to specify reduction of volume, mass and activity will appear. In the 

ñType and amountò tab specify the data characterising one waste package (Table 2) as 

shown in the Picture 5. 
 

Picture 5 

 

Specify the volume and mass of one 

waste package (Table 2). 

Tick ñPackaged waste (in containers, 

drums etc.)ò. 

Select the waste type shown in Table 

2 by clicking button ñSelect from 

DBò and selecting an appropriate 

value from the list that appears. 
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Close the window. 

 

 

DEFINING THE PROPERTIES FOR THE DRUM STORAGE ROOM: 

 

In the ñObject explorer (tree view)ò, expand ñDrum storage roomò (ñStorage 

facility/Rooms/ Drum storage roomò). 

 

Use the procedure similar to described above for the Sorting room to enter the concentration 

in air and the external dose rate in the Drum storage room (Table 2). 

 

As described on Picture 5, specify properties of the waste component for the ñStored wasteò 

(Drum storage room/Areas/Drum storage area/Storing of packaged waste/ Stored waste) 

based on the data in the Table 2. 

 

 

 

SAVING THE FILE: 

 

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

In this tutorial you will define the waste stream in your facilities. The waste stream structure 

is shown in the diagram below: 
 

Picture 6 

 
 

In this tutorial, we will consider that a producer (named óproducer of primary wasteô) 

produces the waste arriving in the facility (named ówaste from producerô). Properties of the 

waste are summarised in the Table 3. 
 

Table 3 

Parameter Value 

Total volume 27 m
3 
/ y 

Total mass  11000 kg/y 

Total activity of Co-60
3
  3.4E+13 Bq/y 

Total activity of Cs-137 9.45E+11 Bq/y  

Waste classification ILW 

Other Corrosive 

Toxic 

Records available 

 

All the properties for waste components resulting of a waste management activity will be 

calculated by SAFRAN on the basis of the data given for the waste component ówaste from 

producerô.  

                                                 
3
 Values for Total activity are not realistic. These are given for illustration 
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CREATING THE FILE: 
 

Start SAFRAN and open the tutorial project Tutorial2.saf created in Tutorial 2.  

 

Save the project as Tutorial3.saf 

 

 

DEFINING THE WASTE PRODUCER: 
 

Select ñWaste producersò in the ñObject explorer (tree view)ò window and add new waste 

producer with the name ñProducer of primary wasteò. 

 

 

DEFINING THE PROPERTIES OF WASTE FROM THE WASTE PRODUCER: 
 

Add a waste component to the waste producer with the name ñWaste from producerò. A 

window will appear asking you to select nuclides as shown on Picture 1 and Picture 2 in 

tutorial 2. Select Co-60 and Cs-137. 

 

Provide the description for this waste component (in Properties window): ñWaste received 

from the producer facilityò. 

 

Double-click on the waste component icon to open the form where you can enter the waste 

characteristics (alternatively you can select ñEdit properties (adv form/table)ò from the 

ñActionsò window). In the form, a number of tabs display different information describing the 

waste properties. 

 

 

Select the ñType and amountò tab 
 

Select ñAnnualò amount. 

 

Fill -in the information about total volume and total mass of all components (Table 3) as 

shown in the picture:  
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Select the ñInventoryò tab 
 

Specify the inventory (Table 3) in the column ñTotal activity (Bq/y)ò of the table located on 

the ñInventoryò tab as shown in the picture: 
 

 
 

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

 

 

Select the ñOther (for documentation only)ò tab. 
 

Select waste classification (Table 3) from the Waste classification drop-down list. Tick the 

checkboxes corresponding to other waste characteristics shown in the Table 3. 
 

The density (kg/m3) is calculated by 

the tool. 
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Close the window. 

 

 

DEFINING THE WASTE STREAM: 
 

In the ñObject explorer (tree view)ò window select the primary waste component ñWaste 

from producerò. 

 

In the ñActionsò window click on the ñCreate/modify waste stream diagramò command. 

 

The ñPreview or modify waste streamò window will appear.  

 

In the left part of this window you will find the tree-like explorer (further referred as Waste 

stream explorer) with the look and functionality similar to the ñObject explorer (tree 

view)ò window.  

 

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

 

Right-click in the Waste stream explorer on the waste stream icon  . 
 

Select the ñRenameò command from the pop-up menu.  

 

Rename the waste stream to ñWS1ò 

 

Right-click on the ñWS1ò node. 

 

Select ñAdd WM activityò from the menu. 

 

In the window that appears, select ñSortingò and click the ñLink selected objectò button. 

 

Notice the changes in the graphical presentation of the waste stream diagram. 
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Expand all waste stream in the Waste stream explorer by selecting the ñWaste from 

producerò and clicking button ñ+ò(located on the toolbar). 

 

Right-click on the ñCompactable wasteò.  

 

Select ñAdd WM activityò from the pop-up menu. 

 

In the window that appears, select ñCompactionò and click the ñLink selected objectò 

button. 

 

 

CREATING THE REMAINDER OF THE WASTE STREAMS: 
 

Continue to create the waste stream using similar procedure for adding waste management 

according to the waste stream diagram (Picture 6) shown at the beginning of this tutorial. 

 

Tips: 

If you make a mistake during specification of the waste stream ï you can delete 

elements of the stream using ñdeleteò button (ñXò) located on the toolbar. 
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When the waste stream is completed: 
 

Double-click on the waste component ñCompactable wasteò in the graphical waste stream 

diagram.  

 

 
 

In the ñwaste componentò window that appears, you can notice that values of the total 

volume, mass and activity for this waste component are calculated by SAFRAN based on the 

data given for the waste component ówaste from producerô (Table 3) and reduction factors 

defined in Table 2 (Tutorial 2).  

 

Close the ñwaste componentò window. 

 

In the same manner, compare the data of the waste component ñCompacted wasteò with the 

data of the component ñCompactable wasteò. You can notice that the volume and 

concentration are changed. 

 

Close the ñPreview or modify waste streamò window. 

 

 

SAVING THE FILE: 
 

Save the project and exit SAFRAN. 
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Tutorial 4. Regulatory Framework  Module  
 

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

assessment. You will also study different ways to invoke actions in SAFRAN (via ñActionsò 

window, context menu or double-click). 

 

The list of criteria is shown in the Table 4. 

 
Table 4 

Situation Application  Criterionôs name Value Unit  

Normal    Worker  Dose limit to worker  0.02 Sv/y 

Normal    Public  Dose limit to public  0.0003 Sv/y 

Accidental Worker  Dose limit to worker  0.001 Sv 

Accidental Public   Dose limit to public  0.001 Sv 

 

 

CREATING THE FILE: 
 

Start SAFRAN and open the file Tutorial3.saf created in Tutorial 3 (ñWaste streamsò).  

 

Save the project as Tutorial4.saf 

 

 

DEFINING THE REGULATORY FRAMEWORK: 
 

Locate ñRegulatory frameworksò in the ñObject explorer (tree view)ò window. 

 

Click on the ñAdd regulatory frameworkò in the ñActionsò window. 

 

The new regulatory framework should be named ñNational regulationsò.  

 

Locate the ñNormal operationò folder under the ñNational regulationsò. 

 

In the ñActionsò window select ñAdd criterionò. Specify the name ñDose limit to workerò. 

 

In the ñPropertiesò window specify 0.02 as the limit . Notice that unit is already set to Sv/y. 
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Right-click on the ñNormal operationò node. Select ñAdd criterionò item from the pop-up 

menu (instead of using ñActionsò window). Specify the name and properties for the criterion 

using second row of the Table 4 shown at the beginning of this tutorial. Notice that 

ñApplicationò property should be changed from ñworkerò to ñpublicò as shown on picture. 
 

 
 

 

Double-click on the ñAccidental situationò node. This will invoke the default action (which is 

ñAddò for the empty folders). Specify the name and properties of the criterion using third row 

of the Table 4. 

 

Right-click on the ñAccidental situationò node. Add the criterion specified in the fourth row 

of the Table 4. Notice that the ñApplicationò property should be changed from ñWorkerò to 

ñPublicò as illustrated above. 

 

 

SAVING THE FILE: 
 

Save the project and exit SAFRAN. 
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Tutorial 5. Safety Assessment  
 

In this tutorial, you will perform the safety assessment.  

 

 

CREATING THE FILE: 
 

Start SAFRAN and open the file Tutorial4.saf created in Tutorial 4. 

 

Save the project as Tutorial5.saf 

 

 

PREPARING THE SAFETY ASSESSMENT: 
 

In the ñObject explorer (tree view)ò window select the ñSafety assessmentsò node. 

 

Add the safety assessment ñSafety assessment 1ò. 

 

Expand the ñSafety assessment 1ò node. 

 

Right-click on the ñPurposesò node. Select ñImport standard purposesò. In the window that 

appears, select ñAssessment of compliance with regulatory criteriaò and confirm by clicking 

on ñOKò button. 
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Double-click on the ñSafety assessment 1/Scopeò and set the scope of safety assessment as 

shown in the picture: 
 

 
 

Select the ñSafety assessment 1ò node and click ñLink Regulatory frameworkò in the 

ñActionsò window. 

In the window that appears, select ñNational regulationsò and click the ñLink selected 

objectò button. 

 

 

Assessment for normal operations  
 

Select the ñAssessment for normal operations/Endpoint definitionsò node. 

 

Add the ñDose to workerò endpoint. 

 

Set the properties of the endpoint: 

¶ Type ï Dose 

¶ Inside/Outside ï Inside 
 

Select the ñDose to workerò node and click ñLink criterion ò in the ñActionsò window. 

 

In the window that appears - select ñDose limit to workerò for Normal operation and click the 

ñLink selected objectò button  

 

 

Add the ñDose to publicò endpoint. 

 

Set the properties of endpoint: 
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¶ Type ï Dose 

¶ Inside/Outside ï Outside 

 

Select the ñDose to publicò node and click ñLink criterion ò in the ñActionsò window. 

 

In the window that appears - select ñDose limit to publicò for Normal operation and click the 

ñLink selected objectò button  

 

 

Select the ñAssessment for normal operation/Scenariosò node. 

 

Add scenario ñWork with sortingò. 

 

You will be asked whether you want to link scenario to the area, room or facility. Answer 

ñYesò, select ñSorting areaò from the list and click ñLink selected objectò. 

 

Set the properties of scenario as shown in the picture: 
 

 

 
 

Notice that the tree in the ñObject explorer (tree view)ò is updated and new nodes are added 

to the tree under the ñWork with sortingò. 

 

Double-click on the ñWork with sorting/ External exposure and exposure via inhalationò. The 

following table will appear: 
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Make sure that the ñConc. in air (Bq/m3)ò values in your table are the same as shown above. 

If not, refer to Picture 3 in tutorial 2. 

 

Close the table. 

 

Select ñWork with sorting/Endpointsò. 

 

Click ñAdd endpointò in the ñActionsò window. 

 

In the window that appears, select ñDose to workerò and click ñLink selected objectò. 

 

Expand ñWork with sorting/Endpointsò as shown in the picture: 
 

 
 

Click on ñAssessment casesò and click add assessment case in the ñActionsò window. 

New assessment case ñAssessment case 1ò will be created. Enter ñSC1ò in property ñShort 

nameò. 

 

Expand ñWork with sorting/Endpoints/Dose to worker/Assessment cases/Assessment case 1ò 

as shown in the picture: 
 

 
 

Double-click on the ñAssessment case 1/ Dose from external irradiation and inhalation inside 

the facilityò. The following table will appear: 
 

 
 

Enter 300 in the column ñExposure time (h/y)ò. 
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The values in the table will be modified as shown below: 
 

 
 

Close the table. 

 

 

ADDING SCENARIOS: 
 

Add the scenario ñWork with compactionò (linked to the ñCompaction areaò, affecting -

ñInsideò, radiological consequences - ñDirect external exposure and exposure via inhalationò). 

Add the endpoint ñDose to workerò to this scenario. Add assessment case ñAssessment case 

1ò and enter ñCC1ò in property ñShort nameò. 

Calculate the dose from external irradiation and inhalation inside the facility assuming that 

worker spends 200 hours/year in the compaction area. 

 

Add the scenario ñWork with packagingò (linked to the ñPackaging areaò, affecting -ñInsideò, 

radiological consequences- ñDirect external exposure and exposure via inhalationò). 

Add the endpoint ñDose to workerò to this scenario. Add assessment case ñAssessment case 

1ò and enter ñPC1ò in property ñShort nameò. 

Calculate the dose from external irradiation and inhalation inside the facility assuming that 

worker spends 300 hours/year in the packaging area. 

 

Add the scenario ñWork in drum storageò (linked to the ñDrum storage areaò, affecting -

ñInsideò, radiological consequences - ñDirect external exposure and exposure via inhalationò). 

Add the endpoint ñDose to workerò to this scenario. Add assessment case ñAssessment case 

1ò and enter ñDSC1ò in property ñShort nameò. 

Calculate the dose from external irradiation and inhalation inside the facility assuming that 

worker spends 50 hours/year in the drum storage area. 

 

Add the ñReleases to air during packaging and compactionò scenario and link it to 

ñCompaction and packaging roomò. 

 

Set the properties of the scenario as shown in the picture: 
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Double-click on the ñReleases to air for normal operation scenariosò (under scenario name). 

 

The following table will be shown: 
 

 
 

Make sure that the ñConc. in air (Bq/y)ò values in your table are the same as shown above. If 

not, refer to Picture 3 in tutorial 2. 

 

Close the table. 

 

Add to this scenario the ñDose to publicò endpoint. 

 

Add assessment case ñAssessment case 1ò and double-click on the ñDose outside the facility 

from releases to air outside the facilityò located in this assessment case. 

 

The following table will be shown: 
 

 
 

 

MAKE THE SAFETY ANALYSIS FOR NORMAL OPERATIONS: 

 

Expand the ñSafety assessment 1/Analysisò node: 
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