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                                                                                        Scheme 1. RTG decommissioning stages

                                                                9. Unloading of RHS containers at FSUE PA Mayak, RTG dismantling operations, temporary storage  of containers, unloading RHS containers, placing of RHS for a long-term storage (the first stage of

                                
                    RHS disposal) in conditions that identical to those of a long-term storage of vitrified high-level waste 
 produced by nuclear power facilities.  


The work is carried out by FSUE PA Mayak. 


APPENDIX 5  
      


POSSIBLE ACCIDENTS AND SAFETY ANALYSIS FOR RTG DECOMMISSIONING 
 WORK STAGES 


Possible impacts of a RTG (RHS-90) to the population and ecological characteristics of the 
 environment are determined by its design and nature of impacts it can be affected by in the course of 
 routine and anticipated accident conditions at their decommissioning work stages 


From the date of manufacturing, storage, transportation, loading of RHS-90 in RTG, testing, 
 operation, return transportation until the source disposal RHS-90, RTG and their components can be 
 affected by impacts of different factors, separately or in combination and taking into account possible 
 accidents at each of these stages, which can be of thermomechanical, physico-chemical and radiation 
 nature depending of their origin. 


With that, in terms of environmental safety the highest hazard is posed by accidents where RTGs 
 (RHS-90) can be affected by a combined adverse effect of a number of factors, including those that 
 can last for indefinitely long periods of time. For these conditions the ecological safety basis of RTGs 
 (RHS-90) is the principle that the selected initial technical and process solutions are to reduce effects 
 of total influence of possible impact factors down to the levels that ensure that the radioactive 
 substance in the RHS-90 is securely confined under all circumstances 


Let us consider the assessment of possible emergency impacts to RTGs (RHS-90) and some safety 
 analysis findings prepared by the materials of FSUE VNIITFA and RESCenter, carried out within the 
 frames of RTG decommissioning activities. 


1. Impacts to RTG and RHS-90 under possible accidents  


It is necessary to anticipate the following emergency impacts to RTG and RHS-90 components, which 
 would be certainly more rigid than impacts of standard operation conditions: 


•  heat impacts of fire at all RTG and RHS-90 life stages; 


•  heat shock when RHS-90 possibly gets into snow, ice, water as a result of accidental 
 distraction of the RTG; 


•  overheating due to possible RTG (RHS-90) getting into a low heat conductance environs 
 (sand, clay) due to a vehicle accident; 


•  shock impacts during accidents with vehicles (collision, explosion, drop from the helicopter 
 load etc.) where destruction or damage to the RTG casing or integrity of its radiation shielding 
 is possible; 


•  external hydrostatic pressure at planned or emergency sinking of an RTG. 


Possible natural cataclysms in the RTG locations (landslides, earthfalls, floods, earthquakes, tsunami 
 etc.) as extreme impacts to the item and its components, at least, do not exceed the above impacts of 
 the man-made accidents in terms of their parameters. 


Therefore, extreme and highest potential hazards for ecological RTG and RHS-90 are fires, drop 
 from a height and getting into the sea water, including great depths. 


In assessment of the potential hazard to RTG from radiation accidents at land it should be noted that 
complete or partial RHS capsule damage under the effect of external conditions is hardly probable; in 
practice it is possible only subject to premeditated action. However, even in case of capsule opening 
no strontium-90 or yttrium-90 will be released from the monolithic fuel composition (strontium 


titanate) due to the fact that strontium titanate is characterised with high melting point, low  
 evaporation rate at t -1200 C and very low leachability  Under radiation emergency conditions, with 
 RHS falling out of RTG or RHS-90 seal failure at land the radiation impact on biological objects is 
 possible exclusively by way of external irradiation with braking gamma-radiation of beta-particles 
 (first of all, by yttrium-90 radionuclide) in case of close contact with the emergency RTG, RHS-90 or 
 in case of staying in the zone of exposure to above irradiation. The approximate calculation shows that 
 braking irradiation from the RHS lacking biological shielding with intensity of radioactivity ~ 
 4,14×1015 Bq at the distance 1 m shall be equal to ~ 1,5×10-3 Sv/с, or ~ 5,4 Sv/час. So, the lethal 
 radiation doze from external irradiation can be received after one hour nearby the RHS lacking 
 biological shielding at the distance of approx. 1 m. The given ERDRmax value is the maximal value for 
 single RHS lacking the biological shielding, which can be accepted for subsequent assessment of the 
 ERDRmax received by personnel and population during various emergency situations possible in the 
 course of RTG handling including the emergencies with loss of biological shielding (one or several 
 RHS falling out of RTG, e.g. during its unauthorised dismantling). 


At the same time, considering the possibility of all factors’ combined effect on RHS-90 capsule in 
 case of getting into the sea water and staying there for indefinite time, such RTG accident scenario 
 should envisage the possibility of partial or full loss of sealing of the RHS-90 radioactive core leading 
 to its contact with the environment. That is why strontium titanate was selected as the radioactive 
 material, taking into account its lowest solubility in water. In such case a significant amount of 
 strontium-90 may be released into the adjacent water basin resulting in radionuclide accumulation by 
 marine organisms and finally in radionuclide consumption with sea food by people living in coastal 
 areas. The analysis provided in the “Justification of ecological and radiation safety of RTG disposal 
 activities”, approved by Deputy Minister of the Russian Federation for atomic energy of 12.03.2004 
 shows that the maximal value of water radioactive contamination at the distance of about 10 m from 
 the source (RHS-90) will be equal to ~ 1 Bq/l  for strontium-90, which is 5 times less than the impact 
 from strontium-90 contained in water supplied to population, equal to 5 Bq/kg according to NRB-99. 


The total annual amount of strontium-90 consumed with sea food will make, in the most unfavorable 
 conditions, the value ~ 1,1×103 Bq/year. The obtained figure is 12 times lower than intake of 
 strontium-90 ПГП by a human organism with food, which is equal to 1,3×104 Bq/per year, according 
 to NRB-99. It should be noted that the above assessments were obtained for the case of “plain” fuel 
 tablets (i.e. without ampoule) getting  into the sea water, in reduced contact area of the fuel tablet with 
 water by (20-30)%, i.e. in the most conservative conditions.  


2. Safety analysis during RTG handling. 


In the analysis of possible radiation emergency consequences during RTG delivery for disposal it is 
 reasonable to take the collective doze received by personnel (and population), as the main risk index.  


Preparation for transportation of dismantled RTGs (according to 2004-2005 work practice) is carried 
 out, as a rule, by expert team of 6 persons delivered to the site of RTG location. The team members 
 arrive to the place of destination and dismantle the RTG using special tooling; after which they fulfill 
 the work on preparation for transportation (fix the product on helicopter external load, deliver it to the 
 coast by towing, load on pontoon, etc.) The estimated labor time is 20 man/hours.  


For the RTG in satisfactory (not emergency) condition the value ERDRmax at the distance of 1 m form 
 RTG surface does not exceed 0,1 mSv/hour (10 mrem/hour). Considering that all installation 
 operations of relatively long duration will be carried out at the above indicated distance from RTG the 
 estimated collective dose received by personnel (CD) during RTG preparation for transportation will 
 be equal to: 


Dcoll = 6×3×0,1×10-3 = 1,8×10-3  pers.- Sv (for one RTG). 


The collective dose received by the personnel during preparation of the entire RTG batch for 
transportation by helicopter (e.g., 21 units like in 2005), will equal to: 


Dcoll  = 21× dcoll  = 21×1,8×10-3 ≈ 0,038  pers.- Sv 


ERDRmax assessment for the case of emergences  with RTG damage. 


The above analysis can be made basing on the available experience of liquidation the emergences 
 consequences associated with RTG falling, when transported by helicopter, from the height ~ 100 on 
 rocks.  With this, the RTG shall experience stresses close to the mechanical action stated in 
 specifications for RTG as a special type of radioactive material.   


It is stated that if dropped from the altitude 40÷80 m on rocks the RTG package will experience a 
 force equal to its being tested for radioactive material of special type which the RTG package should 
 endure without losing its radioactive contents. 


The actual accident that occurred in September 2004 as a result of dropping two RTGs with RHS-90 
 (radioactivity ~ 4,3×1015 Bq) on rocks from the altitude 100 m after emergency release from helicopter 
 external load  (see Fig. 13), the level of gamma radiation from damaged shielding was equal, at the 
 distance of 2 m from the emergency RTG, to  ~ 0,8 mSv/hour, and at the distance of 5 m  – to (52-55) 
 μSv/hour. No radioactive strontium-90 release from the RTG was registered. 


Reference note:  In 2006 the operations on emergency liquidation were completed in full, the RTGs 
 were evacuated and handed over for burial. 


In point source approximation the maximal ERDRmax at the distance of 1m will be ~ 3,2 mSv/hour, 
 i.e. the ERDRmax at the distance of 1m from the emergency RTG is approximately 30 times higher that 
 the value established by GOST  18696-90 and NRB-99. This value is taken for calculation of the 
 emergency collective dose (CD) to which the personnel is exposed during operations with emergency 
 RTGs. In such case, the repair team labor time for detection, repair, packing and preparations for 
 transportation by helicopter will require about ~ 36 man/hours, and during operations at the distance of 


~ 1 m from the emergency RTG the collective dose received by personnel will be equal to: 


Dcoll (emergency) = 6×6×3,2×10-3 ≈ 0,12 pers.- Sv (for one emergency RTG). 


Handling of the RTG accepted as emergency ones   


Let us consider, for example, the option where operations are fulfilled through storage facility of the 
 RHBZ of the Northern Fleet. 


The emergency RTGs are supposed to be delivered from settlement Rosliakovo in special railcar. The 
 special railcar containing transportation container and required special and engineering equipment 
 arrives in advance to the storage area. After that the container and equipment is delivered to the work 
 platform where RTG undergoes preparation for transportation (RHS-90 reloading from emergency 
 products into transportation container, according to the developed and approved procedure, final 
 preparation of RTG for transportation according to III transportation category established for packages 
 of B(U) type). 


Upon determination of the transportation category (not higher than III) and assessing the surface 
 contamination with radionuclides, the packages will be loaded in special motor car and delivered to 
 special railcar for reloading. 


The risk index in handling of the emergency RTG taken as the equivalent collective dose received by 
 personnel in the course of repair, packing and preparation of all emergency RTGs for transportation, is 
 calculated by formula as above, with a correction for radioactivity of the RHS-90, which is inside 
 particular RTG.  


So, for the RTGs with RHS -90-230, generating without biological shielding, the ERDRmax  is equal to 


~ 1,8 mSv/s at the distance of 1m. RHS-90 installation in container should be fulfilled quickly and 
accurately, so that the personnel individual doze in such emergency situation would not exceed the 


established by NRB-99 annual limit of 100 mSv. The operation can be fulfilled by two members of 
 personnel (one for each RHS-90-230), and the time of each operation should be limited with 50 
 seconds or less, subject to the use of a remotely operating instrument ~ 500 mm long. 


On possible emergency situations  during the work at FSUE Atomflot, FSUE DalRAO, Leningrad 
 SK Radon. 


Initiating events: 


•  gantry cranes de-energisation during RTG hanging on a hook. 


•  failures in the work of gantry cranes. 


•  mistakes of servicing personnel. 


Emergency situations: 


•  RTG hanging on gantry hook. 


•  RTG package dropped on ship structures, wharf area or car. 


Personnel actions in case of emergency situations: 


•  evacuate the personnel beyond the radioactive freight irradiation zone; 


•  cover the floor surface under the hanging freight with polyethylene film; 


•  lower the freight manually to a prepared place, cover, if necessary, with removable shielding 
 and  polyethylene film to protect against precipitation; 


•  restore gantry crane serviceability; 


•  move freight to the site of destination; 


•  carry out radiation survey and decontamination, if necessary. 


3. To the issue of accident probability assessment during transportation and 
 risk assessment  


At RTG decommissioning the main risk for people and environment will be from accidents during 
 transportations. 


The probability assessment of radiation accidents associated with severe damage of transport facility 
 and transported RTGs gives, according to various reference materials, the following values: 


•  severe railway accident associated with damage of the special railcar carrying the RTG 
 packages, prail ≈ 1,8×10-8 (year×km)-1; 


•  severe car accident associated with damage of the special motor car carrying the RTG 
 packages, pcar  ≈ 1×10-5 (year×km)-1; 


•  accident associated with RTG sinking during transportation by special ship, pship   ≈  1×10-6
 (year×km)-1; 


•  accident associated with fall of helicopter carrying the RTG,      pheli ≈ 1,0×10


-4 (year×km)-1; 


•  accident associated with collision of the special ship carrying RTG packages to a temporary 
 storage, with another ship, pwat  ≈ 1,5×10-3 year-1. 


As concerns the decommissioning transportation schemes the calculations are as follows: 


The probability of helicopter accident  during RTG transportation to Atomflot temporary storage 
 platform calculated for each RTG planned to be decommissioned in  2005-2006 in accordance with 
 the route and the way length, and using the value Pheli ≈ 1,0×10-4 (year×km)-1  is from  1х10-2  to 1 - 
 6х10-3   


The probability of radiation accident during emergency RTG transportation by special railcar to a 
 temporary storage platform  is calculated taking account of the route of delivery to FSUE Atomflot 
 and using the value Prail ≈ 1,8×10-8 (year×km)-1 and the route length. With the route length between 
 s.Rosliakova – Atomflot collecting platform equal to ~ 20 km it is equal to  (pi) ≈ 3,6×10-7 per one 
 transport by special railcar.  


The probability of severe radiation accident associated with complete breakdown of special railcar, 
 using the value Prail ≈ 1,8×10-8 (year×km)-1 and the route length between «Atomflot platform  – 
 Staraya Kupavna” ~ 2012 km, will be equal to  ≈ 3,6×10-5 per one transport by special railcar. 


At FSUE V/O Izotop, RTG are installed in special motor cars which deliver the RTGs to FSUE 
 VNIIRFA for dismantling and withdrawal of RHS-90. Three car runs will be required to complete 
 unloading of one railcar. The route length is ~ 80 km (taking into account moving by circular road). 


Upon withdrawal of RHS -90 in “hot” cell they are loaded in special containers UKT1B, which are 
 used to form the packages of B(U) type, and can take, depending on the power, from one to three 
 RHS-90. The containers with RHS-90 are transported back to FSUE V/O Izotop by special motor cars 
 and loaded in a special railcar which delivers them to PA Mayak.  One special railcar can take up to 10 
 containers with the RHS-90 of different power.  Three car runs will be required to fulfill loading of 
 one railcar. So, for transportation of all RTGs from one special railcar to FSUE VNIITFA and return 
 transportation of RHS-90 in the transportation packages fitting into one special railcar, about 6 car 
 runs of ~ 80 km each, will be required.   


The probability of severe car accident in the course of such transportations, calculated using the 
 value Pcar ≈ 1,0×10-5 (year×km)-1 and the route length will be  ≈ 8,0×10-4 (for one transportation). 


Three special railcar runs can fulfill the conveyance of all the RHS-90 withdrawn from 30 RTGs (this 
 number is taken from plan for 2006). Further operations on unloading the containers with RHS-90, 
 their long-term storage and disposal shall be fulfilled by PA Mayak. 


The minimal length of the railway route from FSUE V/O Izotop to PA Mayak is ~ 1830 km. Then, the 
 probability of severe radiation accident associated with complete breakdown of special railcar 
 obtained using the value Prail ≈ 1,8×10-8 (year×km)-1 and the route length will be  ~ 3,3×10-5 (per one 
 transport by special railcar). 


The obtained data on emergency probability during RTG transportation were used in risk assessment. 


The results obtained by RESCenter (St.Petersburg) with regard to particular operations on RTG 
 handling during transportation, collective doses and risk assessment (considering the probability of 
 radiation accidents  calculated using the program sets СЗМА and АСМ 2001), are given in Table 4, 5. 


One of the possible transportation options envisages the RTG delivery by helicopters to Atomflot 
 collecting platform. The risk of emergency during above method of delivery is the highest, as can be 
 seen from the data of Table 5.  


The risk of consequent collective dose received by personnel during dismantling, repair and loading of 
 emergency RTGs from s. Rosliakovo is significantly higher than in other situations and is equal to ~ 
 0,70 pers.- Sv., while with RTG delivery from the White Sea it is– 0,37 pers.- Sv. 


The next, by accident risk probability, is the delivery of emergency RTGs from s. Rosliakovo to the 
platform, by railway transport which results from lower probability of railway accident and short route 
length. Nevertheless, the collective dose received during repair and preparation of emergency RTGs 
for transportation is the highest. 


The lowest accident risk probability is noted for RTG delivery by special ship from the White Sea.  


For lack of any alternative (to railway and car transport) ways of RTG delivery for dismantling to 
FSUE VNIITFA, and RHS for disposal to PA Mayak, no detailed calculations of collective doses and 
risk for other transportation methods were made; however, tentative assessments show that the risk of 
emergency in such cases will not exceed the relevant values obtained for the stage of RTG 
transportation to the collecting platform of FSUE Atomflot.  


Table 4  Events associated with direct involvement of personnel (Life risk index adopted for personnel in accordance with NRB-99 as value rE = 5,6×10-2  pers.- Sv-1  )  CD, pers.- SvCollective risk  №Operations on RTG handling  Accident probability,  hour-1In standard conditions In emergency In standard conditions In  emergency  1 Preliminary inspection of the RTG after over 25 years’ service life 1×10-4 2 Re-equipment of emergency containers and installation in transportation container  6×10-4 3 Container fixing on helicopter load  1×10-4 4 Unloading from helicopter load  1×10-4


1,8×10-3 0,06 1,0×10-4 3,4×10-3 5 Loading on pontoon  3×10-4 6 Loading on ship and fastening onboard the ship  3×10-4


2×10-3 0,12 1,1×10-4  6,7×10-3 7 Unloading from ship  3×10-4  2×10-4 0,06 1,1×10-5  3,4×10-3 8 Loading in special railcar  3×10-4  4×10-3 0,12 2,2×10-4  6,7×10-3 9 Unloading from special railcar  3×10-4  4×10-3 0,12 2,2×10-4  6,7×10-3 10 Loading in special motor car  5×10-4  1×10-3 0,032 5,6×10-5  1,8×10-3 11 Unloading from special motor car  5×10-4  1×10-3 0,032 5,6×10-5  1,8×10-3


Table 5  Events associated with RTG transportation   CD, pers.- SvRisk №№ верш.  СФЦ


Scheme of transportation to assembly platform Accident probability,  year-1In standard conditions In emergency In standard conditions In emergency  1 Transportation by helicopter  0,0964 0,06 0,18 5,8×10-3  1,74×10-2 2 Transportation by railway from s.Rosliakovo0,00400,700,822,8×10-3 3,3×10-3 3 Transportation by special ship from the White Sea0,00650,370,492,4×10-3 3,2×10-3 4 Delivery by helicopter to RTG collecting platform of «Atomflot» 0,1067 1,13 1,49 0,011    0,024 


APPENDIX 6 


STANDARD CONTENT OF PERMIT-CERTIFICATE FOR SHIPMENTS, RMO AND 
 DESIGN OF PACKAGES 


According to the Rules of Safety of Radioactive Materials (NP-053-04), the following certificates 
 (permit certificates) should be get to effect shipment of a radioactive material cargo in the Russian 
 Federation. 


Only two types are permitted to be covered by one certificate, namely: the certificate for package 
 design and certificate for shipment (para. 4.2.1 NP-053-04); it is a common practice. 


The development, agreement and issue of certificates is carried out in accordance with established 
 procedure by the State Competent Authority appointed by the Government of the Russian Federation 
 (para 4.1.2 NP-053-04). 


The Directive of the Government of RF # 204 of 19.03.2001 defines Rosatom as the SCA. 


The procedure for the development, agreement and issue of certificates is established in the 
 Temporary Provisions for the Procedure for Issue of Permit-Certificates for a Special Form 
 Radioactive Substance, Design and Shipment of Packages with Radioactive Substances (IPPC-92), 
 considering supplements #1, 2, 3.  


TYPES OF CERTIFICATES 
 (permit-certificates) 
 (para 4.1.1 NP-053-04) 



C
ertificates for 
 radioactive 

material 
 ________________ 


(SFRM – special form, 
 LDRM – low dispersion) 



C
ertificates for 
 package design 
 _________________ 

(types А, B(U), B(M), С, 
 as well as all packages 
 containing NM or  


≥ 0.1 kg of uranium 
 hexafluoride) 



C
ertificates for 
 transportation of 

packages 
 _________________ 


(types А, B(U), B(M), С, 
 IP-2, IP-3, as well as NM 
 containing packages) 



C
ertificates for 
shipment under 
special conditions

Generally, the identification signs of certificates look as below: 


RUS/100/B(U)-96, 


RUS/6062/Х, 


RUS/150/B(U)-96Т, 


RUS/245/B(U)-96(Rev.1), 
 where RUS – the Russian Federation, 


number – assigned by SCA, 


code of the certificate type – can be I (IP industrial packages), А, B(U), B(M), С, S (it is for SFRM), 
 T (it is for shipment), Х (it is for special conditions of shipment), LD (it is for LDRM). 


Besides code of the certificate type the SFRM and LDRM certificates contain "-96"; it means that the 
 package design meets the IAEA requirements and "(Rev.1)" mean the first review of this certificate. 


Certificate should be issued for not more than 5 years. 


One of the permit-certificates is given below and gives a general impression of their standard structure 
and content. 


RUS/6062/Х  
 FEDERAL ATOMIC ENERGY AGENCY 


PERMIT-CERTIFICATE 


for transportation under special conditions of the radioisotopic thermoelectric generators 
 RTG-90-80/28-NSNU-S (RTG “Senostav”) serial number No 007 and serial number No 008 in transportation 


packages eI4.059.083 
 RUS/6062/Х 


The Federal Atomic Energy Agency, being the state competent authority of the Russian Federation for 
 shipments of nuclear materials, radioactive substances and products thereof, certifies that the 
 shipment under special conditions of the radioisotopic thermoelectric generators 
 RTG-90-80/28-NSNU-S (RTG “Senostav”) serial number No 007 and serial number No 008 in transportation 
 packages eI4.059.083 meets the Rules of Safety for Transportation of Radioactive Materials 
 (NP-053-04), the Sanitary Rules of Radiation Safety for the Personnel and Population during Transportation of 
 Radioactive Materials (Substances) (SanPiN 2.6.1.1281-03), GOST 16327-88, Transportation 
 Packages for Radioactive Substances. General Technical Conditions, the Rules of Safe 
 Transportation of Radioactive Materials (Vienna, IAEA, Safety Series No ST-1, 1996). 


The Permit-Certificate has been issued by the FSUE All-Russia Research Institute of Technical 
 Physics and Automation. 


The Permit-Certificate is valid from 03.11.2005 until 03.11.2006. 


Identification sign,         Deputy Director of 
 assigned by the competent       Federal Atomic Energy 
 authority      Agency 


RUS/6062/Х      _______________      


      «___»__________200x 


RUS/6062/Х  
 1. Main purpose 


Transportation packages eI4.059.083 are designed for shipments of radioisotopic thermoelectric 
generators RTG-90-80/28-NSNU-S (RTG “Senostav”) manufactured to the technical conditions 
eI3.410.344 TU and being decommissioned. 



                

                                                    
                        In document
                        
    Upgrading the Regulatory Framework of the Russian Federation for the Safe Decommissioning and Disposal of Radioisotope Thermoelectric Generators
                        (sider 137-149)

                    

                            
            
            
                
                    

                    Last ned nå "Upgrading the Regulato..."
                    

            

        
        
                        
                
                    Outline

                    
                        	
                                        
    FSUE “VNIITFA”)
                                    
	
                                        
    GENERAL
                                    
	
                                        
    DOCUMENTS SUBSTANTIATING SAFETY
                                    
	
                                        
    LIST OF ISSUES SUBJECT TO VERIFICATION   5.1. General issues subject to verification
                                    
	
                                        
    STANDARD SAFETY REQUIREMENTS DURING RTG TRANSPORTATION  (SHIPMENT)
                                    
	
                                        
    Unloading of RHS containers at FSUE PA Mayak, RTG dismantling operations, temporary storage  of containers, unloading RHS containers, placing of RHS for a long-term storage (the first stage of
                                            (You are here)
                                    
	
                                        
    General requirements of emergency categories, initial actions and procedure of providing  information
                                    
	
                                        
    REVIEW OF BASIC REQUIREMENTS FOR PLANNING AND ENSURING OF  PREPAREDNESS FOR ELIMINATION OF CONSEQUENCES OF RADIATION
                                    
	
                                        
    DRAFT FEDERAL NORMS AND RULES
                                    



                    

                

            


            
            
            
                
                    
                        
  RELATERTE DOKUMENTER

  
      


                    

                

            

                    

    


    
  
  
  
    
      
        Bedrift

        	
             Om Oss
          
	
            Sitemap

          


      

      
        Kontakt  &  Hjelp

        	
             Kontakt Oss
          
	
             Feedback
          


      

      
        Juridisk

        	
             Vilkår For Bruk
          
	
             Retningslinjer
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Få våre gratisapper

        	
              
                
              
            


      

    

    
      
        
          Skoler
          
            
          
          Emne
                  

        
          
                        Språk:
            
              Norsk
              
                
              
            
          

          Copyright 9pdf.net © 2024

        

      

    

  




    



        
        
        
          


    
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


