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List of abbreviations     
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NWC “SevRAO” – Northwest Center on radioactive waste management “SevRAO”, a 

subsidiary of the Federal state unitary enterprise “Enterprise for 

radioactive waste management RosRAO” 
ODS - On-duty Dispatcher of Shift 

OJSC - Open Joint Stock Company 

RC - Reactor Compartment 

RD – Regional Department 

RF – Russian Federation 

RS – Radiation Safety 

RSES – Unified State System for Prevention and Mitigation of Emergency 

Situations 
RSS – Radiation Safety Service 

RW – Radioactive Waste 

SA - State Agency 

SCC - Situation Crisis Center 

SEB – Special Emergency Brigade 

SFD – Special Fire Department 
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TCC – Technical Crisis Center 

TE – Tactical Exercise 

UN – United Nations Organization 
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Introduction 
 

The tactical exercise (TE) “Arctic 2012” was conducted on 19-21 June, 2012, at the site of 

the Saida Bay branch of the Northwest Center on radioactive waste management “SevRAO" 

(NWC “SevRAO”). The exercise was carried out under the Arctic Council’s Emergency 

Prevention Preparedness and Response Working Group and in the framework of the 

Agreement between the Government of the Russian Federation and the Government of the 

United States of America on "Cooperation in Research on Radiation Effects for the Purpose 

of Minimizing the Consequences of Radioactive Contamination on Health and Environment", 

signed on 14 January, 1994. The Saida Bay facility of NWC “SevRAO” was selected as a 

venue for the “Arctic-2012” exercise under agreement of all interested parties. The facility 

provides storage and maintenance of single-compartment units of reactor compartments (RC) 

from decommissioned nuclear submarines to ensure (natural) reduction of induced activity to 

a level that allows their subsequent dismantling at minimum costs, as well as storage and 

maintenance of floating multi-compartment reactor units.  

Representatives of Saida Bay branch of NWC “SevRAO” and the Nuclear Safety Institute 

of the Russian Academy of Sciences (IBRAE RAN) took part in the preparation of the 

exercise. 

The specific issues of organization, preparation and conduct of the exercise were 

considered at several meetings, which were used to draw up the program and the plan of the 

exercise. These documents specify the objectives, goals, main participants, engaged forces 

and assets, as well as the methods for preparation, organization and conduct of this exercise. 

Also, the roles of the participants at various stages of the exercise preparation and conduct 

were determined. 

The exercise scenario was prepared by IBRAE RAN experts in close cooperation with the 

specialists of the Saida Bay branch of NWC “SevRAO” based upon analysis of the design 

basis and beyond design basis accidents. 

 

Subject of the exercise 
 

Mitigation of the consequences of a radiological emergency at the Saida Bay branch of 

NWC "SevRAO" of the State Atomic Energy Corporation "Rosatom". 
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Exercise objectives 
 
•  Practical application of notification procedures, assembly and deployment of management 

bodies, forces and assets of the facility, the Murmansk territorial subsystem and functional 
subsystems of RSES in the emergency situation mode. 

•  Practicing actions on fire extinguishing at the long-term RC storage pad of the Saida Bay 
branch of NWC “SevRAO”. 

•  Training actions on organization and conduct of radiation surveillance. 
•  Practical training of a number of tasks aimed at protection of the personnel of the Saida 

Bay branch of NWC "SevRAO" in case of a radiation accident. 
•  Training in accident analysis and forecast of its evolution, development of 

recommendations on protection measures for personnel, population and territories. 
•  Application of procedures of decision-making on protection measures for personnel, 

population and territories. 
•  Validation of information exchange at all stages of response and emergency works. 

 

Elements to be worked out during the exercise 
 
•  Preparedness of the facility, scientific and technical support centres, administrations of 

municipal, territorial and federal executive bodies to interact, respond and mitigate 
emergency situations. 

•  Immediacy to deploy the required forces and assets, organize the interaction and 
coordinate the emergency works. 

•  Timeliness and adequacy of communication at all stages and levels of management of 
emergency situation mitigation. 

•  Immediacy and credibility of radiation situation forecasts under emergency conditions. 
•  Adequacy of regulatory documents to respond and manage given emergency situation. 
•  Organization of interaction with the media. 

 

Participants of the exercise 
 

•  State Corporation “Rosatom”: 
o NWC “SevRAO” – branch of FSUE "RosRAO"; 
o FSUE “Emergency and Technical Centre of Minatom of Russia” (St-

Petersburg); 
o DNRS experts; 
o FSUE “SCC of Rosatom”; 

•  Murmansk Region: 
o ESC of the Government of the Murmansk Region; 
o MD EMERCOM in the Murmansk Region; 
o SRPI “Department for CD&ES and FS of the Murmansk Region”; 
o SA “Murmansk DHMS”; 
o Regional Department No. 120 of FMBA of Russia; 
o Central Medical and Sanitary Unit № 120 of FMBA of Russia; 
o Centre of Hygiene and Epidemiology No. 120 of FMBA of Russia; 
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o ESC of Administration of ZATO Aleksandrovsk; 
o Central Subsidiary of OJSC “CS “Zvezdochka” - "Nerpa" Shipyard. 

•  TCC IBRAE RAN. 
•  Burnazyan EMRDC FMBC of FMBA of Russia. 
•  SPA "Typhoon" of Roshydromet. 

 

Observers 
 

Russian observers represented the following organizations: FSUE “RosRAO”, DNRS of 

the State Corporation Rosatom, FMBA of Russia, IBRAE RAN, Center for hygiene and 

epidemiology № 120 of FMBA, Administration of the Murmansk Region, Administration of 

the Archangelsk Region, SRPI "Department for CD&ES and FS of the Murmansk Region”, 

Institute of global nuclear safety of SRNU "MEPhI”, FSUE “Emergency and Technical 

Centre of Minatom of Russia”, St-Petersburg. 

Representatives of the US Department of Energy (US DOE), Norwegian Radiation 

Protection Authority (NRPA), Radiation and Nuclear Safety Authority of Finland (STUK), 

and Commissariat for nuclear and alternative energy (CEA) of France took part in the exercise 

as observers. 

 

Stages of the exercise 
 

The exercise was conducted in the territory of the Saida Bay branch of NWC "SevRAO" 

on 19-21 June, 2012. Actions of the exercise participants were defined by the preliminary 

developed plan of the tactical exercise. 

The TE was conducted in 3 stages: 

Stage 1. Notification and communications (information exchange) in emergency situation 

at the Saida Bay branch of NWC “SevRAO”. Practicing fire extinguishing at the long-term 

RC storage pad. First-priority measures to protect personnel and the public. 

Stage 2. Organization of interaction between the management and emergency forces. 

Analysis, forecast and mitigation of the radiological accident. 

Stage 3. Survey and analysis of damage. Making decisions on restoring the safe 

conditions and mitigation of the radiological accident. 

 

Technological and Radiological Scenarios 
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An incident involving a crash of an aircraft at the solid radioactive waste (SRW) long-

term storage pad was selected as the scenario of a radiation accident in the framework of 

“Arctic-2012” exercise at the site of the Saida Bay facility of NWC “SevRAO” – subsidiary 

of FSUE “RosRAO”. 

In accordance with the scenario, an uncontrolled transport aircraft crashes at the temporary 

storage pad of decommissioned submarine reactor compartments in the Saida Bay branch of 

the NWC "SevRAO". The aircraft crashed, and the ignition of its fuel causes a minor damage 

to one of the stored reactor compartments, leading to partial loss of airtightness of the 

compartment, inflammation of the SRW stored inside and radioactive material release into the 

environment with combustion products.  

The radioactivity of the release was mainly caused by radionuclides 137Cs and 60Co. The 

activity of the release was selected so that the radiation consequences of the incident are 

limited to the site of Saida Bay branch of NWC “SevRAO”. No radiation consequences are 

expected for nearby settlements, including the town of Snezhnogorsk. All offsite radiation 

situation parameters will not change compared to their values before the accident. 

An important component of the exercise is a fire area caused by explosion of the aircraft 

fuel tanks, a situation, which seriously aggravates the conditions for radiation surveillance to 

be carried out by radiation surveillance brigades of the facility. Most of the information on the 

situation in the first minutes after the accident is provided by the sensors of local, facility and 

territorial ARMS. 

Calculations of the readings of the local and facility ARMS systems were carried out with 

account for natural background and the before-accident increase of the on-site dose rate due to 

radiation from reactor compartments and the stored SRW (see fig. 1).  

According to the exercise scenario, 5 minutes after the aircraft crashes on the site, causing 

fire, ARMS sensors are triggered at the Saida Bay branch of the NWC "SevRAO" indicating 

release of radioactive materials into the environment. The ARMS screen in this situation 

shows the monitoring sensors with gamma-radiation dose rate readings above 0.6 µSv/h in 

red, and the sensors with gamma-radiation dose rate reading between 0.3 and 0.6 µSv/h - in 

yellow. The sensors with gamma-radiation dose rate readings below 0.3 µSv/h are shown in 

green. 
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Fig.1. Simulated scenario dose rate values for gamma-radiation at the site of the Saida Bay 

branch of the NWC “SevRAO” for the sensors of the local (above) and facility (below) ARMS 
systems before the accident  

It is taken that approximately 90% of this release falls out in the vicinity of the damaged 

compartment, whilst the remaining 10% of the activity and the combustion products move in 

the south-south-east direction (in the direction of the main subsidiary of JSC “CS 

“Zvezdochka” – Nerpa SY) at a speed of 3 m/s (see fig. 3). 

The dose rate change dynamics forecasted for 22 sensors of the local and facility ARMS 

systems 1 hour after the incident and 1.5 hour after the emergency release are shown in fig.4. 

Dose rate drop at the period between 10:15 and 11:00 is related to the partial removal of 
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radioactive materials fallout from the site to the drain system during the extinguishing of the 

fire. 

 

 

 
Fig. 2. Simulated scenario dose rate values for gamma-radiation at the site of the Saida Bay 

branch of the NWC “SevRAO” for the sensors of the local (above) and facility (below) ARMS 
systems 7 minutes after the accident 

As the figure shows, the highest dose rate values are observed in the first minutes after the 

accident at the sensor PDH dat1.4 (about 23 µSv/h), which is mounted approximately 45 m 

from the crash site, while the other sensors show substantially lower dose rate values. It can 

be noted that the preliminary readings of the PDH dat1.1 sensor readings according to the 
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scenario are 0.65 µSv/h, i.e. they exceed the traditionally used alarm levels of 0.3 and 0.6 

µSv/h. 

 

 
Fig.3. Calculated trajectory of the radiation cloud movement as a result of the incident at the 

site of Saida Bay branch of NWC “SevRAO” 

 
Fig.4. Readings of the sensors of the local and facility ARMS systems of the Saida Bay branch 

of NWC “SevRAO” before and after the activity release. The axis show gamma-radiation 
dose rate in µSv/h and local time for the day of the accident 
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More detailed information for two sensors of the local ARMS (PDH dat1.4 and PDH 

dat2.7) showing the maximum and minimum changes in gamma-radiation dose rate after the 

accident is shown in fig.5. 

 
Fig. 5. Readings of the sensors PDH dat1.4 and PDH dat2.7 of the local ARMS system of the 

Saida Bay branch of NWC “SevRAO” before and after the activity release. The axis show 
gamma-radiation dose rate in µSv/h and local time for the day of the accident 

 

An interesting point is that the scenario forecasts an increase in the dose rate measured by 

the Post 1 PDH sensor of the facility ARMS system, which records both the movement of the 

radioactive cloud after the emergency release (sharp increase and drop of the dose rate), and 

some increase of the dose rate after the emergency release, which is related to the radioactive 

fallout to the SRW storage pad (see fig.6).  

Analysis of the information given in fig.4-6 demonstrated that the contamination level of 

the site of the SRW storage pad of the Saida Bay branch of NWC “SevRAO” – subsidiary of 

FSUE “RosRAO” is small and does not require sheltering or evacuation of the facility 

personnel. 
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Fig.6. Readings of the Post 1 PDH sensor of the facility ARMS system of the Saida Bay 
branch of NWC “SevRAO” – subsidiary of FSUE “RosRAO” before and after the activity 

release. The axis show gamma-radiation dose rate in µSv/h and local time for the day of the 
accident 

 

Following the fire extinguishing by the personnel of the Saida Bay branch of the NWC 

“SevRAO” – subsidiary of FSUE “RosRAO” and arrived fire brigades, a detailed dose 

measurement inspection of the pad is required to identify the areas with elevated local 

contamination levels for their subsequent decontamination. These works are carried out by the 

specialists of the radiation surveillance service of the facility. 

The scenario assessment of the initial contamination of the SRW storage pad by 137Cs (or 
60Co) is shown in Table 1 and Fig.7. For assessment purposes, it was decided to delimit the 

SRW storage pad section with dimensions of 210x140 m into 21 cells in the horizontal plane 

and 14 cells in the vertical plane. The dimensions of each cell are 10x10 m. For simplification 

of calculations it was taken that the activity of the cell is located in its centre. It is assumed 

that the fallout of each of the nuclides to the pad will amount 2.25 Ci (83 GBq). The 

numbering of the calculation mesh starts from the lower right part of the table (see Table 1). 

For simplification, Table 1 shows cells with 137Cs (or 60Co) activities exceeding 5GBq in red, 
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with activities in the range between 1 and 5 GBq - in yellow, and with activities above 0.05 

GBq - in greenish. 

 

Table 1. Scenario initial activity of 137Cs (or 60Co) at the cells of the calculation mesh, GBq 

 

 

 
Fig.7. Scenario initial activity of 137Cs (or 60Co) at the cells of the calculation mesh, Bq 

 

Interpolated density of radioactive contamination of the SRW storage pad with 137Cs (or 
60Co) at the calculation mesh nodes (intersection of cell boundaries) is shown in Table 2. The 



Page 16 of 57 

number of nodes for the 21x14 m mesh is 330. Interpolation was carried out with account for 

the calculation density in the cells surrounding the given node. As in the previous table, for 

simplification, Table 2 shows cells with initial 137Cs (or 60Co) contamination densities 

exceeding 20 MBq/m2 in red, in the range between 20 and 5 MBq/m2 - in yellow, and with 

contamination densities above 0.05 MBq/m2 - in greenish. 

 

Table 2. Scenario contamination density of initial contamination of SRW storage pad with 
137Cs (or 60Co) at the cells of the calculation mesh, MBq/m2 

 

 

During the visit to the site of Saida Bay branch of NWC “SevRAO” (April 25-27, 2012), 

the experts of IBRAE RAN agreed upon the input data for calculation of a potential activity 

decrease at the SRW storage pad due to partial washing out of the radionuclides to the sewage 

in process of fire extinguishing. Appropriate corrections have been made to the scenario (see 

Tables 3 and 4, and Fig.8). 

 

Table 3. Scenario final activity of 137Cs (or 60Co) at the cells of the calculation mesh, GBq 
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Fig.8. Scenario final activity of 137Cs (or 60Co) at the cells of the calculation mesh, Bq 

 

Table 4. Scenario contamination density for the SRW storage pad with 137Cs (or 60Co) at the 
cells of the calculation mesh, MBq/m2 

 
 

Gamma-radiation dose rate at the height of 1 m above the ground was calculated only for 

the calculation mesh nodes (see Table 5 and Fig.9). The table shows in red the mesh nodes, 
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where the calculated value of gamma-radiation dose rate could exceed 200 µSv/h, in yellow - 

the nodes where the dose rate will be in between 100 and 200 µSv/h, and in greenish - with 

dose rate above 10 µSv/h. 

 

Table 5. Scenario assessment of the gamma-radiation dose rate at 1 m above the ground at 
the nodes of the calculation mesh in the first minutes after the incident, µSv/h 

 

 

 
Fig.9. Scenario assessment of the gamma-radiation dose rate at 1 m above the ground at the 

nodes of the calculation mesh in the first minutes after the incident, µSv/h 

 

 



Page 19 of 57 

Table 6. Scenario assessment of the gamma-radiation dose rate at 1 m above the ground 

at the nodes of the calculation mesh in 1.5 hours after the incident, µSv/h 

 
 

 
Fig.10. Scenario assessment of the gamma-radiation dose rate at 1 m above the ground at the 

nodes of the calculation mesh in 1.5 hours after the incident, µSv/h 

 

Washing out of the radioactive material from the SRW storage pad to the industrial 

sewage in the process of fire extinguishing leads to approximately quadruple reduction of the 

gamma-radiation dose rate at the site. The results of gamma-radiation dose rate calculations at 
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1 m above the ground at the nodes of the calculation mesh are shown in Table 6 and Fig.10. 

The table shows in red the mesh nodes where calculated value of gamma-radiation dose rate 

could exceed 50 µSv/h, in yellow - the nodes where the dose rate will be in between 20 and 

50 µSv/h, and in greenish - with dose rate above 10 µSv/h. 

According to the exercise scenario, two radiation surveillance brigades enter the 

emergency area at the SRW storage pad 1.5 hours after the incident to measure the actual 

levels of territory contamination. Their tasks are: 

•  flagging of the contaminated area, where the dose rate exceeds 12 µSv/h; 

•  identification of the site section with maximum gamma-radiation dose rate values (the first 

radiation monitoring brigade). 

 

 
Fig.11. Preliminary plan for conduct of radiation surveillance at the SRW storage pad 

 

Points with the gamma radiation dose rate close to 12 µSv/h are shown in Fig.11 in 

yellow, points with the dose rate above the threshold - in red, and points with the dose rate 
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below 12 µSv/h are shown in green. Figures shown at each measurement point indicate the 

following: 

•  the first figure gives the number of the measurement point; for the first brigade 

(moving initially to the right from the entrance) the numbers are from 1 to 21, for the 

second brigade (moving left), – from 51 to 71; 

•  the second figures give the gamma-radiation dose rate values at 1 m from the ground 

in µSv/h. 

The dimension of mesh cells shown in Fig.11 are 10x10 m, therefore, the dimensions of 

the flagged area where gamma-radiation dose rate exceeds 12 µSv/h is approximately 80 by 

60 m, and the maximum dose rate value is 52 µSv/h.  

Collection of water partially contaminated with radioactive materials during fire 

extinguishing causes an increase in the gamma-radiation dose rate in the immediate vicinity of 

the sewage storage tank No.1 at the building of rain sewage purification facility. The results 

of dose rate measurements at the distance of 20-50 cm from the external wall of this building 

close to the vessel are 4.0 µSv/h, and 0.8 µSv/h at the distance of 10 m. Consequently, the 

management of the facility makes a decision to cut off this vessel from the sewage water 

collection system. As the radioactive cloud moved above the administrative building, there is 

a partial contamination of the roof of the structure. The carried out measurements showed that 

the maximum density of radioactive contamination of the roof amounts to 1 MBq/m2,while 

the measured values of gamma-radiation dose rate at 1 m from the roof were in the range of 1-

4 µSv/h. The reduction of gamma-radiation dose-measurement height to 10 cm above the 

building roof gives approximately double increase in the gamma-radiation dose rate values.  

Review of the data on weather conditions in the accident area and time dynamics of 

changes in the ARMS sensor readings showed that the radioactive cloud was drifting towards 

the main subsidiary of JSC “Cs “Zvezdochka” – Nerpa SY and the town of Snezhnogorsk. 

However, the total activity of the radionuclide release during the accident at the RW storage 

pad of the Saida Bay branch of NWC “SevRAO” is small and the ARMS sensors of the main 

subsidiary of JSC “CS “Zvezdochka” – Nerpa SY and the town of Snezhnogorsk will not 

record any changes in the readings. There will also be no changes in the readings of the 

territorial ARMS sensors in the vicinity of Murmansk. 

The analysis of the possible activity of the release carried out by IBRAE RAN experts 

showed that, based on the analysis of changes in ARMS sensor readings at SRW storage pad 

in the Saida Bay and the passport data on radionuclide composition of the SRW stored on site 
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showed that the main contribution to the activity was formed by 137Cs and 60Co. Preliminary 

qualitative assessments allow making a conclusion that the total activity of the release of these 

nuclides did not increase 10 Ci (370 GBq). At the same time, a substantial part of the activity 

released remained in the vicinity of the incident location, thus contributing to substantial 

increase of the readings of many sensors of the local and facility ARMS systems, whilst a 

lesser part of activity was moving in the direction of the main subsidiary of JSC “CS 

Zvezdochka” – Nerpa SY with the products of combustion of the aircraft fuel. 

These data were used by the specialists of NWC “SevRAO” as an input to the “Trace” 

computer code to calculate the possible contamination of the territory and the population 

exposure doses.  

The possible offsite external gamma-contamination dose for people for the selected 

accident scenario turned out to be several orders of magnitude lower than 1 mSv/year. 

Analysis of the contamination of the road connecting the site of RW storage pad of the 

Saida Bay branch of NWC “SevRAO” – subsidiary of FSUE “RosRAO” with the Nerpa SY 

and Snezhnogorsk was carried out by the specialists of the facility using a mobile radiometric 

laboratory (ML). The results demonstrated that the contamination of the road was low and no 

decontamination work was required. Analysis of the contamination of the territory in the 

vicinity of the accident will also be carried out using a ML sent from the “Nerpa” SY. 

In spite of favorable forecast of the radiation situation outside the territory of the Saida 

Bay branch of NWC “SevRAO” – subsidiary of FSUE “RosRAO”, a decision was made to 

carry out radiation monitoring in the northern part of Murmansk using the ML (Fig.12).  

 
Fig.12. Contamination measurements in Murmansk using MRL 
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Further observations showed that there was no contamination of the territory of Murmansk 

or its surroundings. 

The final part of the exercise includes development of a plan to mitigate the consequences 

of the accident at the Saida Bay branch of NWC “SevRAO” – subsidiary of FSUE 

“RosRAO”.  

 

Conduct of the exercise: 
 

10:00. Operators of the remote control post (departmental guards team No.3) report to the 

director: “An aircraft has crashed on the pad close to section No.7. Observing a seat of fire at 

the crash site”. 

The director of the branch takes command of the emergency actions and issues an order on 

engagement of an emergency situation mode, issuing fire alarm and assembly of ESC, SEB 

and the fire-fighting team.  

The director engages the siren of the local notification system (LNS) and announces: 

“ATTENTION! Exercise! FIRE ALARM! There was an aircraft crash at the reactor 

compartment storage pad followed by a spill of aviation fuel. I am announcing an 

EMERGENCY SITUATION at the facility, ESC is to assemble at the designated room. The 

personnel of the special emergency brigade-3 (SEB-3), fire-fighting team are to assemble for 

briefing at the first floor. Head of emergency works DIRECTOR". 

The dispatcher carries out phone notification of:  

•  the fire department; 
•  SCC of “SevRAO”; 
•  UODS of ZATO. 

ESC of the facility is assembled. Deputy Director starts acquiring ES information 
according to 2/ES form. 

 

10:04. Head of RS service reports to the Head of emergency works (Director): “Observing 

an increase in the gamma-radiation dose rate at ARMS sensors No. 1.4 to 23 µSv/h, 1.9  - to 5 

µSv/h, post 1 - to 1.5 µSv/h”. 

The Director issues “Radiation hazard” signal:  

•  the works stop, 

•  the Plan for protection of personnel is engaged.  

The dispatcher announces: “ATTENTION! Exercise! RADIATION HAZARD signal is 

announced! The unit at the reactor compartment storage pad has lost airtightness. Personnel is 
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to shelter in buildings, keep respiratory protection equipment at STAND BY, outside 

buildings ENGAGE respiratory protection, stop all works, shut down ventilation systems, seal 

doors and windows. Prepare for evacuation. Heads of units are to report on personnel, IPE and 

fire-fighting equipment”. 

 

 
Fig.  13 – Work of the ESC of the facility 

 
Deputy Director gives orders: 

- organize handing out of additional respiratory protection equipment at the post of 

sanitary treatment of the controlled area of the administrative building. 

- Head of Security Service is to block access to the site, organize arrival of interaction 

forces. Open the gate for unrestricted access of the fire-fighting team and organize a guard 

post. Prepare marks for correction of vehicle traffic. 

Chief Engineer carries out safety briefing (determines IPE, time of works) for the 

personnel of SEB, gives orders to the fire-fighting team on protection of the administrative 

building in case of spread of fire. The fire-fighting team of 6 men departs for the emergency 

area at 10:05. 

The SEB personnel has installed signs prohibiting movement on the road between 

biological purification station and power supply unit, and reported their actions to the Chief 

Engineer.  
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The security service has put signs for the route of interaction forces in the territory of the 

facility and reported to ESC. 

 
10:07. Head of RS service suggests: 

•  to organize temporary radiation control posts (for radiation monitoring of personnel 

and vehicles): at the emergency gate of the long-term storage facility of reactor 

compartments (LSF of RC), at the checkpoint (by simulation), at the boundary of 

radioactive trace, at the road near the power supply unit and biological purification 

facility (by simulation); 

•  to organize decontamination posts: at the emergency gate of the LSF of RC, at the 

checkpoint (by simulation), at the boundary of radioactive trace, at the road near the 

power supply unit and biological purification facility (by simulation); 

The director approves the suggestions of the Head of RS service and orders to carry out 

the actions.  

ESC receives the report from the Head of fire-fighting team: “Observing a seat of fire in 

the vicinity of unit No.530 with total area of about 900 m2, spilled aviation fuel is burning 

around the unit. Taking measures to prevent fire spreading to the administrative building". 

 
Fig.  14 – Actions of the fire-fighting team to prevent fire spreading to the administrative 

building 
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Chief Engineer suggests giving an access to the forces of the special fire department 

through the emergency gate and organizing a temporary radiation monitoring post at the gate. 

The director approves the suggestion of the Chief Engineer and orders to carry out the 

actions. 

Head of RS service organizes the radiation monitoring and decontamination posts and 

reports the actions to the Director. 

 

 
Fig.  15 – Temporary radiation monitoring post at the gate 

 
Deputy Director organizes opening of the emergency gates for access of the personnel of 

fire brigades. Reports to the Director upon completion. 

 

10:10. Director orders the Head of CD&ES HQ of the facility to draw up a report about 

the ES in accordance with the 2/ES form and the notification procedure.  

Head of CD&ES HQ prepares the report in accordance with the 2/ES form and sends it to: 

SCC of “SevRAO”, UODS of ZATO. 

 

10:20. Report of the Head of Security Service to the ESC: “Vehicles of the fire 

department have entered the checkpoint and proceeded along the route: first section, along the 

rock, third pier, emergency gates of the reactor compartment pad, total number of vehicles – 

3”. 
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Chief engineer gives orders to the head of SEB and the representative of RS service: 

“Instruct the personnel of the fire department, hand out personal dosimeters”.  

Head of SEB reports to the Chief Engineer: “Vehicles of the fire department have arrived, 

number of fire-fighters – 6 individuals. The personnel received instructions on radiation safety 

measures, individual dosimeters were handed out". 

Chief Engineer order the Head of SEB" “Start activities on surveillance and extinguishing 

of the seats of fire at the RC storage pad". 

Head of SEB reports to the Chief Engineer: “A decision was made to extinguish the fire 

by deploying fire hoses through the emergency gates without fire engines entering the 

territory of the pad. The fire extinguishing was started by the forces of the fire department of 

EMERCOM of Russia. Asking permission for exit of the fire-fighting team personnel from 

the LSF RC pad”. 
 

 
Fig.  16 – Deploying the forces of the special fire department 

 
Director approves the proposal of the Head of SEB and orders the personnel of the fire-

fighting team of the facility to leave the ES location. 

 

10:30. The representative of ESC of the Saida Bay branch of “SevRAO” holds a meeting 

of ESC, informs about the situation, organizes duty at the command post and interaction of 

RSES units. 
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Report of the Head of SEB to the ESC: “A (simulated) radiation accident with the release 

of radioactive aerosols to the environment occurred at the RC storage pad as a result of an 

external impact (explosion and fire). ARMS sensor readings in the technical territory are as 

follows: No. 1.4 - up to 23 µSv/h, 1.9 - up to 5 µSv/h, post 1 - up to 1.5 µSv/h. The 

radioactive cloud is moved with the wind in the south-south-east direction towards “Nerpa” 

SY and the town of Snezhnogorsk (135-145 degrees).  

Proposals for NWC “SevRAO” – subsidiary of FSUE "RosRAO": 

•  send a request to SPA “Typhoon” for regional weather data; 

•  send a request to TCC IBRAE RAN on provision of assistance in calculation of the 

radionuclide composition of the release and personnel exposure doses”. 

The Director approves the suggestions of the Head of RS service and orders to carry out 

the actions. 

  

 
Fig.  17 - Extinguishing of the fire by the forces of the fire department of EMERCOM of 

Russia 
 

10:32. Report of the Head of RS service to the ESC: “Radiometric monitoring of the fire-

fighting team leaving the emergency area was completed. The skin and protection equipment 

were contaminated up to 2000 part/min cm2. Individual personnel exposure dose is in the 

range of 25-30 µSv. Protection equipment removed and stored. The fire-fighting team 
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underwent sanitary treatment at the sanitary checkpoint of the administrative building. No 

contamination was found". 

Report of the Head of SEB to the ESC: “Vasily Petrovich Ivanov has been thermally burnt 

during fire localization. Medical assistance is required”. 

Chief Engineer orders the dispatcher: “Notify the medical and sanitary unit No. 120 about 

the injured person”. 

Dispatcher notifies the medical staff about a worker injured during localization of the seat 

of fire. 

 

10:35. Head of SEB reports to the ESC: “Extinguishing the seats of fire was completed; 

the fire-fighting team of the facility left the emergency area”. 

Director orders the head of RSS to carry out radiation monitoring of the personnel of FD, 

fire-fighting equipment and vehicles and carry out appropriate decontamination if required. 

Chief Engineer orders the Head of SEB: Close emergency gates of the LSF pad. Direct the 

personnel of the fire department through the sanitary checkpoint of the administrative 

building. 

The Head of SEB executes orders and reports to the ESC. 

RSS dosimetrists: 

•  carry out radiation monitoring of the vehicles of the FD; 

•  carry out radiation monitoring of the personnel of the FD; 

•  carry out decontamination of FD vehicles as necessary; 

•  reports about the implemented measures to the Head of RSS. 

 
10:36. Director orders the Chief Engineer and the Head of SEB: “Prepare proposals for 

engineering radiation surveillance of the accident area and the territory of the facility”. 

Proposals of the Head of RSS and justification of the need to carry out radiation 

surveillance:  

•  to specify the radiation situation in the territory of the facility and in its 

surroundings, radiation surveillance needs to be carried out: 

- at the LSFRC flagged section with dose rate exceeding 12 µSv/h; 

- in the territory of the facility on the administrative building roof along the 

radioactive cloud passage to outlined area with contamination above 0.25 

µSv/h; 
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- outside the territory of the facility along the route: pier No. 5 – Saida – 

Snezhnogorsk; 

- to carry out measures on protection of personnel; 

•  the personnel of engineering radiation surveillance to use the following protection 

equipment: protective overalls KZI-2 and “lepestok” respirators. 

Proposals of the Chief Engineer: 

•  send to the damaged reactor compartment an engineering surveillance team to 

identify the actual damage to the reactor compartment hull and identify the extent 

of works on mitigation of the ES". 

Deputy Director orders the Head of the garage to prepare vehicles for evacuation of 

personnel not involved in the mitigation of accident consequences and prepare the ML. 

 

10:38. Report of the Chief Engineer to the Director about the personnel of the special 

emergency brigade leaving the emergency area and proceeding to the sanitary checkpoint of 

the administrative building. 

Report of the Head of RSS: “Radiometric monitoring of the personnel of the SFD No.4 of 

DFFS of EMERCOM of Russia leaving the emergency area was completed. The skin and 

protection equipment were contaminated up to 2000 part/min cm2. Protection equipment 

removed and stored. The personnel of the SFD underwent sanitary treatment at the sanitary 

checkpoint of the administrative building. No contamination was found". Individual personnel 

exposure dose of the personnel of the SFD is in the range of 12 and 18 µSv”. 

 

10:40. Chief engineer orders the Head of SEB and the personnel of the teams of radiation 

and engineering surveillance, ML crew to arrive at the 1st floor of the administrative building 

for briefing. 

Head of RSS briefs the radiation and engineering surveillance teams and the crew of the 

ML and reports to the Director of the facility. 

Head of garage reports to the Deputy Director: “Vehicles for evacuation of personnel not 

involved in the mitigation of accident consequences and the ML have been prepared”. 

Director orders: “Head of SEB is to carry out radiation surveillance of the aircraft crash 

site at the storage pad. ML crew is to proceed along the designated route”.  
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Teams of engineering and radiation surveillance SEB-3 carry out radiation monitoring of 

the RC storage pad along the designated route and report the results to the ESC. 

ML crew performs radiation monitoring along the route pier No.5 – Saida Guba settlement 

– town of Snezhnogorsk and report the results to the ESC. Head of RSS reports the 

information received to the SCC of NWC “SevRAO” (via fax). 

Radiation surveillance unit No. 120 of FMBA of Russia performs assessment of the 

radiation situation in Snezhnogorsk. The results of the measurements are reported to the Chief 

Medical Officer of Department No. 120 (in writing, by protocols).  

Head of RSS reports to the Director: specified data on the radiation situation at the RC 

storage pad and at the technical territory allow making a preliminary assessment that the event 

corresponds to the level of “anomaly” according to the international nuclear and radiological 

events scale (INES). To justify the urgent measures to be taken, he reports the results of the 

radiation surveillance of the road to Znezhnogorsk and the territory of Snezhnogorsk to the 

ESC. 

No radiation consequences were observed for nearby settlements, including the town of 

Snezhnogorsk according to the results of the carried out radiation surveillance. Alarm 

thresholds may be exceeded outside the facility site. 

TCC IBRAE RAN presents a preliminary assessment of the release activity, forecast of 

the potential personnel and population exposure doses and its recommendations on rating of 

the event according to the INES scale (videoconference session with the CC of NWC 

“SevRAO” and TCC IBRAE RAN). 

 
Fig.  18 – Discussion of the event rating according to INES scale in the observers’ hall with 

participation of CC of NWC “SevRAO” and TCC IBRAE RAN 
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10:50. Director of the Saida Bay branch reports about the taken personnel protection 

measures according to form 3/ES via the ODS and all available communications to the Head 

of Administration of ZATO Aleksandrovsk and ODS of NWC “SevRAO”. 

 

11:00. Order of the Director (Chairman of ESC) about notification of organizations 

according to the list of organizations to be informed in all cases of radiation accidents due to 

the decision of ESC on engagement of the Plan of measures for protection of personnel. 

 

11:45. Head of RS service carries out a detailed analysis of the radiation situation in the 

vicinity of RC storage pad and in the technical territory of the site, and specifies the INES 

rating of the event, and reports his actions. 

Head of ESC, based on the report of the Head of RSS, announces information:  Report the 

INES rating of the event to the Administration of ZATO Aleksandrovsk via ODS and using 

all available communications and in writing. 

Head of ESC receives reports of ESC members on implementation of the “Plan for 

mitigation of ES…” and prepares proposals for: 

- identification of the most favorable transport and foot routes in the territory of the site 

and flagging of the contaminated areas; 

- guarding the territory at the border of hazardous area, organization of access control, 

strengthening the guards and radiometric monitoring at the checkpoints; 

- localization and mitigation of the consequences of radiation accident, carrying out 

emergency, rescue and other urgent works. 

Head of SEB-3 reports to the ESC: “SEB personnel have arrived at the sanitary 

checkpoint of the administrative building. Head of SEB arrives at the emergency HQ with a 

radiation surveillance act”. 

Discussion at the emergency HQ on the results of surveillance. 

It is important to note that in this situation scientific and technical support may be 

provided by the Emergency Technical Centre of St-Petersburg on simulated radiometric and 

spectrometric mapping of the location of the simulated accident. Specialists of ETC SPb are 

equipped with the required advanced equipment, are trained and prepared for implementation 

of complex engineering and technical works at the sites of radiological emergencies. 

 



Page 33 of 57 

11:50. Head of CD&ES service of the Saida Bay branch of “SevRAO” manages the 

following works: 

•  blocking access to the accident location; 

•  guarding the perimeter of the hazardous area; 

•  organization of flagging of the hazardous area by “Radiation hazard” signs; 

•  organization of safe routes for the personnel of SEB marked with appropriate 

warning signs; 

•  organization of access to hazardous areas under strict control of RSS. 

 

12:00. RS service (by simulation) organizes monitoring of contamination of clothes and 

footwear at the exit checkpoint from the Saida Bay branch of “SevRAO” for the personnel 

being evacuated. 

Personnel of the facility moving through the checkpoint (and vehicles passing through the 

checkpoint) are subject to mandatory radiation monitoring. 

IBRAE RAN presents specified assessment of activity of the release and the possible 

population exposure doses, forecast of the exposure dose of the injured worker.  

RS service of the Saida Bay branch of “SevRAO” jointly with TCC IBRAE RAN present 

specified forecast of the exposure dose of the injured worker for 1 hour and 1 day after the 

accident. 

 

12.15 – 13.00 Technical break for demonstration of the equipment engaged in the 

exercise.  

 

13:00. Head of RSS analyses the investigation results. Calculations and proposals are 

reported to the Head of ES mitigation. 

Head of RSS and the Chief Engineer (CE) report the results of investigation and the 

proposals to the Director.  

Director orders to report the results to the Head of RD No. 120 of FMBA of Russia. “RS 

service (if required) is to coordinate the exposure dose rate, control levels of contamination of 

territory, rooms and equipment with the Head of RD No. 120 of FMBA of Russia based on 

the current radiation situation”. 
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14:00. “-duty dispatcher of the Saida Bay branch of NWC “SevRAO” sends the report on 

personnel and population protection measures according to form 3/ES to the Head of 

Administration of ZATO Aleksandrovsk. 

 

15:00. On-duty dispatcher of the Saida Bay branch of NWC “SevRAO” sends the report 

on personnel and population protection measures according to form 4/ES to the Head of 

Administration of ZATO Aleksandrovsk. 

 

 
Fig. 19 Demonstration of the equipment taking part engaged in the exercise 

 

15:00 – 16:00. RS service and the engineering surveillance team carry out works on 

identification and analysis of the damage of SRW containers and give proposals for 

contamination localization and decontamination to the ESC. 
Decision of the ESC on preparation of the regulations for works to bring the situation into 

a safe condition. 

The final part of the exercise included development of a plan of measures for to mitigate 

the consequences of the accident at the Saida Bay branch of NWC “SevRAO” – subsidiary of 

FSUE “RosRAO”. 
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Discussion of the results of the exercise “Arctic-2012” at the Saida 
Bay branch of the North-Western Centre for radioactive waste 
management “SevRAO” on June 21, 2012 
 

Chairman – S.V.Raykov, deputy Director of the Department of nuclear and radiation 

safety of the State Corporation “Rosatom”. 
I.A.Ossipyants (IBRAE RAN) noted, that exercises and drills are conducted at 

nuclear and radiation-hazardous facilities, including Saida Bay, on a regular basis. However, 

exercises of such scale, when forces of many levels are engaged, are fairly rare. The Director 

of Saida, Mr. Vasgen Ambartsumyan, has also highlighted this. Mr. Ossipyants pointed 

attention that technical difficulties experienced during the exercise, which mainly concerned 

the presentation of information to the observers (who are present at all exercises) are caused 

by the poor communications facilities at Saida Bay (if compared with other SevRAO sites – 

Gremikha and Andreeva Bay). Saida Bay has no videoconferencing system. A temporary 

videoconferencing system installed on laptops was set up especially for the exercise. We 

should direct a letter to the Director of SevRAO, admiral Khandobin, that such a system is 

needed. 

I.A.Ossipyants has appraised the work of the personnel of the facility, as well as other 

organizations participating in the exercise, during the exercise as “excellent”. Mr. Ossipyants 

has also asked the observers to summarize all comments and findings of the exercise and send 

them to Mrs. L.G.Shpinkova for inclusion in the final report on the exercise. 

S.V.Raykov said that during the exercise there was a discussion of an interesting legal 

issue: who and how should start actions in case of a situation similar to the one, which was 

simulated at the site – an aircraft crash at the SRW storage pad. What are the legal aspects? 

Another important issue is informing the population. SCC of Rosatom has observed 

everything happening at the site and has prepared an information letter to IAEA. The local 

television has presented a report on the exercise. 
A.M.Agapov (MEPhI) noted that the personnel of the facility during the exercise 

acted in accordance with the scenario. The personnel had demonstrated their training and 

knowledge. Good interaction with EMERCOM of Russia, territorial management structures of 

the Murmansk Region and other organizations engaged in the scenario was demonstrated. 

Thus, the goal of the exercise was fulfilled. The scenario did not pay enough attention to 
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interaction of the official structures. Such actions should be of a standard character, they may 

be not practiced during the exercise (i.e. be performed by simulation), but they should be 

included. SPA “Typhoon”, EMRDC were not engaged in the exercise as was SCC of Rosatom 

in the part concerning generation of a number of messages. Speaking of the actions of the 

personnel at the site, Mr. A.M.Agapov expressed an opinion that the actions on flagging of 

the contaminated territory were not demonstrated enough, thus raising a number of questions 

among the observers. This should be taken into account in the future.  

On the whole, the exercise has fulfilled its role. It was interesting from a professional 

and radiological point of view. Mr. Agapov has noted a successful choice of the scenario, and 

that the exercise demonstrated that a serious radiation accident is not possible at the Saida 

Bay.  

Mr. S.V.Raykov underscored that, in addition to the exercise, the visit was held to 

show the facility to the observers. Personnel had paid a lot of attention and time to this issue. 

We discussed the results of the exercise with the Director of ETC SPB Mr. A.I.Sorokin, and 

particularly we discussed the issue of how to assess the separate phases of the exercise to use 

the lessons learnt for enhancement of the system of personnel training at Rosatom facilities.  

Rosatom manages a very diverse range of facilities and the rescuers should be trained in 

actions in actual conditions.  

Mr. A.I.Sorokin (ETC SPb) in his speech said that the work on conduct of the 

exercise is divided in three parts: preparation, conduct of the exercise and actions of the 

management system. According to his opinion, the scenario was a well prepared one, except 

for two issues: the characteristics of the aircraft falling on the pad and the characteristics of 

damage caused by the crash. Speaking of the phase of the exercise observed by the observers, 

more attention should be paid to the initial phase and more data should be given on the current 

situation, and this will make it easier for the observers to follow the events. Interaction 

between the participants of emergency response was a very good one. The personnel should 

not have waited for information from IBRAE to carry out flagging, but should have carried 

out surveillance. The personnel acted as a team. It was felt, that they are well trained. Mr. 

A.I.Sorokin has noted two problematic issues: first one is the use of protection equipment. 

This cannot be underestimated, as this may lead to overexposure of the personnel, but also 

cannot be overestimated, as this may cause excess thermal load on the human organism and a 

heat stroke. The second problematic issue is carrying out the radiation surveillance. In reality, 

this is a complex process, where one should act in strict accordance with the surveillance 
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procedure. We have been trained on how to do this by military specialists. The territory of 

Saida is already divided in sections, and this could be used. Mr. A.I.Sorokin gave high 

appraisal for the actions of the management of the facility, who acted in strict adherence to the 

algorithm. On the whole, as noted by Mr. A.I.Sorokin, the exercise was held at a good level 

and demonstrated the preparedness of the facility to respond to radiation incidents.  

Mr. S.V.Raykov commented that many observers have noted the fact that a decision 

was expected from TCC IBRAE RAN (according to the scenario), which caused some delay 

in actions.  

Mr. I.A.Ossipyants explained, that there was a technical failure and there was no 

communication with the room where the ESC worked for 30 minutes, therefore the observers 

could not see that the preliminary assessment of the radiation situation have been done by the 

personnel of the facility on their own. The reconnaissance routes were drawn up based on 

these calculations. 

Mr. G.A.Novikov has expressed his positive view of the exercise, and noted that the 

scenario considered had a very low probability. He proposed to consider a scenario of an 

accident during dismantling of a three-compartment reactor unit to form a single-compartment 

unit. Such works will start at Saida in two years, and therefore such a scenario is interesting 

for the future.  

Mr. S.V.Raykov thanked for an interesting proposal and said that it will be considered 

at Rosatom. 

Mr. F.Mariotte (CEA, France) thanked the organizers of the exercise for the 

invitation. He liked the preliminary tour of the facility, which allowed getting familiar with 

the site. Mr. Mariotte regarded that as a good practice and he would recommend using it for 

exercises in France. Mr. Mariotte has also given gave a good appraisal of the booklet issued 

before the exercise. He liked that the most severe scenario was selected for the exercise, 

however he felt that some issues were still left (characteristics of the aircraft – large/small, 

accident or a terrorist attack). Mr. Mariotte noted that the strong side of the facility is a 

developed system of ARMS sensors and that the personnel may access these data using i-

pads. The observers did not see the actions on mapping. Of course, in case of a more severe 

accident, air gamma surveillance should be applied, as used in France. Mr. Mariotte liked the 

organization of interaction with the federal agencies and higher organizations. Among the 

drawbacks he noted the press-releases, which should be prepared faster (according to French 

regulations, the first press-release should be issued 1 hour after the accident). 
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Mr. E.N.Glukhikh (SC Rosatom) commented the speech of Mr. Mariotte by saying 

that in Russia there was also a requirement to present the first press-release 1 hour after the 

accident. Speaking of the emergency situation, he mentioned that there was a Decree of the 

Government of the Russian Federation that SCC of Rosatom was a centre of notification, 

information and communication. The issue of notification in Russia had been worked through 

long ago. The representatives of the neighboring countries would confirm that they had 

received the information message about the exercise. Notification of IAEA centre is now 

performed via a specialized IAEA site. SCC has confirmed that notification was carried out in 

accordance with the procedures and the information was posted on the site.  

Mr. S.V.Raykov said that all comments would be considered jointly with IBRAE 

experts. This is important both for the facilities of Rosatom and the Institute of global nuclear 

safety of MEPhI to understand how to train students. We expect an article about the exercise 

from Mr. G.A.Novikov. It would be interesting to see how emergency response is organized 

at the facilities in other countries, how similar systems function there.  

Mr. J.Krol (DOE, USA) expressed his observations of the exercise: it was interesting 

to see how an exercise was organized at such a complex facility, where construction is still 

underway. This facility, contrary to former naval coastal maintenance bases is in a great 

condition and everything was made to prevent contamination of the environment. Interaction 

with other organizations was well organized, however, according to Mr. Krol, he was worried 

that a single person may be overloaded with so many communication sessions. He suggested 

that exercises should be paused to discuss technical issues.  

Mr. S.V.Raykov thanked admiral Krol for the suggestion of a technical break, which 

should be taken into account in for the future exercises. 

Ms. I.M.Eikelmann (NRPA, Norway) expressed her gratitude to the organizers of 

the exercise for the invitation to take part in it as an observer. She especially noted the useful 

and informative character of the tour of the site before the exercise and expressed her hope 

that such events w continue in the future. Interaction between various organizations at all 

levels was well organized. The presence of a videoconferencing system has simplified 

emergency response actions. According to Mrs. Eikelmann, they could never engage so many 

organizations of various levels simultaneously, as in this exercise, during emergency exercises 

in Norway. Ms. Eikelmann regretted that the observers could overlook a part of the exercise 

due to technical difficulties, while it would have been very interesting to see what was going 

on in the rooms of responsible organizations, where the decisions were made. Also, special 



Page 39 of 57 

attention in the exercises should be paid to public communication, and this element should be 

included in exercises and drills more frequently.  

Ms. D.Solatie (STUK, Finland) expressed her gratitude for a well planned and well 

held exercise, and demonstration of the equipment used in the exercise. Ms. Solatie 

commented that the actions of ERT personnel should prioritize the extinguishing of the fire 

and evacuation of the injured worker. She expressed doubt that the event was rated as zero 

level according to INES, as in Finland such an event would be classified as level 1 or level 2. 

Ms. Solatie paid attention to the importance of notification procedures and confirmed that 

notification was received in Finland, though in Russian language. On the positive side, Ms. 

Solatie noted the programs for assessment of the radiation situation. 

Mr. S.V.Raykov summarized the discussion. He said that, regardless of the scenario, 

the exercise revealed many problems where work is required, including both technical issues 

and procedures, as well as timely information of the public for prevention of panic. Mr. 

Raykov thanked all the participants and observers of the “Arctic-2012” exercise for effective 

work. 

 

Conclusions of the exercise 
 

1) The objectives of the exercise were fully achieved; all tasks set for the participants 

were completed. Planning, preparation and organization of the practical exercise were 

performed at a good level.  

2) The exercise demonstrated that for the given facility even such a severe accident as an 

aircraft crash into the reactor compartment storage pad does not cause severe 

radiological consequences. 

3) The exercise allowed successful training of: 

•  procedures of notification on the simulated accident at the facility, local, regional, 

branch, federal and international levels; 

•  mobilization of forces and assets of emergency and rescue teams and CD&ES 

services of the Saida Bay in the area of the simulated accident, their assembly and 

start of emergency actions; 

•  procedures of interdepartmental coordination of actions of management bodies, 

forces and assets on mitigation of the accident consequences; 
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•  actions of the management and ES commission of the facility on decision-making 

on engagement of the "Plan of measures for protection of personnel in case of an 

accident at the facility”. 

•  procedures of notification and transfer of information about the emergency 

situation at the facility to the competent authorities of the Russian Federation and 

IAEA, as well as regulatory and supervision bodies in the field of nuclear safety of 

the neighboring countries. 

4) Much attention during the exercise was paid to fire safety assurance at the site in case 

of an emergency situation. System of fire-fighting of the ERT of Saida Bay aimed at 

prevention of fire spreading to fire-hazardous facilities of the site was demonstrated in 

full. In case of an ES with combined fire and radiation impacts, attention should be 

paid to preparedness of the fire-fighting system as the fire factor is frequently as 

hazardous, and sometimes even more hazardous, than the radiation factor. 

5) It is important to note the scientific and technical support provided by the Emergency 

Technical Centre of St-Petersburg on simulated radiometric and spectrometric 

mapping of the location of the simulated accident. Specialists of ETC SPb are 

equipped with the required advanced equipment and are trained and prepared for 

implementation of complex engineering and technical works at the sites of radiological 

emergencies. 

6) The exercise demonstrated the capability to present simulated ARMS data on portable 

pad computers. Such a technology allows the Head of emergency works, the Head of 

radiation safety service, heads of radiation surveillance teams to monitor in on-line 

mode all the information on the radiation situation at ARMS sensors and effectively 

use the received data for planning of measures on accident mitigation. 

7) The technical capability to organize video translation of the ERT actions on mitigation 

of the emergency situation at the centre of observation of the exercise using remotely 

controlled video cameras should be noted and used in the future. It allows quick 

changes of the view of video image and receive data from the location at the site 

where counter emergency actions are taken at the current time. 

8) The issues of emergency communication with the media and public were not 

sufficiently covered in the exercise. More attention should be paid to this very 

important aspect of counter-emergency actions at the next exercise “Arctic-2014”. 
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9) Absence of reserve individual dosimeters of x-ray and gamma-radiation for personnel 

of other organizations engaged in mitigation of the accident consequences was noted. 

In a critical situation, such equipment should be available for monitoring the 

individual exposure doses of the emergency workers. It is therefore feasible to 

recommend equipping the ERT of Saida Bay with additional dosimetric and 

radiometric equipment. 

10) It is advisable to use the results of the carried out exercise in training and advanced 

training of specialists in the field of emergency preparedness and emergency response 

to radiological emergencies. 
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Appendix 1. Media about the “Arctic-2012” exercise 
 
Tactical exercise “Arctic-2012" held on June 20, 2012 in the territory of Saida Bay branch of 
NWC “SevRAO" was well covered by the media. On the day of the exercise, the information 
was announced in the news of the regional Murmansk television, while the course of the 
exercise and responses of the observers were published in the Internet media.  
 
Murmansk state television and radio broadcasting company has posted the following 
information at its Internet site www.murman.rfn.ru on June 21. 

 
International exercise “Arctic-2012” at the Saida Bay 

Elena Belkina

 
 

International exercise in the framework of an agreement 
between Russia and the USA on assessment and response 
to radiological accidents was held at Saida Bay. This is a 
branch of “SevRAO” which is one of the leading 
facilities in Europe for long-term storage of single-
compartment reactor units of decommissioned nuclear 
submarines. Actions on accident mitigation were 
practiced by medical workers, EMERCOM services, 
scientists and specialists of “SevRAO”. Experts from 
Russia, USA, Norway, Finland and France observed the 
exercise. 

 Coastal storage facility of single-compartment reactor units of decommissioned 
nuclear submarines at Saida Bay is a unique facility, the only one of such kind in Europe, 
which was constructed in cooperation by Russia and Germany in the framework of Global 
partnership. The document was signed in 2003 and it can be said that not a single day was 
wasted. Today 47 units have been placed for safe 70 year storage at the pad, 7 more will be 
received in autumn. Two batches of the facility are functioning, third is close to completion. 
Director of Saida Bay branch of NWC “SevRAO” Vazgen Ambartsumyan says: “Everything 

 
Photo Video 
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concerning construction and procurement of equipment was funded by Germany, everything 
concerning the operation is funded by the Russian side, Rosatom”. 

The cost of the coastal facility is 1 billion dollars, its main focus is on radiation and 
environmental safety. Director of NWC “SevRAO”, subsidiary of FSUE “RosRAO” Vladimir 
Khandobin says: “This facility is of course new, built from scratch, therefore all measures on 
safety assurance have been executed at the top level”. The drills for personnel, which mostly 
consist of former naval submariners, are held here on a regular basis. There are a lot of 
sensors here. The international community has decided to test the level of interaction of units 
and agencies. 

The most difficult part of the exercise was to make up a truthful legend, which reflects 
an actual hazard which may occur at such a modern facility. It was decided that an aircraft 
would fall on the site and two tons of kerosin will be spilled under the compartments. Steel 
and titanium units may, at a very unlikely scenario, behave as a tin thrown in the fire, i.e. 
burst and release the hazardous contents to the environment.  

Expert of the Russian Federation at the UN and the World Nuclear Association, 
representative of IBRAE (Moscow) Mr. Oleg Pavlovsky noted: “The scenario is unlikely, but 
even in this case the units are so tough and well protected that only a small release of 
combustion products is possible”.  

Fire-fighters, dosimetrists, medics of the Federal Agency. Everything was as should 
be. The exercise was observed in an on-line mode from Rosatom, Government of the Region, 
Moscow scientific institutes.  

Observers from the United States of America, France, Norway and Finland are closely 
watching the actions of management and specialists of “SevRAO”. Highest interest in 
exchange of information and notification about the accident is shown by our closest 
neighbours – Norwegians. According to the expert observer from Norway Inger Margrethe 
Hetta Eikelmann: “Kola Peninsula has a lot of hazardous objects, it is important for us to 
know how the protection and emergency response system are organized. It is all well tuned at 
Saida Bay". 

Radiation surveillance follows the rescuers. They are closely watching the situation. 
Special goggles project data right into the eye. Head of the radiation surveillance team Mr. 
Aleksander Vazhenin said: “We have a radiation surveillance system, which allows 
simultaneously recording two parameters of radioactive contamination at the same time, 
behind our backs”. 

The instrumentation is checked by experts and journalists. The first have to assess the 
results, the second are to inform the public. The beloved region may sleep peacefully. 
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Announcement about the 
exercise was posted at the 
site www.vmurmanske.ru 

 
, 

 

10:00 – Tactical exercise “Arctic-2012” on assessment and response to a radiation accident at the Centre for 
radioactive waste management of the Saida Bay branch of NWC “SevRAO” – subsidiary of FSUE “RosRAO” with 

participation of international observers (Murmansk, Burkova St., 4). 

Detailed information was posted later: 

Exercise “Arctic2012” 

Tactical exercise “Arctic-2012” on assessment and response to a radiation accident at the 
Centre for radioactive waste management of the Saida Bay branch of NWC “SevRAO” – 
subsidiary of FSUE “RosRAO”. 

The subject of the exercise was mitigation of the 
consequences of a radiological emergency at the Saida 
Bay subsidiary of NWC "SevRAO". 
The activities take place under guidance from the 
Nuclear Safety Institute of the Russian Academy of 
Sciences 
Commission for prevention and mitigation of 
emergency situations and fire safety assurance of the 
Government of the Murmansk takes part in the 
exercise, 

 

 

along with the Department for hydrometeorology and environment monitoring of 
Roshydromet, crisis centre of NWC “SevRAO” – subsidiary of FSUE “RosRAO”, emergency 
medical radiation and dosimetry centre of A.I.Burnazyan FMBC of the Federal Medical and 
Biological Agency of Russia, as well as other interested organizations and agencies. 
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"Arctic-2012” is held in presence of international observers – representatives of  USA, 
Norway, Finland and France. 

The results of the exercise will be used to develop a system of notification and information 
exchange in case of an emergency situation at the Saida Bay branch, and develop a procedure 
of management interaction in analysis and forecast of the radiation accident. Also measures 
on protection of personnel and population and bringing the situation into a safe condition will 
be developed. 

Editor board of Vmurmanske.ru 

Nord-news information agency has posted a series of reports from the exercise with 
photo and video materials at its site. 

http://nord-news.ru/news/2012/06/20/?newsid=3278 

 

“Arctic-2012” has shown the world 
how to respond to an emergency at a 
storage facility for containers with solid 
radioactive waste. 

As IA “Nord-news” has already 
informed, today exercise “Arctic-2012” on 
assessment and response to a radiation 
accident was held at subsidiary No. 3 of NWC “SevRAO” in Saida Bay. The exercise was 
held in the framework of the Agreement between the Government of the Russian Federation 
and the United States of America Government, issued on January 14, 1994, "On the 
cooperation in the field of contamination research for minimizing the level of harmful 
consequences of contamination on the human health and environment". The conduct of the 
exercise was observed not only by Russian specialists, but also by foreign observers from the 
USA, France and our neighbours Finland and Norway. 

According to the organizers of the exercise, the scenario chosen was somewhat 
fantastic, but also very complex: a Boeing-767 aircraft falls onto the solid radioactive waste 
storage facility (namely the pad for reactor compartments of nuclear submarines). The crash 
and the ignition of fuel causes damage to one of the SRW storage reactor compartments, 
leading to partial loss of airtightness of the compartment, inflammation of the SRW stored 
inside and release into the environment of a part of radioactive materials. 

Chief Engineer of the Saida Bay branch of NWC “SevRAO” Vladimir Sergeev before 
the accident explained that in theory the compartment will not be destroyed, as it is made of 
very strong and thick steel, which should withstand even missile or mine explosions. 
Therefore an aircraft, even if it is to fall on the storage facility, will just bounce off the 
compartment and we will only have to extinguish a fire. 
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“Even if we suppose that an aircraft is very tough and can damage the compartment, 
the accident will only have a local character and will not cross the borders of the site, i.e. there 
will be no danger for the surrounding settlements” - commented Mr. Vladimir Sergeev. 

So, an aircraft crashes at the site, an alarm sounds, all emergency services of the region 
are notified. Internal fire-fighting services of the facility are the first to fight the fire, who pour 
the fire from the hoses connected to fire hydrants.  By the way, if an actual accident took 
place today, the work of the firemen will have been done by a strong rain, which fell on Saida 
Bay exactly at the start of the exercise. 

By the time the fire is localized, fire engines arrive at the storage facility. Firefighters, 
dressed in special radioactive-protective overalls pour the combustion products spilled from 
the reactor compartment. They are successful in this task, though one of the firemen is injured 
- he is taken away in an ambulance. 

The hardest part is over, but a lot of work is ahead. Continuous monitoring of the air 
condition is required, as for some wind directions the radioactive cloud may be taken towards 
settlements. It is also important to treat radioactive water which was used for fire 
extinguishing and has collected in sewage via special drains, as well as to carry out other 
actions. 

The exercise was also watched in real time by observers at the exercise headquarters.  
Continuous communication was maintained with the situation centre of the Murmansk 
Region, MD EMERCOM of the Murmansk Region, SevRAO, Rosatom, and Nerpa SY. 

Deputy section head of the Nuclear Safety Institute Mr. Oleg Pavlovsky (see video for 
details) said that the storage facility was constructed using advanced technology and is so 
well protected, that there cannot be any accidents at the site, therefore an improbable scenario 
had to be chosen. “A wide monitoring system is operating here, - tells Oleg Anatolyevich. - A 
great number of sensors are located along the perimeter. This greatly changes the approach to 
assessing the scale of the accident. We can get accurate data about what is happening at the 
site nearly right away. We cannot underestimate the incident”. 

Observer from Norway Ms. Inger Margrethe Hetta Eikelmann has noted the high level 
of organization of the exercise and high level of preparedness of the local specialists to such 
incidents. “There are a lot of radiation-hazardous facilities in the Kola Peninsula, the 
Norwegian observer has commented. - Therefore it is of course important for us to make sure 
that emergency preparedness and emergency response is at the highest level at such facilities. 
We cooperate with the Russian side in the framework of many programs aimed at improving 
the safety at such facilities”. 

You may watch the details of the exercise at our portal in the "Photo report" section. 

http://nord-news.ru/news/2012/06/20/?newsid=32781 

Regular exercises and drills are the most effective means of verifying the reliability of the 
emergency response system, Leonid Bolshov. 
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As IA “Nord-news” has already informed, today exercise “Arctic-2012” on assessment and 
response to a radiation accident was held in Murmansk. The exercise was held in the 
framework of the Russian-American intergovernmental agreement, "On the cooperation in the 
field of contamination research for minimizing the level of harmful consequences of 
contamination on the human health and environment". The scenario of the exercise was 
created by IBRAE in close cooperation with the specialists of  NWC “SevRAO” – subsidiary 
of FSUE "RosRAO". 

According to the scenario of the tactical exercise “Arctic-2012” at 10 a.m. June 2012, an 
“Emergency situation” was announced at one of the leading facilities on long-term storage of 
single-compartment reactor units of decommissioned nuclear submarines in the Murmansk 
Region. During the exercise the emergency brigade of the facility carried out radiation 
surveillance, extinguished simulated fire, while receiving the information on the current 
situation from the sensors of local, facility and territorial ARMS. 

Press-service of IBRAE RAN reported that international observers from the USA, France, 
Norway and Finland have arrived to watch the exercise “Arctic-2012”. Also the 
representatives of Moscow office of the US Department of Energy took part in the exercise 
via videoconference organized at the Technical Crisis Centre (TCC) IBRAE RAN. 

In addition to the specialists of IBRAE, representatives of the following organizations took 
part in preparation and organization of the exercise: State Corporation “Rosatom”, 
Department for civil defence, protection of population from emergency situations and fire 
safety of the Murmansk Region, Situation centre of the Government of the Murmansk Region, 
MD EMERCOM of Russia in the Murmansk Regional, A.I.Burnazyan Federal medical 
biophysical centre of FMBA of Russia, SPA “Typhoon” of Roshydromet, etc. 

Director of the Nuclear Safety Institute (IBRAE), corresponding member of the Russian 
Academy of Sciences Mr. Leonid Aleksandrovich Bolshov has noted the importance of 
international exercises for assuring the safety of nuclear facilities. “The safety of potentially 
nuclear and radiation-hazardous facilities is ensured by a wide range of measures, –aid Mr. 
Bolshov, - where an important role is played by the preparedness of the emergency response 
forces and assets for emergency situations. In Russia we have been working on this for a long 
time, therefore we did not have to make any major changes after the accident at the 
Fukushima Daichi NPP". Regular exercises and drills are the most effective means of 
verifying the reliability of the emergency response system”. 
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Information about the exercise was posted 
by the Murmansk information agency b-
port.com on the main page in the news 
section.  
http://www.b-port.com/news/item/83110.html 

 

 

 

Exercise on response to radiation accident “Arctic-2012” has started in Murmansk 

 

 

Today tactical exercise “Arctic-2012” on assessment 
and response to a radiation accident at the Centre for 
radioactive waste management of the Saida Bay branch 
of NWC “SevRAO” – subsidiary of FSUE “RosRAO” 
with participation of international observers is held in 
Murmansk. 

According to the Committee on industrial development, 
environment and nature use of the Murmansk Region, 
the exercise is held in the framework of the Agreement 
between the Government of the Russian Federation and 
the United States of America Government "On the 
cooperation in the field of contamination research for 
minimizing the level of harmful consequences of 
contamination on the human health and environment". 

The objective of the exercise is testing and enhancement 
of the system of emergency response and raising the 
preparedness of the personnel of the facility to 
mitigation of the consequences of radiation accident. 
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An article with a striking title appeared on the site of the Bellona organization:  
“Exercise at Saida Bay: an aircraft crashed, leading to radiation leak and fire”, where 
journalist Aleksey Pavlov told about the exercise. 

 
 
Exercise at Saida Bay: an aircraft crashed leading to radiation leak and fire 
 
According to the legend of the exercise, a transport aircraft crashed on one of the SRW 
containers at 10 a.m. on June 20. This lead to a fire and partial damage of the container. 
Through the fractures formed radioactive substances were released: cesium-137 and 
cobalt-60. 

- The scenario is, of course, an improbable one, - shared his opinion with the journalists a 
representative of the Nuclear Safety Institute (IBRAE), expert of the UN and the World 
Nuclear Association Mr. Oleg Pavlovskiy. But even in this case the steel and titanium hulls 
are so well protected that only a small release of combustion products is possible. 

However, according to the representatives of CD&ES, the situation is quite lifelike: 
- This is a real situation. Everything may happen in life. Various objects fall from the skies in 
Russia. An aircraft may fall, or maybe something heavier. We should be ready for everything, 
- assured acting Head of the Department of civil defence, emergency situations and fire safety 
of the Murmansk Region Mr. Anatoly Zalesov. 

However, according to the representatives of CD&ES, the situation is quite lifelike: 
- This is a real situation. Everything may happen in life. Various objects fall from the skies in 
Russia. An aircraft may fall, or maybe something heavier. We should be ready for everything, 
- assured acting Head of the Department of civil defence, emergency situations and fire safety 
of the Murmansk Region Mr. Anatoly Zalesov.-{}- 
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After acquiring initial information about the situation, the regional CD&ES commission has 
sent two mobile laboratories from Murmansk, which studied the radiation situation and 
transmitted data to the Centre of monitoring and forecasting of emergency situations. 

The firemen took half an hour extinguishing the fire. The personnel was alive and well, in 
spite of the gamma-dose rate rising up to 7 microsieverts (about 700 microroentgen) per hour. 
This exceeded the background values by tens of times. However the sensors of the regional 
radiation monitoring system at the nearby town of Snezhnogorsk did not record doses 
exceeding natural background. This allows making a conclusion that an accident had a local 
character. 

- Approximately 90% of the radioactivity released remained on the site, the remaining 10 
have moved in the direction of “Nerpa” shipyard. However, according to our calculations, the 
contamination and exposure dose of people outside the site is several times lower than the 
criteria for intervention, - Head of the Centre for monitoring and forecasting of the 
Department for CD, ES and fire safety Mrs. Natalya Rybchak told the journalists. - In 
simulation of the situation we used the required hydrometeorological data – wind speed and 
direction, the possibility of precipitation, air temperature, etc. 
Based on the data provided by the specialists, the authorities did not even consider evacuating 
the population of nearby towns. Residents were recommended to stay indoors unless 
necessary and were discouraged to take iodine pills. 

Observers 

The mitigation of the simulated accident was observed not only be multiple Russian 
structures, but also by observers from the USA. France, Norway and Finland. They wanted to 
see how prepared is the personnel of “SevRAO” to mitigation of the consequences of a 
radiological accident. This information is of special interest for our closest neighbours – 
Norwegians, who cooperate with us on many nuclear projects. 
 
- Such exercises are surely needed. They give personnel the necessary skills to act in a 
situation of a real accident, when the exposure doses will be not simulated, but real, and the 
fire will have real temperature, so you cannot approach it, – commented the Head of 
“Bellona-Murmansk” Mr. Andrey Zolotkov. - I have participated in many exercises when I 
served with the nuclear navy. Even at such simulated accidents unexpected things had 
happened: either there is no water in the fire-fighting line, or the personnel gets dressed in 
clothes not suitable for work, or the instrument malfunctions, etc. 

At one time, when a real incident happened, at first the situation was really unpredictable: 
instead of specific actions of the emergency team, there was considerable confusion in 
behaviour of people, – someone tried to command, others tried to give advice and discuss 
what happened, some, however strange it may sound, just watched and did nothing, and we 
have lost many valuable minutes as a result. Thanks god, everything turned out well. Actions 
of people in a real accident and during the exercise may differ significantly and this shall be 
taken into account. 

Kola Peninsula has a lot of hazardous objects, and it is important for us to know how the 
protection is organized and what is the emergency response. Everything is well organized at 
Saida Guba, - noted the expert from Norway Ms. Inger Margrethe Hetta Eikelmann. 
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The tactical exercise was called “Arctic 2012” and was held in the framework of the  
Agreement between the Government of the Russian Federation and the United States of 
America Government "On the cooperation in the field of contamination research for 
minimizing the level of harmful consequences of contamination on the human health and 
environment". 

Saida Bay settlement is located on the west coast of the Kola Bay close to Snezhnogorsk, 
Polyarnyi and Gadzhievo. It hosts the Centre for radioactive waste management of the North-
Western Centre “SevRAO”, subsidiary of FSUE “RosRAO”. The centre is known as a long-
term storage facility of reactor compartments (LSF RC). It was created by Russia and 
Germany in the framework of the “Global partnership” program. 

The document on cooperation was signed in 2003. Two batches of the facility are functioning, 
third is close to completion. Total cost of the project is close to one billion dollars. The 
construction and procurement of equipment are funded by Germany, and the rest of the 
project by Russia. Today there are 47 reactor units (compartments) stored at Saida Bay. Seven 
more will arrive in autumn. A large storage facility for containers holding solid radioactive 
waste with a capacity of up to 100 thousand cubic meters will be also built at the site. 

Television company TV 21 “All news of Murmansk and the Murmansk Region” has closely 
watched the exercise 

 
http://www.tv21.ru/news/2012/06/20/?newsid=45885 

News – June 20, 2012 

12:42 Exercise “Arctic - 2012” has started at Saida Bay 
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Today the exercise “Arctic - 2012” has started 
at Saida Bay. The objective of the exercise is  
mitigation of the consequences of a 
radiological emergency situation. Personnel of 
FSUE “RosRAO” and EMERCOM are trained 
in the exercise.  

 

 
 

Exercise takes place at the coastal pad for storage of radioactive waste units. Inside the units 
is solid radioactive waste. There are several tens of them. Each container is protected. The 
scenario of the exercise is most improbable. An aircraft crashes directly on these units. The 
fuel ignites and radioactive materials are released into the atmosphere. 

Actions of Russian specialists in such a situation interested their foreign colleagues. 
Observers from USA, Norway, Finland and France arrived at Saida Bay. The exercise is also 
being watched by specialists from the RAS institute, Administrations of Murmansk and 
Archangelsk. A videoconference was organized. 

Natalya Solovyeva will tell the details in the evening news on TV-21. 

The following information was posted on the IBRAE RAN site. 

 

http://www.ibrae.ac.ru/content/view/706/30/ 

IBRAE RAN was one of the organizers of the international exercise “Arctic-2012” on assessment and response to a 
radiological accident, which was held in the Murmansk Region on June 20 
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The exercise was held in the framework of the Russian-American intergovernmental agreement, "On the cooperation in the 
field of contamination research for minimizing the level of harmful consequences of contamination on the human health and 
environment". The scenario of the exercise was created by IBRAE in close cooperation with the specialists of  NWC 
“SevRAO” – subsidiary of FSUE "RosRAO". 
 
According to the scenario of the tactical exercise “Arctic-2012”, at 10 a.m. June 2012, an “Emergency situation” was 
announced at one of the leading facilities on long-term storage of single-compartment reactor units of decommissioned 
nuclear submarines in the Murmansk Region. During the exercise the emergency brigade of the facility carried out radiation 
surveillance, extinguished simulated fire, while receiving the information on the current situation from the sensors of local, 
facility and territorial ARMS. 
 
International observers from the USA, France, Norway and Finland have arrived in the Murmansk Region to watch the 
exercise “Arctic-2012”. Also the representatives of Moscow office of the US Department of Energy took part in the exercise 
via videoconference organized at the Technical Crisis Centre (TCC) IBRAE RAN.
 

 
In addition to the specialists of IBRAE, representatives of the following organizations took part in preparation and 
organization of the exercise: State Corporation “Rosatom”, Department for civil defence, protection of population from 
emergency situations and fire safety of the Murmansk Region, Situation centre of the Government of the Murmansk Region, 
MD EMERCOM of Russia in the Murmansk Regional, A.I.Burnazyan Federal medical biophysical centre of FMBA of 
Russia, SPA “Typhoon” of Roshydromet, etc. 
 
Director of the Institute, corresponding member of the Russian Academy of Sciences Mr. Leonid Aleksandrovich 
Bolshov has noted the importance of international exercises for assuring the safety of nuclear facilities. “The safety of 
potentially nuclear and radiation-hazardous facilities is ensured by a wide range of measures, – said Leonid Aleksandrovich, 
- where an important role is played by the preparedness of the emergency response forces in assets for emergency situations.
In Russia we have been working on this for a long time, therefore we did not have to make any major changes after the 
accident at the Fukushima Daichi NPP". Regular exercises and drills are the most effective means of verifying the reliability 
of the emergency response system”. 
 
For information 
Agreement between the US Department of Energy and IBRAE RAN on coordination of emergency response/actions was 
signed in 2000 and extended for five years in June 2011.  
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Appendix 2. List of participants and observers of the  “Arctic-
2012” exercise 
 

№ Name Country 
Position, Organization 

1)  Joseph John Krol USA 
Associate Administrator for 
Emergency Operations, U.S. 
Department of Energy, Emergency 
Operations 

2)  Vincent John McClelland USA 
Director of Office of International 
Emergency Management & 
Cooperation, U.S. Department of 
Energy 

3)  Joseph Arvid Listopad USA 
International Operations Planner, 
U.S. Department of Energy, 
Emergency Operations 

4)  Frédéric Pierre Christophe Mariotte France 
Deputy Director of Risk 
management sector / Security 
Head Division, CEA (French 
Atomic Energy Commission) 

5)  Xavier Michel Maurice Pectorin 
France Head of crisis management unit, 

Risk management sector / Security 
Head Division, CEA (French 
Atomic Energy Commission) 

6)  Johannes Nilssen Norway Adviser, Norwegian Radiation 
Protection Authority (NRPA) 

7)  Inger Margrethe Hetta Eikelmann Norway 
Senior Adviser, Norwegian 
Radiation Protection Authority 
(NRPA) 

8)  Dina Terese Solatie Finland Head of Laboratory, Radiation and 
Nuclear Safety Authority (STUK) 

9)  Antti Paavo Aukusti Kallio Finland Scientist, Regional Laboratory of 
Northern Finland, Radiation and 
Nuclear Safety Authority -STUK, 
Finland 

10)  Ari-Pekka Johannes Leppänen Finland Senior Scientist, Regional 
Laboratory of Northern Finland, 
Radiation and Nuclear Safety 
Authority -STUK, Finland 

11)  Andrey Parkalov 

 
Ukraine 

Interpreter 

12)  Dmitry Malishevsky 
 

Ukraine Interpreter 
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13)  Lyudmila Amozova 
 

Russia Leading engineer of IBRAE RAN 
representation in Murmansk 

14)  Dmitry Aron 
 

Russia Junior researcher, IBRAE RAN 

15)  Sergey Gavrilov 
 

Russia Head of laboratory, IBRAE RAN 

16)  Vasily Dudnikov 
 

Russia Leading engineer, IBRAE RAN 

17)  Vladimir Evseev 
 

Russia Head of RAS centre for RM and 
RW accounting and control, 
IBRAE RAN 

18)  Vladimir Kiselev 
 

Russia Head of section, IBRAE RAN 

19)  Aleksey Krylov 
 

Russia Senior researcher, IBRAE RAN 

20)  Igor Osipyants 
 

Russia Head of section, IBRAE RAN 

21)  Oleg Pavlovsky 
 

Russia Deputy Head of section, IBRAE 
RAN 

22)  Denis Pronin 
 

Russia Head of team, IBRAE RAN 

23)  Eugenie Serebryakov 
 

Russia Junior researcher, IBRAE RAN 

24)  Sofia Strizhova 
 

Russia Researcher, IBRAE RAN 

25)  Olga Tsatsulina 
 

Russia Deputy Director, IBRAE RAN 

26)  Larisa Shpinkova Russia Head of Office, IBRAE RAN 

27)  Vladimir Khandobin 
 

Russia Director of NWC “SevRAO” – 
subsidiary of FSUE "RosRAO" 

28)  Viktor Loza 
 

Russia Head of CD&ES HQ – Head of 
the Situation Crisis Centre of the 
NWC “SevRAO” – subsidiary of 
FSUE "RosRAO". 

29)  Valery Yeryemenko 
 

Russia Chief Engineer of NWC 
“SevRAO” – subsidiary of FSUE 
"RosRAO" 

30)  Vazgen Ambartsumyan 

    

Russia Director of Saida Bay branch of 
NWC “SevRAO” – subsidiary of 
FSUE "RosRAO" 
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31)  Alexander Mayevsky 
 

Russia Head of Radiation Safety Section 
of Saida Bay branch of NWC 
“SevRAO” – subsidiary of FSUE 
"RosRAO" 

32)  Vladimir Sergeev 
 

Russia Chief Engineer of Saida Bay 
branch of NWC “SevRAO” – 
subsidiary of FSUE "RosRAO" 

33)  Sergey Palin 
 

Russia Engineer, IBRAE RAN 

34)  Svetlana Kushnikova 
 

Russia Chief Specialist of SRA CD&ES 
and FS of the Murmansk Region 

35)  Natalia Rybchak 
 

Russia Head of Centre for monitoring and 
forecasting of natural and man-
caused emergencies of the 
Murmansk Region 

36)  Vladimir Babikov 
 

Russia Deputy Head of the Operative 
Section of SRA CD&ES and FS of 
the Murmansk Region 

37)  Alexander Ziva 
 

Russia Head Department of  the 
Government of the Murmansk 
Region 

38)  Mikhail Timofeev 
 

Russia Head of the Situation Centre of the 
Government of the Murmansk 
Region 

39)  Anatoly Semenov 
 

Russia Head of Murmansk Territorial 
Department for Hydrometeorology 
and Environment Monitoring 

40)  Kharris Abushaev 
 

Russia Administrator of communications 
systems of the IT Centre of the  
Murmansk Territorial Department 
for Hydrometeorology and 
Environment Monitoring 

41)  Vladimir Berezkin 
 

Russia Director of “TekhnoCentre 
Service” Ltd, Murmansk 

42)  Alexander Agapov 
 

Russia Director of the Insitute of global 
nuclear safety of the Scientific and 
research nuclear university 
”MEPhI” 

43)  Eugeniy Glukhikh 
 

Russia Head of Section of the Nuclear 
and Radiation Safety Department 
of the State Corporation 
"Rosatom" 
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44)  Sergey Raikov 
 

Russia Deputy Head of the Nuclear and 
Radiation Safety Department of 
the State Corporation "Rosatom" 

45)  Gennadiy Frolov 
 

Russia Senior researcher of 
A.I.Burnazyan EMRDC FMBC of 
FMBA of Russia. 

46)  Lyudmila Bogdanova 
 

Russia Senior researcher of 
A.I.Burnazyan EMRDC FMBC of 
FMBA of Russia. 

47)  Gennady Novikov 
 

Russia Deputy General Director of FSUE 
"ETC of Minatom of Russia"  

48)  Andrey Sorokin 

 
Russia General Director of FSUE "ETC 

of Minatom of Russia"  

49)  Sergey Vasilyev 

 
Russia Director of Section of FSUE "ETC 

of Minatom of Russia"  

50)  Alexander Vazhenin 

 
Russia Head of team of FSUE "ETC of 

Minatom of Russia"  

51)  Viktor Aleksandrov 
 

Russia Deputy Head of  State Public 
Institution of the Archangelsk 
Region «Centre for ensuring civil 
protection activities» 

52)  Oleg Koshevoy 
 

Russia Deputy Head of operative 
response department - head of 
operative planning department of 
MD of EMERCOM of Russia in 
the Archangelsk Region 

53)  Alexander Uvarov 
 

Россия Head of State Public Institution of 
the Archangelsk Region «Centre 
for ensuring civil protection 
activities» 

54)  Olga Ishenina 

 
Russia Consultant of the Agency for 

natural resources and environment 
of the Archangelsk Region 
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