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ABSTRACT

The Arctic Military Environmental Cooperation (AMEC) Program is a cooperative effort between the
military establishments of the Kingdom of Norway, the Russian Federation, and the United States. This
paper discusses joint activities conducted over the past year among Norwegian, Russan, and U.S.
technicad experts on a project to develop, demondrate and implement automated radiologica
monitoring a Russian Navy facilities engaged in the dismantlement of nuclear-powered drategic balistic
missile launching submarines. Radiologicd monitoring is needed at these facilities to hep protect
workers engaged in the dismantlement program and the public living within the footprint of routine and
accidenta radiation exposure aress. By providing remote stand-aone monitoring, the Russan Navy will
achieve added protection due to the defense-in-depth strategy afforded by locd (at the Ste), regiona
(Kola) and nationd-level (Moscow) oversght. The system being implemented at the Polyarninsky
Russan Nava Shipyard was developed from a working modd tested a the Russan Inditute for
Nuclear Safety, Moscow, Russa It includes Russan manufactured terrestrid and underwater gamma
detectors, smart controllers for graded sampling, radio-modems for offste transmission of the data, and
a data fuson/dislay system. The data fusor/display system is derived from the Norwegian Picasso
AMEC Environmental Monitoring software package. This computer package alows monitoring
personnd to review the red-time and hitoricad status of monitoring at specific Stes and objects and to
establish new monitoring protocols as required, for example, in an off-normd accident Stuaion. Plans
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are being developed to implement the use of this system a most RF Nava stes handling spent nuclear
fud.

INTRODUCTION

This paper discusses joint activities conducted over the past year among Norwegian, Russian, and U.S.
technicd experts on a project to develop, demonstrate and implement remote radiologicd monitoring a
Russan Navy fadilities engaged in the dismantlement of nuclear-powered drategic bdlisic missle
launching submarines. Radiological monitoring is needed at these facilities to help protect workers
engaged in the dismantlement program and the public living within the footprint of routine and accidenta
radiation exposure areas. By providing remote stand-aone monitoring, the Russan Navy will achieve
added protection due to the defense-in-depth strategy afforded by locd (at the ste), regiond (Kola)
and nationd-level (Moscow) oversght.

AMEC Project Area 1.5 enhances Russas ability to monitor radiaion levels during submarine
dismantlement through andysis of risk factors, equipment procurement, and improved personnd
traning. Severa successful dosmetry-training programs have been conducted for Russan military
officers a DOD and DOE facilities. Technologies and approaches for managing radiation hazards have
aso been shared. In addition, radiation-monitoring equipment hes been transferred. Finally, a grephical
interface software system was created and ingtaled in 2000 to improve radioecologica monitoring at
gtes handling and storing spent nuclear fud from dismantled balistic missle submarines

PICASSO AMEC ENVIRONMENTAL MONITORING SYSTEM

The PICASSO System was devel oped by the Ingtitute for Energy Technology, OECD Haden Reactor
Project, Halden, Norway. Picasso is tailor-made for developing dynamic graphica user interfaces.

Data can be received from data acquisition systems, smulators, databases and/or other input sources,
and the Graphicd User Interface (GUI) is continuoudy updated to visudize the current dtate.
PICASSO has been used for smulator systems and process survelllance and control systems in various
gpplication areas such as nuclear power plants, oil production platforms, telecommunication networks,
electric power digtribution, ship bridge systems, paper mills and environmental monitoring.

The PICASSO AMEC Environmenta Monitoring System (Figure 1) includes:

Multiple terrestrial and underwater smart gamma sensors to take regular radiation readings,
“Smart” sensors that automaticaly increase the rate of sampling in the case of unusua readings
Radio-modems for off-Site transmisson of data

A computerized data fuson/display system to compile data and alow for red-time monitoring
aswell as higtoricad comparisons.

Figure 2 presents a sample display screen of the PICASSO AMEC Environmental Monitoring System.
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Fig. 2. PICASSO AMEC Environmental Monitoring System Display Screen.
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POLYARNINSKY RUSSIAN FEDERATION NAVAL SHIPYARD

The Russan Federation has dmost 25 shipyards (in the Northwest proximate to the Barents Sea/Arctic
Ocean and Far East proximate to the Sea of Japan and the Sea of Okhotsk/Pacific Ocean) servicing its
nava nuclear operations. The Navd Shipyard at Polyarninsky was established in 1935. This facility
serviced nava vessds during World War 1. After World War 11, the Navy expanded the facility.
Beginning in August 1950 and was dedicated exclusvdy to military vessds, primarily submarines
(Figure 3). Information presented below on this shipyard was derived from several open literature
sources (1-4).

As the first nuclear powered submarines were ddivered to the Northern Fleet at the end of the 1950s,
the yard was modified for the docking and repair of these vessals. Tenders, service ships and dry docks
were acquired, including the floating dock FD-63. At the present time, there are two covered floating
docks at the yard condtituting a total quay length of 700 m. The yard has a surface area of 41 330 n?
(446 000 gg. ft.). There are approx. 3000 employees at the yard.

Repair and maintenance operations have been carried out on first, second and third generation nuclear
submarines sncel962. Polyarninsky has participated in minima dismantlement operations. Although
refuding equipment is available a Polyarninsky, the future of refuding activities a Polyarninsky is dso
uncertain.

Polyarninsky operates a naval waste storage facility, and is the homeport for two service vesses
engaged in submarine maintenance/defuding operations.  the Pinega class Amur and the Vala class
TNT-12. Solid radioactive waste is placed into containers and stored in an area specifically dedicated
to this purpose. Two hundred containers and some large pieces of contaminated material have been
placed outsde the actud storage site that is full. There are plans to expand the storage facility or build
an additiond one, but so far there is no money dlocated for this.

Liquid radioactive wagte is stored in two floating tanks at the quay. The capecity of this Sorage is
gpproximately 150 m? (5300 cu. ft.). There are plans for establishing a storage facility for spent nuclear
fud in an exiging tunnel near the shipyard, but no firm decison has been made. While the yard does
possess equipment for the remova of fud from both operationa and inactive submarines, it is currently
not in use.
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Fg. 3: The navd yara Polyarrﬁ lies close to the city of Polyarnyy. The shipyard
has a storage facility for solid radioactive waste and two floating tanks containing
liquid radioactive waste.

PICASSO AMEC ENVIRONMENTAL MONTORING SYSTEM AT THE
POLYARNINSKY NAVAL SHIPYARD

The main god of control for radiation pollution of the environment at nava dtes, such as Polyarninsky,
servicing and decommissoning nuclear powered submerines is to effectivdly manage radioactive
materids during normal operation and accidenta Stuations.

Decommissoning of nuclear powered submarines is a long-term and laborious process. It includes
several mgjor steps.

Storage of floating nuclear submarines, brought out from active service.

Off-loading of reactor cores under shipyards or base conditions.

Off-loading, storage and transportation of irradiated nuclear fuel and radioactive waste.
Dismantlement of the reactor compartment.

Cleaning contaminated equipment.

Long-term storage of three compartments blocks with reactors on water (with or
without cores).

During each stage, radionuclides can be released to the environment and must therefore be managed.
All of these enumerated stages of nuclear submarine decommissoning are very characteridtic of the
Polyarninsky Shipyard where the radiation monitoring system, PICASSO-AMEC will be implemented.
Facilities to be monitored include the existing spent fud, solid and liquid radioactive Sorage facilities as
well as a new low-level waste storage Site to be constructed as part of the AMEC Project 1.4 program
(2) and a new mobile processing facility to be constructed as part of the AMEC Project 1.3 Program
(2). These projects are described in detail in other reports presented at this conference.
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At this Site, the current radiologicd control system is limited and does not correspond to contemporary
requirements for environmentd safety. More specificdly, the current radiation monitoring system is
primarily based on fieddd measurements taken with hand-held equipment. This equipment does not
support comprehensive measurements of temporaly and spatidly variant radiation levels that are
characteristically observed at this kind of a facility. Measurements of dynamic changes are particularly
important because of the nature of the activities conducted a the Ste and the potentid need for
predictive forecasts in an accident Stuation.

Andysds of impact of nuclear and radiation facilities to the environment shows that it is necessary to
creste complex and differentid systems for permanent control taking into account the specific
characteristics of operating conditions of the specid units of shipyards. Automated systems, like
PICASSO-AMEC, are very important as initid indicators of accidenta Stuations and as providers of
datafor andytica, forecast and decision-making centers.

Radioecological monitoring must operate for ecological sites and must be based on landscape zoning for
technicd dtes and surounding arees (water areas) taking into account prevaling ways tha the
contamination may spread. This approach was not used before.

The most convenient form of data presentation is mapping system displaying information on radiation
background, sites with higher content of artificid radionuclides, exposure rates, radioactive
contamination and radiation threat level. The forecast functions are very important for both onste and
offgte locations.

In this context, the PICASSO-AMEC system being implemented a the Polyarninsky shipyard will help
update and modernize radiation control practices a this Ste and will help provide better protection to
the workers a the Site and to civilian populations living near the Ste. Radiologica monitoring is needed
a thisfacility to help protect workers engaged in the dismantlement program and the public living within
the footprint of routine and accidentd radiation exposure aress.

CONCLUSION

Use of the PICASSO AMEC sysem will provide multiple layers of monitoring (both human and
remote, localy and from offsite) that will increase the RF Navy's ability to detect devated radiation
levels and decrease the response time if a problem should arise.  Further, by providing remote stand-
aone monitoring, the Russan Navy will achieve added protection due to the defense-in-depth strategy
afforded by locd (at the Site), regiona (Kola) and nationa-level (Moscow) oversight of its radiologica
monitoring program. Plans are being developed to implement the use of this systlem a most RF Nava
stes handling spent nuclear fud.
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