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EXECUTIVE SUMMARY

The goals of the Arctic Military Environmental Cooperation (AMEC) Project 1.5-1 are to
enhance and improve the technical means of the Russian Navy for measuring and controlling
radiation exposure of personnel, the local population and the environment at sites involved in
decommissioning and dismantlement of nuclear submarines and handling and disposition of
spent nuclear fuel (SNF) and liquid radioactive waste (LRW). This has been accomplished by the
development, demonstration and installation of an automated centralized radiological monitoring
system based on the Norwegian software package PICASSO at the Federal State Unitary
Enterprise (FSUE) Atomflot, in Murmansk, Russia. This completed installation constitutes the
first part of AMEC project 1.5-1: Radiation control at facilities: Application of the PICASSO
system.

FSUE Atomflot is the service base for the Russian Federation fleet of nuclear powered
icebreakers and is involved in preparing SNF for transportation by rail and receiving, processing
and temporary storing of liquid and solid radioactive waste. Under AMEC Projects 1.1 and 1.1-
1, an interim storage pad for up to 19 casks containing naval SNF was commissioned at this site
in November 2003. Installation of an integrated radiation monitoring system at this site was
based on a three-step process that extended over almost four years.

The project began by developing a “Working Model” of both the hardware and software
systems. The working model demonstrated the viability of linking the Norwegian PICASSO
software system with Russian monitoring equipment. It also demonstrated the utility of this
system to the Russian Federation Ministry of Defence (RF MOD) and to the operators of the
FSUE Atomflot site. Following the successful demonstration of this Working Model, technical
design documents for installing the PICASSO System at FSUE Atomflot were prepared. Based
on these studies, an acceptable design was agreed upon under the AMEC framework and the
system installed.

The final installed system consists of 15 monitoring points including detectors for gamma
emissions, radioactive particles present in the air, and in water discharges from the plant. FSUE
Atomflot staff has been trained to operate and maintain both the hardware and software
components of this system. The system was commissioned on 25 September 2003 and
completed six months of trial operation on 25 March 2004. The State Acceptance Commission
authorized the official acceptance of this system in April 2004. The installed system provides
for continuous radiation monitoring. FSUE Atomflot data from one set of monitors can be
provided to Murmansk regional authorities to help protect the health of citizens living near to
this facility. The total cost of this project, including all three stages was 770,000 U.S. dollars.
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1. INTRODUCTION

The Arctic Military Environmental Cooperation (AMEC) was established to provide a forum for
Norway, Russia, and the United States to work together in addressing military-related
environmental problems in the Arctic. In September 1996, the Norwegian Minister of Defence
(NOR MOD), the Russian Federation Minister of Defence (RF MOD), and the U.S. Secretary of
the Department of Defense (U.S. DOD) signed an historic Declaration calling for cooperation
among the parties to jointly address these environmental concerns. In June 2003, the United
Kingdom — UK, joined AMEC'. The primary objectives of the AMEC Program are to: 1) share
information on the impacts of military activities on the arctic environment, 2) develop
cooperative relationships among military personnel in the participating countries, and 3) sponsor
technical projects that assess the environmental impacts of military activities in the arctic and
develop action plans and technologies for managing such impacts. The collaboration
encompasses five radioactive waste program areas (spent nuclear fuel (SNF), liquid waste, solid
waste volume reduction, solid waste storage, radiation monitoring and personnel safety) and two
non-radioactive waste program areas (remediation technologies, clean-ship technologies).

AMEC co-operation within the area of radiation safety was initiated through AMEC project 1.5
(Co-operation in Radiation and Environmental Safety), which the Principals approved in October
1997. Within the framework of this project, technical experts discussed various capabilities for
radiation control and improved personnel safety, amongst them automated radiation monitoring.

The software package PICASSO, developed by Institute for Energy Technology (IFE) in
Norway, is used at IFE’s research reactor in Halden to monitor radiation parameters in the
reactor hall, the storage for SNF and experimental parameters from the reactor core. Norwegian
experts presented this application at the AMEC 1.5 meeting in Drebak, Norway, March 1998.
Russian Naval officers visited IFE’s research reactor in Halden in September 1998 and received
an on-line demonstration of the application of PICASSO for automated radiation monitoring.
Subsequently, at the meeting at Sermarka, Norway in October 1998, the technical experts
developed the Task Management Profile Plan for application of PICASSO at Russian facilities
for handling of military-related SNF and radioactive waste (RW).

The AMEC Principals approved the AMEC project 1.5-1: Radiation Control at Facilities —
Application of the PICASSO System, in February 1999. The goals of this project are to enhance
and improve the technical means of the Russian Navy for measuring and controlling radiation
exposure of personnel, the local population and the environment at sites involved in
decommissioning and dismantlement of nuclear submarines and handling and disposition of SNF
and RW. This is being accomplished by the development, demonstration and installation of an
automated centralized radiation monitoring system based on the Norwegian software package
PICASSO.

The Russian party first identified the Polyarninsky Shipyard (FSUE 10 SRZ) in the town of
Polyarny to be the first installation site for this project at the AMEC Technical Guidance Group

! The UK was invited to participate as full members, but decided to engage only in new projects started after June
2003, thus the UK did not participate in Project 1.5-1.



(TGG) meeting in September 2000. The technical experts suggested the installation of the
PICASSO system also at the Federal State Unitary Enterprise (FSUE) Atomflot site in
conjunction with the AMEC 1.1 and 1.1-1 projects. The AMEC Principals and the AMEC
Steering Group approved this, and the project thereafter pursued installation at both sites. The
AMEC 1.1 project has designed, certified and produced a prototype cask for transportation and
interim storage of SNF, which has been put into serial production. The AMEC 1.1-1 project
designed and built a transshipment pad at FSUE Atomflot for up to 19 of these SNF casks.

This report summarizes the history and results of the successful installation of the PICASSO-
AMEC automated radiation-monitoring system at FSUE Atomflot. Installation of the PICASSO-
AMEC system at FSUE 10 SRZ will be included in a separate closeout report.

2. PROJECT MANAGEMENT

This project was managed and controlled by the AMEC 1.5-1 Project Officers, appointed by the
U.S. DOD, the NOR MOD, and the RF MOD, respectively. All decisions were made trilaterally,
based on consensus. The Project Officers produced and signed a Record of Meeting (ROM) at
each project officers meeting to document key decisions, the project progress and as guidance to
the contractors. The ROM served as the project’s report to the AMEC Steering Group Co-chairs.

The U.S. DOD, the NOR MOD, and the RF MOD, respectively, identified and approved
contractors, which launched contracts for all work in this project. In addition, technical experts
contributed with technical advice and expertise in the course of this project.

The prime Russian contractor was the “Interdepartmental Coordination Science & Technology
Center for Nuclear Production” (FSUE ICC Nuklid) (until December 2003), followed by the
Nuclear Safety Institute of the Russian Academy of Sciences (IBRAE RAS) from December
2003. The U.S. contractor was Brookhaven National Laboratory (BNL), and the Norwegian
contractor was the Norwegian Defence Research Establishment (FFI). The contractors
negotiated and signed fixed price contracts with clearly defined tasks and associated deliverables
in the form of reports and site visits. Reports were distributed to all parties, and payments were
performed upon trilateral approval.

Appendix 1 gives a list of the key project personnel of AMEC project 1.5-1.

3. LEGAL AGREEMENTS

A prerequisite for implementing AMEC projects is that the necessary governmental agreements
are in place. These agreements govern issues like liability and exemption from taxes and duties.

Throughout this project, the U.S. party has had legal coverage under the “Agreement Between
the United States of America and the Russian Federation Concerning the Safe and Secure
Transportation, Storage and Destruction of Weapons and the Prevention of Weapons



Proliferation” dated 17 June 1992, as extended in the Protocol of 15/16 June 15/ 1999, referred
to as the “Cooperative Threat Reduction Agreement”.

Norway signed its legal agreement with the Russian Federation on 26 May 1998, the
“Agreement between the Government of the Kingdom of Norway and the Government of the
Russian Federation on environmental co-operation in connection with the dismantling of Russian
nuclear powered submarines withdrawn from the Navy’s service in the northern region, and the
enhancement of nuclear and radiation safety”, with the note from the Ministry of Foreign Affairs
of the Russian Federation dated 16 February 2000 and the note from the Norwegian Ministry of
Foreign Affairs dated 8 October 2001, which finally included AMEC Project 1.5-1 as a project
to be supported with free technical assistance from the Kingdom of Norway to the Russian
Federation. Hence, the Norwegian party could not sign any contracts with the Russian party until
after October 2001. This did not cause additional delays in this project since the U.S. party
already had legal coverage and funding.

All contracts let under the AMEC 1.5-1 project (and other AMEC projects) refer to these legal
agreements. In order for Russian contractors to be granted tax exemption for all works and
materials under these contracts, the U.S. or Norwegian Embassies, respectively, issues letters to
the Russian contractors confirming that the project and the particular contracts are covered by a
governmental agreement, thus constitute gratuitous aid to the Russian Federation, and are
therefore exempt from taxes and duties.

4. RADIATION MONITORING AT FSUE ATOMFLOT

FSUE Atomflot, Murmansk, is the service base for the Russian Federation nuclear powered
icebreaker fleet. It is involved in preparing SNF for transportation by rail to Mayak, and
receiving, processing and storing of liquid and solid radioactive wastes. An interim storage pad
for 19 casks containing naval SNF, was commissioned at this site in November 2003. The liquid
radioactive waste (LRW) treatment facility at this site has recently been modernized and
upgraded by a US, Norwegian and Russian project, the Murmansk Initiative. Upon full
commissioning, this facility will treat 5000 m’ per year of LRW. These potential radiation
hazardous activities call for corresponding measures for radiation control.

Since the existing radiation monitoring system at FSUE Atomflot had passed its useful operating
lifetime, the AMEC program took on the task to install an automated centralised radiation
monitoring system based on the PICASSO software. This is the first installation of the
PICASSO-AMEC system. The installation of the PICASSO system includes terrestrial gross
gamma sensors at the SNF pad, the location for SNF reloading and off-loading, and the LRW
treatment facility, aerosol detectors in the ventilation exhaust pipes and a submersible water
activity sensor in the sewage discharge pipe. The system provides remote stand-alone and
continuous radiation monitoring with presentation of the data in real-time with the option of
comparison with historical data. Alarm limits are defined. Both audio and visual alarms are
given to the operators in the Radiation Safety Department and to key personnel in the
administration building. An important advantage of the system is that it can easily be expanded



with additional sensor types and locations at a later stage as is being demonstrated by the
PICASSO installation at FSUE 10 SRZ.

5. ACCOMPLISHMENTS

The Project was accomplished in three major stages over a four-year period:
e Working Model — (September 1999 — August 2000)
e Technical and Installation Design Documentation — (February — November 2002)
e Installation — (October 2002 — April 2004)

Presented below are highlights from each of these major stages in the life-cycle of this project.
5.1 Working Model

The software package PICASSO, developed by IFE, is a data presentation and visualization
software, which is well suited when large amounts of data are to be stored, transferred to a user
interface and presented graphically in real-time in a user-friendly and flexible manner. It is used
at IFE’s research reactor in Halden to monitor radiation parameters in the reactor hall, the
storage for SNF and experimental parameters from the reactor core. Upon their visit to Halden in
1998, the Russian Naval officers acknowledged its potential for application at Russian facilities
for handling of military-related SNF and RW. More information on the PICASSO software and
its wide application areas can be found at the website http://www.ife.no/picasso.

In September 1999 the Norwegian contractor, FFI, let a contract to IFE for purchase of the
PICASSO users license, for updating and adaptation of the PICASSO software and for training
and technical support to Russian programmers from the IBRAE RAS (total cost of 125,000 U.S.
dollars). Russian programmers received training at IFE in how to use and adapt the PICASSO
software, one week in September 1999 and one in January 2000. IFE transferred the PICASSO
software and documentation to IBRAE in September 1999, and the updated and adapted
software application for radiation monitoring in January 2000.

A contract for development of a working model was let by the U.S. contractor BNL to FSUE
ICC Nuklid in May 2000 for 80,000 U.S. dollars. The purpose of this step was to demonstrate
that the PICASSO software system could be successfully linked to Russian measurement
equipment and prepare for the first installation of the system.

Based on the prototype system for presentation of radioecological data developed by IFE,
Russian programmers and technical experts adapted the software to the Russian language and
modified the system for use at naval bases. The working model included terrestrial and
underwater gamma detectors, smart controllers, radio-modems for transmission of data, software
for data acquisition and processing coupled with the PICASSO-Environmental Monitoring
System. The sensors were of Russian manufacture: a gross gamma terrestrial sensor based on the
gas-discharge counter SI-22G and a submersible underwater cesium iodide scintillation detector
(Figure 1). The system was demonstrated to the AMEC Principals and senior officials from the
Russian and Norwegian MOD and the U.S. DOD on 14 August 2000 (Figure 2).
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Figure 1. The hardware components of the PICASSO Working Model.
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Figure 2. The PICASSO working model was demonstrated on-line to the AMEC Principals
and senior officials on 14 August 2000 in Moscow.



5.2 Design Documentation

The major steps resulting in the production of the final Working Installation Design included:
e Technical Assignment.
e Conceptual Design.
e Technical Design.
e Installation Design.

The Technical Assignment, the Technicheskoye Zadaniye (TZ), includes the requirements for
the Technical Design and were defined by the RF MOD. These are outlined in the report entitled
“Automated Radiation Monitoring System for Storage Pad for Interim Cask Storage of Naval
SNF and Complex of LRW Treatment at FSUE Atomflot.” The TZ was officially authorized for
release by the RF MOD in May 2002. This document includes the justification of monitoring and
description and physical layout of detectors.

The Russian Ministry of Atomic Energy (Minatom) sponsored the development of the
Conceptual Design documentation (30,000 U.S. dollars). The Conceptual Design was released
to the U.S. and Norwegian parties in May 2002 and subsequently trilaterally discussed and
approved. This document includes a detailed layout of all detectors, identification of all
equipment items and the complete overview of labor efforts necessary to conclude the
installation, with all associated costs for equipment and labor.

The next step was to prepare the Technical and Installation Design documentation, based on the
TZ and the Conceptual design. A contract between FFI and FSUE ICC Nuklid was signed 20
February 2002 at a total cost of 54,500 U.S. dollars. The Technical Design report, “Automated
Radiation Monitoring System for Storage Pad for Interim Cask Storage of Naval SNF and
Complex of LRW Treatment at FSUE Atomflot.” was officially completed on 4 October 2002.
This document provides the specific design requirements for the Installation Design. The
Working Installation Designs (Automated Radiation Monitoring System for Storage Pad for
Interim Cask Storage of Naval SNF and Complex of LRW Treatment at FSUE Atomflot —
Working Installation Design) were completed on 15 January 2003. The Working Installation
Design includes detailed documentation on: Physical layout, electric assembly drawings, electric
supply diagram and estimated costs for both capital equipment and labor.

All of these documents are needed in accordance with Russian law and regulations and for the
State Acceptance Commission to sign the Acceptance Act of the system and put the system into
regular operation.

5.3 Installation

The following contracts for installation of PICASSO-AMEC at FSUE Atomflot were signed:

e A contract between the Norwegian contractor, FFI, and the Russian prime contractor
FSUE ICC Nuklid for the entire installation, signed on 11 October 2002, including both
Norwegian costs (229,118 U.S. dollars) and the U.S. share of costs (169,603 U.S.
dollars). The total cost for the installation is 398,721 U.S. dollars.



e A contract between the U.S. contractor BNL and FFI for the U.S. portion of the funding?,
signed on 11 October 2002.

e FSUE ICC Nuklid issued a contract with its sub-contractor IBRAE RAS in December
2002.

e A no-cost contract between FFI and FSUE ICC Nuklid, signed 5 June 2003, for
transferring the PICASSO User’s license to the end user, FSUE Atomflot.

The installation contracts included purchase of equipment and materials, testing, adjustment,
installation and test operation of the Automated Radiation Monitoring System of the pad for
interim storage of casks with naval SNF and the LRW treatment facility at FGUP Atomflot.
These contracts also covered development of user documentation and training of personnel to
operate the system, and a six-month trial operation period.

At contract start-up long-lead time equipment (sensors, smart controllers) were first ordered and
assembled for preliminary system testing and integration at IBRAE-RAS in Moscow. This
occurred during the spring of 2003. At the same time, software was being adapted for the
specific site. The construction work at FSUE Atomflot began in June of 2003. By the beginning
of September 2003 laying of communication lines and assembling of measurement and computer
equipment at the site of FSUE Atomflot had been completed. The location of the sensors and
facilities is presented on the scheme (Figure 3).

The system provides remote stand-alone and continuous radiation monitoring with presentation
of the data in real-time with the option of comparison with historical data. Alarm limits are
defined. Both audio and visual alarms are given to the operators in the Radiation Safety
Department and to key personnel in the administration building.

* FFI did not charge any overhead or administrative costs from BNL. All funds from BNL were transferred in its
entirety to the Russian contractor.
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Figure 3. The scheme of location of the sensors and facilities.

The system includes:

e Dose rate detectors (BDMG-08R-03/04/05 from OAO “Pyatigorsky plant Impulse™) -
Eight channels for gross gamma measurement (points 1-8); at the storage facility for
SNF (points 1-4), the location for re-loading of SNF (points 5-6), and on the
administration building (points 7-8). Sensitivity: 10” — 10° R/h.



e Water-monitoring detector (BDZhG-08C from SNIIP, Moscow) - One channel for water

radioactivity measurement in the sewage discharge pipe (point 14). Sensitivity ('*’Cs):
10" Ci/l.

e Air monitoring detectors (PVS-01 from MGP “Doza”) - Two channels for air
radioactivity control at the site (points 12 and 13). Sensitivity (*7Cs): 10°-10° R/h.

e Aecrosol detectors (UDA-1B from MGP “Doza”) - Three channels for a- and - aerosols
control in the air in the ventilation system of LRW treatment facility (points 9-11).
Alpha-sensitivity: 10 -10° Bg/m’. Beta sensitivity: 10™" -10° Bg/m® (Sr(Y)-90).

e Weather station (MK-15 from NPO “Typhoon”) - One meteorological station which
measures temperature, wind speed and direction, humidity and atmospheric pressure
(point 15).

The sensors at the measurement points 1-5 were installed and put in operation by 12 June 2003
as the start-up module at the transshipment pad for SNF. The sensors and facilities at
measurement points 6-15 were installed by the end of August 2003. The aerosol detector at the
point 9 was not installed because construction works in the tank farm building had not been
completed at this time. The detector will be installed immediately after completion of these
storage tanks for LRW.

Start-up and adjustment were carried out in the period 1 September to 16 September 2003.
Operation of the System was presented to the project team on 18 September 2003 (see figures 4,
5).

The complex preliminary tests of the PICASSO-AMEC system were carried out between 22 and
25 September 2003. The tests were executed by representatives of IBRAE-RAS, FSUE
"Atomflot", ICC Nuklid and the RF MOD. The tests were carried out in accordance with the
program of complex preliminary tests developed by IBRAE-RAS and approved by the director
of IBRAE. The program of complex preliminary tests includes:

e Testing of applied software operation;

e Testing of the each measurement channel,

e Testing of the operation of the system in general in the automatic mode.

Radiation sources were used for testing of the monitoring system. After the tests a statement and
a report were prepared according to existing requirements. The statement was signed by all
executors and approved by director of IBRAE-RAS, Director of FSUE "Atomflot" and deputy
director of ICC Nuklid. On the basis of the tests, the PICASSO-AMEC monitoring system was
admitted to the trial operation. The correspondent statement was signed on 25 September 2003.



Figure 5. Presentation of the o and 3 aerosol detector installed to
monitor air releases from the treatment facility for liquid radioactive waste.
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In the framework of the promotional event (November 13, 2003) for the commissioning of the
Storage Pad for SNF the PICASSO automated monitoring system was presented for authorities,
Principals, Steering Group and technical experts of the AMEC program, and the press. Two
pictures taken during the presentation are presented in the Figure 6.

Personnel at FSUE Atomflot were trained to operate and maintain both the hardware and

software for the PICASSO system by staff from IBRAE RAS and Serviceintertechnica. Training
took place both in Moscow at IBRAE RAS and at FSUE Atomflot.

2003/11/13

2003/11/13

Figure 6. Pictures taken in the Radiation Safety Control Room during the on-line presentation of
the automatic radiation monitoring system at FSUE Atomflot on 13 November 2003

11



On 25 September 2003 the system was accepted for trial operation in compliance with the "Trial
Operation Program" approved by General A. Yunak, Chief of Environmental Safety of the
Russian Federation (RF) Armed Forces, A. Siniaev, FSUE "Atomflot" Director and L. Bolshov,
Director of IBRAE RAS. The aim of the six months trial operation is to check and debug the
system to ensure effective and reliable operation. The system trial operation focus was to:

Reveal and eliminate potential shortcomings;

Identify possibilities for upgrading the system properties and implement the relevant
improvements;

Perform long-run tests beyond the "Trial (Complex) Operation Program";

Proceed with practical training of the personnel concerned with the system operation.

In the course of the trial operation phase the following types of work were performed:

Continuous functioning of all channels of the system was organized;
Repeating rerun of the system after blackout was performed every week;
Operation of the system measuring channels using control sources of ionizing radiation
was checked every month;
A schedule for archiving the monitoring result database on CD data carrier was
developed;
The monitoring result database on CD carrier was archived every week;
A trial operation log was kept with indication of:
. Every operation type and characteristics;
. Every failure and error;
Suggestions on improving and debugging the system interface were elaborated,;
Some modifications were introduced to the applied software.

An example of a time diagram with readings of the system measuring channels (measuring
points 1-15), as viewed by PICASSO-AMEC, is demonstrated in Figure 7.

The six months trial operation was finished on 26 March 2004, in compliance with the time
schedule.

12
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Figure. 7. An Example of Time Dynamics for Readings of Sensors 1-6

5.4 Change of Russian Prime Contractor

During the autumn of 2003, the Russian contractor, ICC Nuklid, failed to deliver reports and by
December 2003 it became clear that ICC Nuklid was no longer able to fulfill its contractor
obligations. Hence, the RF MOD cancelled its agreement with ICC Nuklid, and appointed ICC
Nuklid’s subcontractor, IBRAE RAS, as the prime Russian contractor for completion of all
installation works at FSUE Atomflot. As a consequence, the Norwegian contractor, FFI,
terminated its contracts with ICC Nuklid, and on 26 January 2004 signed a contract with IBRAE
RAS, which covered all remaining tasks. This change of prime Russian contractor in December
2003/January 2004 caused a few months delay, but no extra contract expenditures, and most
importantly no problems with respect to the successful completion of the installation work.

5.5 State Acceptance Commission

The State Acceptance Commission was appointed by the joint order of the Russian Ministries of
Defence and Transport. During the period of 5-8 April 2004, the State Acceptance Commission
held meetings in Murmansk for acceptance of “The Automated Radiation Monitoring System of
the pad for interim storage of casks with naval SNF and the LRW treatment facility at FSU
Atomflot and putting it into operation. The State Acceptance Commission included
representatives of the following authorities and organizations:
e Ministry of Transport (Chairman)
e Ministry of Defence, the State Costumer
0 Environmental Safety Department, RF Armed Forces, (Deputy Chairman)
0 Main Technical Directorate, Russian Navy
0 Radiation and Chemical Safety Service, Northern Fleet
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e FSUE Atomflot, the Operator

e IBRAE RAS, the Prime Contractor

e Servicintertekhnica, the Prime Designer

e State Nuclear Safety Supervision Department, RF MOD

e Environmental Service, Northern Fleet

e State Sanitary Supervision

e State Labour Inspection

e State Fire Supervision

e Murmansk Oblast Administration, The Nuclear and Radiation Safety Department

Department Chief M. K. Aturin, Navigation Safety Department, Russian Federation Ministry of
Transport, chaired the State Acceptance Commission. On 9 April 2004 the State Acceptance
Commission signed “The statement of acceptance of the System into operation”, by which the
automated radiation monitoring system was officially commissioned. Later the deputy Ministers
of Defence and Transport approved the Statement of the Commission.

5.6 Completion and Closure of Contracts

The automated radiation monitoring system at FSUE Atomflot has to be officially transferred to
FSUE Atomflot. The property transfer has to be ordered by Russian Federal Agency of Property.
This will provide FSUE Atomflot profit tax exemption for the accepted equipment. The Russian
Contractor, IBRAE RAS has collected and prepared all necessary papers, including the
Statement of the State Acceptance Commission, and submitted them to the Russian Federal
Agency of Property, thus fulfilled the obligations under the installation contract.

On 25 February 2005, IBRAE RAS and FFI, acting also on behalf of BNL, signed the
Acceptance Certificate for the successful completion of all necessary steps to complete the
installation and commissioning of the PICASSO at FSUE Atomflot.

6. PROJECT CHALLENGES

When the AMEC Project 1.5-1 was approved by the Principals in February 1999, the project was
to be completed in December 2000. An approximate four-year delay was caused by several
factors including:

e The Kosovo crises stopped the progress between April — September 1999.

e The RF MOD did not identify the implementation sites for the PICASSO-AMEC
monitoring system until September 2000 (FGUP 10 SRZ) and March 2001 (FSUE
Atomflot). The RF MOD did not want to make the decision until the process of
shifting responsibility for some of the Russian Naval sites from the RF MOD to
Minatom had been completed.

e Norway did not obtain legal coverage for AMEC project 1.5-1 under the Russian-
Norwegian Framework Agreement until October 2001. Hence, the Norwegian party
could not sign any contracts with the Russian party until after that time. This did not
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cause specific delays, since the U.S. party had its legal coverage under the CTR
umbrella agreement throughout the project period.

e Special agreements had to be made to accommodate the introduction of new and
stricter procedures for information exchange between Russia and the other AMEC
partners in 2002. This caused a several month delay in delivering the Conceptual
Design documentation in the spring of 2002.

e The change of Prime Russian contractor in December 2003/January 2004 caused a
few months delay, but no extra contract expenditures.

7. CONCLUSIONS

The final installed system at FSUE Atomflot consists of 15 monitoring points including detectors
for gamma emissions, radioactive particles present in the air, and in water discharges from the
plant. FSUE Atomflot staff has been trained to operate and maintain both the hardware and
software components of this system. The system was commissioned on 25 September 2003 and
completed six-months of trial operation on 25 March 2004. The State Acceptance Commission
authorized the official acceptance of this system in April 2004. The installed system provides
for continuous radiation monitoring. FSUE Atomflot data from one set of monitors can be
provided to Murmansk regional authorities to help protect the health of citizens living near to
this facility. The total cost of this project, including all three stages, was 770,000 U.S. dollars.
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EXPENDITURES

U.S. Expenditures

APPENDIX 2

Description Cost (USD)
Working Model 80000
Design Document* 80000
Installation 169,603
Total 329,603
* First prepared for FSUE 10 SRZ, but transposed to FSUE Atomflot.
Norwegian Expenditures
Description Costs (NOK) Cost (est USD)
Working Model 1,132,690 125,854
Technical and Installation Design Documentation 54,500
Installation 229,118
Total 409,472
Russian Expenditures
Description of Work Costs (RRu) Cost (est USD)
Working Model
Conceptual Design Documentation 30,000
Installation
Total 30,000
Total U.S./RF/NO Expenditures
Description of Work Cost (est USD)
Working Model 205,854
Conceptual Design Documentation 164,500
Installation 398,721
Total 769,075

These expenditures ONLY include expenditures under contracts for development of the working
model, design documentation and the installation.
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Expenditures not included in the above tables are:
e Labor for Norwegian and U.S. project officers and technical experts
e Costs associated with arranging meetings
e Travel and accommodation for Russian participants to meetings
e Technical support not specifically for development work
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KPATKOE U310 KEHHUE

Hemnsimu IIpoexta 1.5-1 TIporpammsbl coTpyIHUYECTBA B BOGHHOM 00JIACTH 1O BOPOCAM
okpyxarorieii cpenbl B Apktuke (AMEC) sBisitoTcst nmoBsinieHue 3 PEeKTUBHOCTH U
COBEPILIECHCTBOBaHUE TeXHUUECKUX cpeacTB BM® Poccnn 1y uaMepeHus U KOHTpOJIA 103
00JIy4eHUs INYHOTO COCTaBa, MECTHOI'O HACEJICHUs U OKpY Karolllel cpeibl Ha 00bEKTax BBIBOJIA
U3 CTPOSI U YTHUJIM3ALIMU aTOMHBIX OJIBOJHBIX JIOJIOK, @ TAK)Ke Ha 00BEKTAX, I71€ UMEET MECTO
oOparieHue u xpaneHue orpadoranHoro sipepHoro Tormsa (OST) u KUIKUX paanoaKTUBHBIX
orxoa0B (JKPO). D11 nenu qocTuruyThl O1arogaps pa3padoTke, JEMOHCTPALIMHA U PA3MEILICHUIO
Ha DenepaibHOM TocyapcTBeHHOM YHUTapHOM nipeanpusatun (PI'YII) «Atomdpaor» BT.
Mypmancke, PO, aBToMaTu3upOBaHHON LIEHTPAIU30BaHHON CUCTEMBI PaIUALIMIOHHOTO
MOHHTOPHHTA Ha OCHOBE HOPBEKCKOro nakera nmporpammuoro obecneuenust « [ IMKACCO».
3aBeplIeHHOE pa3MEIIeHNe CUCTEMBI BIsieTCs nepBoil yacThio [Ipoekta AMEC 1.5-1
«PaamanmonHbslii KOHTpOJIb Ha 00bekTax: [Ipumenenue cuctemsr «[ITMKACCO».

OI'VII «AtoMpaoT» sBisieTcs: 00CTyKUBaroiel 0a30if aTOMHOTO J1e0KOIbHOTO (ioTa PO u
3aHuMmaercss moarotoBkoil OMAT s oTmpaBKH JK/I TPAHCIIOPTOM, a TakXKe IPHEMOM,
nepepaboTKOM M BPEMEHHBIM XPAaHEHUEM >KUIKUX M TBEPIbIX PaJAMOAKTHBHBIX OTXO0J0B. B
pamkax IIpoektoB AMEC 1.1 u 1.1-1 B Hosi0pe 2003 r. Ha 3ToM 00ObekTe ObLIa BBEJEHA B
SKCIUTyaTaluIo IUIOIIAJKa BpeMeHHoro xpaHeHuss Ha 19 konreitHepoB ¢ OSAT BMO.
Pa3menienue MHTErpUpPOBAaHHOW CHUCTEMBl PAJAMALMOHHOIO MOHUTOPHMHIA HAa 3TOM OOBEKTE
IIPOXOJWIIO B TPU 3TAla U AJIWIOCH IIOYTH YETBIPE rOJa.

[TpoexT OblT Hayat ¢ pazpabotku Paboueld Moaenu A CUCTEM anmapaTHOTO M IMPOTPaMMHOTO
obecrieuenns. PabGoyast Mojens MPOAEMOHCTPHPOBaia BO3MOXXHOCTh TPUBS3KH HOPBEKCKOM
cuctembl ympasieHus [10 «[ITMKACCO» k poccuiickoMy MOHUTOPHHTOBOMY OOOpYAOBaHUIO, a
TaKXe MPaKTUYHOCTh cUcTeMbl Ui MuHuctepcTBa 0o6oponsl Poccuiickoit deaepanmu (MO POD)
u onepatopoB Ha PI'YII «Atompaor». [Tocne ycnenrnoit nemontpauuu Paboueit Mmonenu Obut
pazpabotan TexHHYecKud mpoekT Ha pasmemeHue cuctemsl «IIMKACCO» na OI'VII
«Atomduior». Ha ocHOBaHMM mpoBeaeHHBIX HuccieaoBanuii B pamkax [Iporpammer AMEC Obut
COIJIACOBAH NPUEMJIEMBIN IIPOEKT U Pa3MEILEHA CUCTEMA.

B okoHuaTenmpHOM BHIE pa3MelIeHHas CHCTEMa COCTOUT W3 15 OOBEKTOB MOHHTOPHHTA,
BKJIFOYAsl JETEKTOPbl FaMMa-HU3JIyYEHUH, PaIMOAKTUBHBIX YaCTHIl B BO3JIyXE U CIMBBI B BOAY C
npeanpustus. Paborauku OI'VII «AtoMpaor» npouun o0yueHue no pabore Ha anmapaTHOM U
IPOTPaMMHOM OOECIIEYEeHUH CHUCTEMBl U TMOJIJEpPkKAHUI0 MX B paboueM coctossHuU. Cucrema
ObuTa BBeJIeHa B dKcIuTyartaruio 25 ceHtsaops 2003 r. OnbiTHAs 6-MecsHasi SKCIUTyaTanus Obuia
3aBepuieHa 25 mapra 2004 r. ['ocynapcTBeHHasi mpyUeMOYHass KOMUCCHS TOANMCAa akT CAayu-
npueMku cucteMbl B amnpenie 2004 r. Pa3menieHHas cucrema OCYILECTBIISIET HEMPEPBIBHBIN
palvallMOHHOM MOHUTOPHUHI. JlaHHBIE C OOHOrO W3 KOMIUIEKTOB MOHHUTOpOB DPI'VII
«ATOM(IOT» MOTYT TepelaBaThCs BIACTIM MypMaHCKOH O0OJacTH I  OTCIICKUBAHUS
COCTOSIHMSI 37I0pPOBbSI HaceJIeHHWs, MPOXKUBAIOIIETO BONMM3M oOBbekTa. OOIas CTOMMOCTH TpeX
sTanoB mpoekra cocrasuiua 770 Teicau pomtapos CIIIA.
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1. BBEJJEHHUE

[Iporpamma coTpyIHUUECTBA B BOCHHOW 00JIaCTH IO BOIIPOCAM OKpY Karoliei cpeabl B APKTHKE
(AMEC) Obu1a nHMIIUMpPOBaHa ¢ TeM, 4ToObI penoctaButh Hopseruu, Poccun u CoequHeHHBIM
[lItatam Amepuku (opym 11 COBMECTHOTO IIOMCKA PEIICHHH SKOJOTHYECKHX TPoOsIeM,
CBSI3aHHBIX C BOCHHOHW AESITENbHOCTHIO B ApkTuke. B ceHTsiOpe 1996 r. MUHUCTPBI 0OOpPOHBI
Hopeeruun, Poccun u cexkperapp obGoponsl CIA mnoamucanu uctopuyeckyio Jlekmaparro,
MPU3BaBILIYI0 CTOPOHBI cooOla pemaTh dKonorudeckue npodsemsl. Ilaptaepsr mo AMEC u
Coenunennoe KoponeBcTBO mnoanucady AOMNOJHEHWE K Jleknapamuu o BCTYIUIGHHM B
IIporpammy CoeauHEHHOTO KOpOJ‘IeBCTBal. OcHoBubiMu  1nenmsimu  [Iporpammer - AMEC
ABNAIOTCS: 1) pacmpocTpaHeHue WHGOpPMAMKM O BIUSHUM OOOPOHHOM MAEATENbHOCTH Ha
apKTHUYECKYIO Cpeay; 2) pa3BUTUE COTPYIHUYECTBA MEXAY JUUYHBIM COCTaBOM CTpaH-y4acCTHUIL
n 3) ¢duHAHCHMPOBAaHME TEXHUYECKHUX TIPOCKTOB, OIICHUBAIOIIUX BIUSHUEC OOOPOHHOM
NeSTeNbHOCTH B APKTHKE, pa3paboTKa IJIaHOB JEHCTBUN U TEXHOJIOTUHN Ul YIIPABICHHUS TaKUM
BiustHEeM. COTPYAHUYECTBO BEJIETCS IO IATH SIEPHBIM HaNpaBJIeHUsAM (0TpaboTaBILee siiepHOe
torunBo (OAT), )xunkue oTxonpl, yMeHbIIeHHE 00beMa TBEP/BIX OTXOJ0B, XpaHEHUE TBEPIBIX
OTXOZIOB, PAaJAMAllMOHHBI MOHUTOPHHI M 0€30IIaCHOCTb IEpPCOHANa) U JABYM HESJIEPHBIM
(TEXHOJIOTUH [Tl TMKBUAALMY TTOCIIEACTBUN M YHCTHIX CYOB).

CotpymamuectBo AMEC no paamnanmonHoi 6e3omacHocTd ObUTO HavaTo B paMkax [Ipoexra 1.5
(CoTpymHuyecTBO TO pagUAIlMOHHOM M OSKOJOTHYECKOW O€30MacHOCTH), KOTOPBIM ObLI
yTBepkaeH Jlupekroparom B okTs0pe 1997 r. TexHuueckue 3KCHEPTHI MPOEKTa OOCYKIAIH
Pa3JIMYHBIC BO3MOXHOCTHU BCIACHUSA PAAUAIMOHHOTO KOHTPOJIA W HNOBBIIICHUA 6€3OHaCHOCTI/I
IIEPCOHAJIA, B T. 4. aBTOMAaTU3UPOBAHHBIN PaJMALIMOHHBI MOHUTOPYHT .

ITIporpammuoe ob6ecneuenne «IIMKACCO», pa3pabotanHoe HOpBeXCKuM HMHcTuTyTOM
sHepreTuueckux TexHoioruil (IFE), wucnomp3yercs [uisi MOHMTOpHMHIA pPaJUallMOHHBIX
IapaMeTpoB B PeakTOpHOM Liexe, xpanunuiue OAT, a Takke MOHUTOPUHTA SKCIIEPUMEHTAIbHBIX
MapaMeTpPOB aKTHUBHOM 30HBI MCCIEIOBATEILCKOrO peakTopa B r. XanaeH. B maprte 1998 r.
HOPBEKCKHE DKCIEPTHI MPEACTABUIN 3Ty NPUKIAJHYIO porpaMmy Ha Bctpede no Ilpoekry 1.5
B /[Ipébake, Hopserms. B cenrabpe 1998 r. odunepsr BM®D Poccum mnocernnu
uccnenosarensckuil peakrop IFE B Xangene, rae um Obuto mpogemoncTpupoBaHo [10
«ITMKACCO» m1st aBTOMaTU3UPOBAHHOTO PATUAIIMOHHOTO KOHTPOJISI. 3aTeM B OKTsi0pe 1998 .
Ha BcTpeue B Cépmapke, HopBerus, TexHuueckue 3KcnepTsl paspadboTanu OopMyisip mpoeKkTa
s npumeHernst «[ITMKACCO» Ha poccuiicknx oObekTax s oopameHus ¢ BoeHHbIM OAT u
paauakTuBHBIMU oTX0aMu (PAO).

Hupextopar AMEC B ¢eBpane 1999 r. yrBepaun IIpoexkt AMEC 1.5-1 «PaguannoHHsIi
KOHTpOTb 00bekTOB: npumeHeHue cucreMbl «[IMKACCO». LlensimMu mnpoekTa SBISIOTCS
MOBBIIIEHUE Y(PPEKTHBHOCTH M COBEPIICHCTBOBAHKME TEXHHUYECKUX cpencTB BM® Poccun s
U3MEPEHUs U KOHTPOJIS 103 00IyUYEHHs JIMYHOIO COCTaBa, MECTHOTO HACEIECHUS U OKpPY KaroLIeH
cpeabl Ha 00BEKTaxX BHIBOJA M3 CTPOS M YTWIM3ALMU aTOMHBIX ITOJBOJHBIX JIOJOK, a TaKXKe Ha

' Coenunennoe KoponeBcTBO GbLIO NPUITIANIEHO MPHCOEAMHUTECS K [IporpamMMe B KauecTBe HOMHONPABHOTO
YIIeHa, HO PEIIIIIO YIaCTBOBAThH TOJNBKO B IMPOEKTax, HadaThIX rmociie utoHsa 2003 r. Takum ob6pazom, CoennHeHHOE
KoponesctBo He mpuHmMaio ydactus B [Ipoexre AMEC 1.5.



o0beKTax, rae umeer mecto obpamenue u xpanenue OAT u XKPO. Llenu nocturayTsl 61aronaps
pa3paboTke, JEMOHCTPAIMU U Pa3MEIIEHUIO aBTOMAaTH3MPOBAHHON IIEHTPAIM30BaHHONW CHCTEMBI
pazuanoHHOIO MOHMTOPUHIAa Ha OCHOBE HOPBEXKCKOTO IAaKeTa MPOrpaMMHOI0 00ecreueHUs
«IIMKACCO».

Ha Bcrpeue ['pynmsl Texunueckux coBeTHUKOB (I'TC) AMEC B centa6pe 2000 r. poccuiickas
CTOPOHa B KauecTBE€ IEpPBOro O0BEKTa [UId pa3MEIIEHUs CUCTEMbl CHaudana BblOpana
[Tonspuunckuit cynopemuotHeiii 3aBog (PI'YII 10 CP3) B r. Iloaspueiii. Okcneprsl
npeiokmwn  pasmectuth «[IMKACCO» takxke um Ha DI'YII «ATomMpraor» B cB3M C
peannzanuein Tam IIpoextoB 1.1 u 1.5-1. Jqupextopar u Cekperapuar yTBEpAWIN 3TOT ILJIaH,
MOCJIE Yero MPOEKT CTal peaTu30BhIBaThCS Ha oOomx oObekTax. B pamkax Ilpoekrta 1.1 ObLn
CIPOEKTUPOBAH, CepTU(UIIMPOBAH U MPOU3BEACH MPOTOTUI KOHTEHHEpa JUIsl TPAHCIOPTUPOBKH
u BpemeHHoro xpaHeHus OST, xoTopblif 3aTeM ObLT 3amylIeH B CEpUHHOE MPOU3BOJCTBO; B
pamkax [Ipokera 1.5-1 — copoexkTupoBaHa M IOCTpOEHA IUIOHIaAKa JUIsl meperpy3ku 19
koHTeliHepoB ¢ OST na OI'VII «AtoMdioT.

JIaHHBIN OTYET TMOJBOJUT WUTOTH PA3BUTHS COOBITUH W PE3yJHTATOB YCIEIIHOTO Pa3MEIICHUS
aBTOMATU3MPOBAaHHON cuctembl paauarmoHHoro KoHTpodsi «[IMKACCO-AMEC» na ®OI'VII
«Atomduor». Pazmemenune «[ITMKACCO-AMEC» wa ®I'VII 10 CP3 Oymer mpeamerom

OTACIBHOI'O OKOHYATCIIbHOI'O OTUYCTA.

2. YIIPABJIEHUE TPOEKTOM

VYrpaBneHue W KOHTPOJIb 3a TPOEKTOM OCYIIECTBISICA pykoBomutensimu [Ipoekra 1.5-1,
HazHauyeHHbIMU JIO CIIIA u MO Hopsermn u Poccum cooTBeTcTBeHHO. Bcee pemienus
MPUHUMAIIUCh TPEXCTOPOHHUM KOHCEHCycoM. [l 03By4MBaHMS KIIOYEBBIX pEIICHUH,
MPOJIBIXKEHMSI MPOEKTAa M B KAu€CTBE MHCTPYKUMU MOJPSAYMKAM PYKOBOJIUTENH IMPOEKTAa HA
KOKJIOM BCTpEYE COCTaBISIM W TOANMUCHIBAIM  TPOTOKOibl Bcrped (IIB), xoTopwie
MCIIOJIb30BAJIMChH JIJIsl OTYETHOCTH Iepes conpezacenarensimu Cekperapuara.

JO CIIA, MO Hopserun u Poccum omnpenensnu M Ha3HAYalIM MOJAPSAYMKOB, KOTOpBIE
3aKIII0Yalld KOHTPAKTHl Ha BCE BUABI PabOT Mo mpoekTy. Kpome TOro, TeXHHYECKUMH
KOHCYJIbTAMSIMM M SKCIEPTU30M B XOJ€ MpOeKTa BKJIAJ B HEr0 BHOCWIM TEXHUUYECKHUE
HKCHEPTHI.

I'eHepanbHBIM POCCUICKUM MOApPAAYUKOM 10 nekaOps 2003 r. Obul «MexoTpacieBoit
KOOPJMHAIIMOHHBIH HAy4YHO-TEXHUYECKUH WEHTp HykKaugHou mnpoxaykiun» (PI'YIT MKI]
«Hyxmuay), a ¢ gexabps 2003 r. — HMHCTUTYT 0€30MacHOCTH pPa3BUTUS ATOMHOW SHEPrHH
Poccuiickoii akanemun nHayk (UBPAD PAH). Ilompsmumkom CIIIA Opima BpykxeBeHckas
HanuoHanbHas jgaboparopust (BNL), Hopserun — Uucturyt o6oponHsix nccienoBanuil (FFI).
[TogpsimuMky MPOBOAMIM TEPErOBOPBI M 3aKIIIOYAIU KOHTPAKTHl Ha TBEPABIE LIEHBI C SICHO
OIpeNIeIEHHbIMU 3ajJlayaMi M OTYETHBIMH MaTepuajaMu B (opMe OTYETOB M IOCEIIECHHH
00beKTOB. OTUETHl PACHPOCTPAHSIIUCH MEXIY BCEMU CTOPOHAMH, a OIUIaTa OCYIECTBIISIACH
I0CJIE TPEXCTOPOHHETO COTIACOBAHUS.



ITpunoxxenne 1 conepkUT cMcoK OCHOBHBIX yyacTHUKOB [Ipoekta AMEC 1.5-1.

3. OPUIUYECKHUE COI'VIAIIEHUA

[Tpeanoceuikoit ocymiectBiaeHus mpoektoB AMEC sBisieTcst Hammune HeoOX0aMMBIX
MEXMPAaBUTEIHCTBEHHBIX COTTIAIICHU, PETYIUPYIOIIUX OTBETCTBEHHOCTh M OCBOOOXKICHHE OT
yIUIaThl HAJIOTOB U COOPOB.

Ha BceM npoTsi’KeHNH OCYIIECTBIEHUS MPOEKTa y4acTHE aMEPUKAHCKON CTOPOHBI IMOKPHIBAJIOCH
«CornamenueM Mexnay CoenunenHbiMu [lltatamum Amepuxun u Poccuiickoit ®denepauueit
OTHOCHUTENILHO O€30MaCHBIX M HAJCKHBIX TEPEBO3KE, XPAHCHHIO W YHUUYTOXKCHHIO OPYXKHS U
MIPEIOTBPALEHUH PAacIIPOCTpaHeHus opyxusi» oT 17 utons 1992 r., pacmupennoro IIpoTokonaom
oT 15-16 utons 1999 r., B nanpHeiimem - «CoriameHue 0 COBMECTHOM YMEHBILICHUH YTPO3bD».

Hopserus noanucana ropuanyeckoe cornamenue ¢ Poccuiickont ®enepanneii 26 mas 1998 r. -
«Cornamenue Mexay npaButenbcTBoM KoponectBa Hopserust u mpaButenbcTBOM Poccuiickoii
denepanyy 0 COTPYIHUYECTBE B 00JaCTH OXPaHbl OKPY’KAIOLIEH Cpelibl B CBA3U C yTHIIM3ALUEH
aTOMHBIX TOABOIHBIX JIOJOK, BBIBEACHHBIX U3 cocraBa BM® B ceBepHOM permoHe, H
MIOBBIIICHUS SJICPHON U paJMallMOHHON 0€30MacHOCTHY C HOTaMH MHHHCTEpCTBA HHOCTPAHHBIX
nen P® ot 16 ¢espans 2000 r. u HoTOoli MuHucTepcTBa MHOCTpaHHbIX Aen Hopseruu ot 8
okTsiOpst 2001 1., KOTOpBIE OKOHYaTrenbHO oOo3Hauwmm IIpoekt AMEC 1.5-1 «kak
0e3Bo3Me3/IHYI0 TexHHuYecKyto nomoulb KoposnesctBa Hopserus Poccuiickoit deaepanmu. 3to
o3HayaeT, 4To A0 OKTsAO0pst 2001 r. HOpBEXCKas CTOpPOHA HE MOTIJIA 3aJ04aTh KOHTPAKTOB C
POCCHIICKOM CTOPOHOM, YTO OJJHAKO HE MPHUBEJIO K JOMOJHHUTEIBHBIM 3aJ€P:KKaM BBINOJIHEHUS
3TOr0 MpPOEKTa, IOCKOJIbKY aMEpHUKAaHCKas CTOpPOHA HMeNla IOPUIMYECKOE OCHOBAHUE H
BbIJIeJIEHHOE (PMHAHCHPOBAHHE.

Bce xonTpaktel mo Ilpoexty AMEC 1.5-1, Takxe kak u mo apyrum npoektam AMEC,
CCBUTAIOTCS HA ATU IOPUIUYECKUE COTIameHus. J[s oCBOOOXKICHUSI POCCHICKUX TOAPSTINKOB
OT yIUIaThl HAJOTOB HAa BCE BHUJBI padOT W MaTepUaloOB IO JAaHHBIM KOHTPAaKTaM TMOCOJILCTBA
CHIA u Hopseruu B P® oTnpaisiiu UM NUChbMa, MOJITBEPKAAIOUIUE, YTO MPOEKT U JaHHbBIC
KOHTPAKTHI TOAMAJAOT MO JACUCTBHE MEXKIPAaBUTEIHLCTBEHHBIX COTJIAIICHUH, T. €. SBISIOTCS
0e3Bo3Me3THOM moMotibio Poccuiickoit denepanuu M MOJIe)KaT OCBOOOXKICHHUIO OT YILIATHI
HAJIOTOB U COOPOB.

4. PAIIMALIMOHHBIA MOHUTOPHUHT HA ®I'VII kKATOM®JIOT»

®denepanpHoe rocynapctBeHHoe yHurtapHoe mpeanpustue (DPI'YII) «Aromdrnor» sBusercs
oOcmy>xuBatomeld 06a30i aTOMHOTO JienokonbHOro (iota P®. OHO 3aHMMAaETCs MOATOTOBKOM
OMT nmns ornpaBku x/n TpancnoproM Ha IO «Masik», a Takke MpUeMoM, NepepaboTKoi U
BPEMEHHBIM XpPaHEHUEM JKUAKUX M TBEPHBIX PaAMOAKTHBHBIX OTX070B. B HOs0pe 2003 r. Ha
3TOM O0OBeKkTe Oblla BBEAECHA B HKCIUIyaTallMIO IUIONIAJIKa BPEMEHHOro XpaHeHus i 19
koHTelHepoB ¢ OAT BM®. HenaBHo B paMkax amMepuUKaHO-HOPBEKCKO-POCCUHUCKOTO MPOEKTa
Ha o0ObekTe OblIa MOAECpHU3MpOBaHA ycTaHOBKa i nepepaborku KPO (1. H. MypmaHckas



uHUIMaTuBa). Ilocie momHOro BBEICHHS B AKCIUTyaTallMI0 YCTaHOBKa OyJeT nepepaldaThiBaTh
5000 m” )KPO B ro. DTH MOTEHIHATEHO OMACHBIE BHB PAGOT TPEOYIOT COOTBETCTBYIOMIHX Mep
paarauoOHHOTO KOHTPOJISL.

[TockonbKy cyliecTByIOmasi CUCTeMa paauanoHHoro MoHutopuHra Ha OI'VII «Aromdnor»
BbIpaboTanga CBOM OKCIUTyaTalmoHHbId pecype, [Iporpamma AMEC mocrtaBuna 3amauy
pa3MeCTUTh aBTOMAaTU3UPOBAHHYIO LICHTPAIN30BAHHYIO CUCTEMY PAaJHallMOHHOIO MOHHUTOPUHIA
Ha ocHoBe IIO «IIMKACCO». Orto nepBoe npumenenue cucreMbl «I[IMKACCO-AMEC».
Pa3menienue cucteMbl BKIIIOUAET HA3€MHBIE TaTYMKH TaMMa-U3JyuYeHHUs Ha IUIOIIA/IKE XPaHEHUS
OAT, B mecrax meperpy3ku u pasrpy3ku OSAT u Ha yctanoBke mno mnepepabotke JKPO;
a’po30JIbHBIE JTATYUKU B TPyOax BEHTUISILIMOHHON BBITSDKKM M IOTPY’KHOM JaT4UMK B TpyoOe
cTouHblX BoA. Cucrema oOecneunBaeT AMCTAHIMOHHBIM aBTOHOMHBIM M HENpPEpBIBHBIN
paavalOHHBIE MOHUTOPUHI C MPEACTABICHUEM JaHHBIX B PEKHUME PEAJIBHOIO BPEMEHH U
BO3MOXXHOCTBIO CPAaBHEHHS CO MPOLUIBIMU ToOKazaTeasaMu. OnpeleneHbl TpaHMIbl YPOBHEH
IPENyNpPeKACHU. 3BYKOBBIE M BH3YyalbHbBIE CUTHAJIBI IOAAIOTCS omeparopam B Otnen
panuanoHHONM O0€30MacHOCTM M PYKOBOACTBY B AJMHUHHUCTPAaTMBHOM 3JaHMU. BaXHbIM
IIPEUMYLIECTBOM CHCTEMBI SIBISIETCSI TO, YTO €€ IO3JHEE C JIEFKOCTbIO MOYKHO DPACIIUPUTH
JIOTIOJIHUTENbHBIMU THUIAMH JTaTYUKOB U BBECTU JPYrH€ TOUKH HAONIIOAEHHUSA, KaK 3TO MOXHO
BuzaeT Ha mpuMepe pazmenienus «I[ IMKACCO» na ®I'YII 10 CP3.

5. IOCTUT'HYTBIE PE3YJIBTATHBI

[TpoeKT ocymiecTBISUICS B TP OCHOBHBIX 3Talla B TEYEHUE YETHIPEX JIET:
e PaGouas mozens (ceHTsa6pp 1999 — aBryct 2000 r.)
e TexHuueckuil MpOEKT U MPOEKT Ha pa3mernieHue (pespans — HOsOps 2002 T.)
e Pasmemenue (oktss0ps 2002 — anpens 2004 1.)

Hwuxe mpuBOASTCS OCHOBHBIE BEXU KaXKIOTO U3 ATANIOB OCYIIECTBICHUS JAHHOTO MTPOEKTAa.
5.1 Padouas monean

[Tporpammuoe ob6ecnieuenue «[TMKACCO», paspadorannoe IFE, sBnsercs 1O ns
NPEJCTaBICHNS JAHHBIX M BU3YyalIM3alli1, XOPOLIO NOAXOMAIMM Il XpaHEeHUs, Iepelaun
uHTepdeiicy nonp3oBartenel 1 rpa)uueckoro MpeiCTaBIeHUs B PEKUME pealbHOTO BPEMEHH!
OO0JIBIIIOTO KOJIMYECTBA NAHHBIX JPY>KECTBEHHBIM U THOKUM crtoco0oM. OHO HCIOIB3yeTCsl Ha
HCCIIEI0BATENILCKOM PEAKTOPE B I'. XaJIEH A1 MOHUTOPUHIA PAJUALIMOHHBIX [IapaMETPOB B
peaktopHoM Lexe, xpanuiuie OST, a Takxke MOHUTOPUHTA 3KCTIEPUMEHTAIIBHBIX TaPAMETPOB
aKTHUBHOM 30HBI peaktopa. [locie noezaku B XanaeH B 1998 r. opuuepst BM® Poccun
MIPU3HAIN 11€71€c000pa3HOCTh €ro MPUMEHEHUS Ha POCCUIICKUX 00bEKTaxX Al oOpalleHus ¢
BoeHHbIMU OSIT u PAO. Iogpo6uas uadopmanus o [10 «ITMKACCO» u mupokuii CiekTp ero
MPUMEHEHUS HaXxoauTcs Ha caite http://www.ife.no/picasso.

B centsa6pe 1999 r. nopsexckuit nogpsaunk FFI nognucan ¢ IFE koHTpakT Ha npuoOpeTteHue
[MOJIL30BATENILCKONM nuneH3ud mist ooHosienuss W amanrannu [10 «I[TMKACCO», a Ttaxxke
o0yuyeHMsI U TEXHHYECKOH MOIJepKKH poccuiickux nporpammuctoB n3 MBPAD PAH (obmieit



croumoctbio 125 000 momn. CILA). Poccuiickue mporpammucTel npoxoauwnu odydenue B IFE
o ucnoip3oBanuio u agantamuu [10 «[TMKACCO» B Teuenue Hepenu B ceHTsOpe 1999 r. u
nenenu B ssuBape 2000 r. IFE nepenan UBPAD 10 «ITMKACCO» u 1oKyMeHTaIrio 1o HEMY B
ceHTssOpe 1999 1., a OOHOBIEHHYIO W aJaNTUPOBAHHYIO NPUKIAIHYIO HPOrpamMMmy JUIs
paavalloOHHOrO0 MOHUTOPHHTa — B ssHBape 2000 r.

B mae 2000 r. mogpsimunk CIIIA BNL 3axmrounn kontpakt ¢ @I'YIT MKI «Hykmug Ha cymmy
80 TeIc. nost. Llenbio aToro mara 66u10 pogeMoHCcTpupoBath, uto [10 «[TMKACCO» moxer
YCTEILIHO MCTIOJIb30BaThCSI HA POCCUHCKUX M3MEPUTENBHBIX MPUOOPaX, a TAKXKE MOATOTOBUTH
MIEPBOE Pa3MEIICHUE CUCTEMBI.

Ha ocHoBe nportotuna, pazpadoransoro IFE s npeacraBieHust paano3KoI0rHYeCKUX JaHHBIX,
pOCCHIICKHE TMPOrpaMMHCTBI U TEXHHUYECKHE OHKCIEPTHl PYyCHPHUUUPOBAIM MPOrpamMmy |
MOUGUIIMPOBATIN CUCTEMY JUTSI UCTIOJIB30BaHUS ee Ha 06azax BM®. B pamkax amepukaHCKO-
POCCHICKOTO KOHTpakTa OblIa pa3zpaboTaHa IeWCTBYrOIIas pabodass MOJACIh U3MEPUTEIHLHOTO
npubopa. OHa cCOCTOsSUIa W3 HA3eMHBIX M IOJBOJAHBIX JAaTYMKOB TaMMa-H3JIy4yeHus,
MHTEJUIEKTYyallbHBIX KOHTPOJIJIEPOB, PaJllOMOEMOB s mepenaun HaHHbIX, 1O mis cOopa u
00pabOTKM JaHHBIX, CBsA3aHHBIX ¢ Cucremoi skonormyeckoro MoHutopuHra «ITMKACCO».
JlaTunky ObUIM M3roTOBJIEHBI B Poccuu: Ha3eMHbIM raMMa-IaTYMK Ha OCHOBE Ta3opa3psiHOTO
cuetdnka SI-22G u norpy>kHoi CUMHTHWIUISILMOHHBIN feTekTop it BogHou cpensl Csl (Poro 1).
14 asrycra 2000 r. cucrema Obuta mpoaeMmoHcTpupoBana Jlupekropaty AMEC u BeicmM
opurmaneaeM suuam u3 MO Poccun, Hopsernu u J10 CILA (doto 2).

Working Model
Measuring Terminal

Gross Gamma
Terrestrial Sensor

®oro 1. Anmaparasie komnoneHTsl Padoueit monenn « [ TMKACCO»



®ot0 2. Pabouas MOJIETh «(TMKACCO» B MOJIKJIFOUEHHOM PEXHUME JEMOHCTPUPYETCS
Hupexropary AMEC u odpunmansaeiM mumam 14 arycra 2000 1. B Mockae.

5.2 IIpoexTHast JOKyMeHTALMS

OcCHOBHBIE 3Tallbl HA MyTH K OKOHYATEIHbHOMY paboueMy MPOEKTY Ha pa3MellleHuE:
1. TexHuueckoe 3aaHue
2. KonuenrtyanbHbIN IPOEKT
3. TexHUuYeCKU MPOEKT
4. TlpoexT Ha pa3MelIeHHe

Texunueckoe 3ananue (T3) coaepkuT TpeOOBaHUS K TEXHHUUYECKOMY IPOEKTY, COCTABIICHHBIE
MunuctepctBoM 060oponbl PD. Onu comepxkarcs B oTueTe «ABTOMATU3MPOBAaHHAsS CHUCTEMa
paanalOHHOTO0 MOHUTOPWHTA HA TIOIIAIKE BPEMEHHOTO XpaHEeHHs A KoHTeiHepoB ¢ JKPO
BM® P® u xommiekca no nepepadorke KPO na OI'VII «Atompnor». T3 Obuto odunnanbHo
BeIymeHo MO P® B mae 2002 r. JIOKyMeHT COIEPKHT 0OOCHOBAaHME MOHHUTOPHHTA, a TAKKE
onucaHue U GU3NYCCKUN AU3aliH JaTYHKOB.

MunuctepcTBO aroMHol dHeprun PO (MuHaToM) clioHCUPOBaIo pa3pabOTKy KOHIENTYalbHOTO
npoekTa (30 TBICSY T0JIT.), KOTOPBIH OBLT MPEIOCTABICH aMEPUKAHCKOW M HOPBEIKCKON
ctopoHaMm B Mae 2002 . u 3aTeM 0OCYKJIeH U yTBEP)KJICH TpeMs CTOpoHaMHU. JIOKyMEeHT
COJICPKHUT TOJPOOHBIN AM3aiH BCEX JATYMKOB, ONPEENISIET BCE BUIBI 00OPYIOBAHUS U ACT
MOJTHOE MPEICTABICHHUE 110 TPyAO3aTpaTaM, HEOOXOUMBIM ISl OCYIIIECTBICHHS pa3MEIICHHSI, C
yKa3aHHUEM BCEX COMPSHKEHHBIX C THM PACX00B Ha 000pYAOBaHKE U OIUIATY TPYZa.

Crnenyronum 1aroM siBUJIach MOJATOTOBKA Ha OCHOBE T3 M KOHIENTYaIbHOTO MPOEKTa
TEXHUYECKOT'0 MPOeKTa U npoekra Ha pazmenienue. 20 ¢espans 2002 r. mexay FFI u ®I'VII
MKII «Hyximmmy 601 3akimioueH KoHTpakT Ha 54 500 momt. 4 oktsa6ps 2002 r. opurmansHo
3aBepimiIach padbora mo oryety o T3 « ABTOMaTU3UPOBAaHHAS CUCTEMA PAUAIIMOHHOTO



MOHMTOPHHIA Ha IJIOLIAJAKE BPEMEHHOTO XpaHeHus U1l KoHTeliHepoB ¢ JKPO BM® P® u
koMmIuiekca 1o nepepadotke XKPO nHa PI'VII «AToMpor». JJoKyMEHT COIEPKHUT O0COOBIC
TpeOOBaHUS K IPOEKTY Ha pa3MeleHre. Paboune npoekTsl Ha pa3MelleHue
(«ABTOMATH3UpPOBAHHAs CHCTEMa PaJUAMOHHOIO MOHUTOPHHIA Ha IUIOIA/IKe BPEMEHHOTO
xpaHenus s koureitnepos ¢ JKPO BM® P® u kommuiekca no nepepadorke XXKPO na ®I'YII
«ATtompmor» - Pabounii mpoekT Ha pa3menieHne») ObuIH 3aBepiueHs! 15 saBaps 2003 T.
Pabouwnii mpoekT Ha pa3MemeHne COACPKUT MOAPOOHYO JOKYMEHTAITHIO 110 (PU3HIECKOMY
IU3aiiHy, 3JIeKTPOMOHTAXHbIE YEPTEKHU, IUarpaMMy SHEPrOCHA0KEHUS U CMETHI Ha
KaluTaabHOE 000PYI0BaHUE U TPYA03aTPATHI.

Hanuuue Bcex 3TUX JOKYMEHTOB TpeOyeTcs B COOTBETCTBUH C POCCUMCKUMHU 3aKOHAMHU U
MO/I3aKOHHBIMU aKTaMH JiIs moAnucanus [ ocyAapcTBEHHOM MPUEeMOYHONW KOMUCCHEH aKTa O
caade-nmpueMKe CUCTEMBI U BBEJCHUSI CUCTEMBI B IKCILTyaTaIlHIo.

5.3 Pasmelenue

s pasmeniernst «K[TMKACCO-AMEC» ma ®I'VIT « AToM(roT» OBLITH TOIMHCAHBI CIICTYFOIIHE
KOHTPAKTBHI:
e 11 oxta6ps 2002 1. - KOHTPAaKT MEXIy HOPBEKCKUM MOAPITUUKOM HWHCTHTYyTOM
oboponnsix uccrnenosanuii (FFI) u poccuiickum reHepanbHbM noapsgankomM OIVII
MKI] «Hyxmum» Ha mojgHOE pa3MelleHue, BKIro4as Kak pacxonbl Hopeernm (229 118
nomn.), tak u CHIA (169 603 nonn.). IlomHas cTouMOCTb pa3MeIIeHHs COCTaBHIIA
398 721 ponu.
e 11 okTa6pst 2002 T. - KOHTPAKT MEXAY aMEPUKAHCKUM MOAPSAIYNKOM bpykxeBeHCKOMH
HamoHanbHoM naboparopueit (BNL) u FFI Ha amepukanckyto yacTb (I)I/IHaHCI/IpOBaHI/Iﬂz.
e B nekabpe 2002 r. — xkonTpakt Mexay OI'YII MKI «Hyknua» u ero cyOnoapsaunkoM
HNBPAD PAH.
e 5 mtoHs 2003 r. — Hekommepueckuil koHTpakT Mexay FFI u ®I'VII MK «Hykmun» o
nepenade nguueHsun noaszoBarens [10 «ITMKACCO» ero koHeYHOMY MOJIb30BATENIO,
OI'VIT «ATompaoTy.

KoHTpakTsl Ha »3Tam pa3MeleHHs TOKPBIBAIM 3aKyNKy OOOpyNOBaHMS U MaTepHAJIOB,
WCIIBITaHUS, IOATOHKY, PA3MELIEHUE U ONBITHYIO dKCIUTYyaTallMI0 aBTOMaTU3UPOBAHHON CUCTEMBI
paaraliMOHHOTO MOHUTOPHWHIA IUIONIAJKH BPEMEHHOr0o XpaHeHus koHTelHepoB ¢ OAT BM® u
nyHkra nepepabotku JXKPO Ha OI'VII «Atomdunor». KoHTpakThl Takke Kacaauch pa3pabOTKH
MIOJIb30BATEIbCKON JOKYMEHTAIH, 00yUeHHsI IepcoHalia M OMBITHOMN 3KCITyaTalluy B TeUeHHE 6
MECHILIEB.

O6opynoBanue, pa3paboTka KOTOpPOro TpeOyeT ITUTENbHOTO BPEMEHU (MHTEIUICKTYalbHbIC
KOHTPOJUIEPHI, JaTdyuku) OBbUTM CHayala 3aka3aHbl W COOpaHbl Mg MPEABAPUTEIHHOTO
ucnbiTanust cucremsl U uaTerpannu BecHor 2003 r. B UBPAD PAH B MockBe. OaHOBpeMEHHO
nuta agantaus 110 ns BeiOpanHoro 00bekTa. CtpoutenbHbie padoThl Ha OI'YIT «AtomdioT»
Hayanuck B wutoHe 2003 r. K mnHauvamy centsOps 2003 1. 3aBepmiuioch MpPOBEACHUE

? FFI ue notpe6osan ot BNL MOKpHITHS HAK/IaAHBIX U aIMHHHCTPATHBHEIX pacxonoB. GuHaHcHposanue o BNL
OBLIO HOHOCTHIO MEPEBEICHO POCCUHCKOMY HOAPSITUHKY.



KOMMYHUKAIIHOHHBIX JIMHUH W CcOOpKa M3MEPHUTEIBHOTO W KOMIBIOTEPHOTO 00OpYIOBaHUS.
MecTopacnosoKeHue 1aTYMKOB U COOPYKEHUHN NpUBOAUTCS Ha yepTexe (Poto 3).

Cuctema oOecnedynBaeT JAWCTAHLIMOHHBIM aBTOHOMHBIMH W HENPEpPBHIBHBIN paJUalliOHHBIN
MOHMTOPHUHI C IIPEACTAaBICHUEM JaHHBIX B PEXHUME pPEaJbHOIO BPEMEHU U BO3MOXHOCTBIO
CpPaBHEHHS CO NPOLUIBIMM MOKazaTeasiMu. OnpeneneHbl TpaHUllbl YPOBHEH NpPeIyHpexaeHUs.
3BYKOBBIE U BU3YyaJIbHBIE CUTHAJIBI IOJAIOTCS onepaTopaM B OTaen paauallMioHHONW 0e30macHCTH
U PYKOBOJCTBY B aIMMHHUCTPAaTUBHOM 3/IaHUU.

H
3
]
:

®oro 3. Cxema MeCTOPACIONIOKEHNS JaTUNKOB U COOPYKEHUM.



Cucrema coCTOUT H3:

e JlerektopoB MomHuocta A03b6l (BJIMI/08P/03/04/05, mnpousBoaurens — OAO
[Taruropckuit 3aBog «MMITybCc») - BOCBMH KaHAJIOB W3MEPCHHSI TaMMa-H3ITydeHUs
(myskTel 1-8): Ha xpanwmume OAT (nm. 1-4), B Touke neperpy3ku OAT (mm. 5-6) u Ha
aJIMMHHUCTPATUBHOM 37aHuH (M. 7-8). UyBCTBUTENBHOCTD - 10°-10° R/h;

e [lorpyxunoro noasogHoro aerekropa (BJDKI'-08L], npousBonurens CHUUII, Mocksa) -
OJIHOTO KaHaJa JUIsl U3MEPEHHUsl PaJIMaKTUBHOCTH BOJIbI B TpyOe ClIMBa CTOYHBIX BOA (II.
14). UyBCcTBUTEIBHOCTS - (?7cs): 107 Cifl;

e JlerexTopoB Bo3aymHo# cpeasl (IIBC-01, npousBoaurens MI'TI «/lo3a») nByx kaHayioB
JUTsl KOHTPOJISI PAAMOAKTUBHOCTH BO31yXa Ha oO0bekTe (mm. 12 u 13). UyOCTBUTEIHHOCTD
(*’Cs): 10°-10° R/h.

e Anpozonpubix gatunkoB (YIA-1b, mpousBomutens MITI «Jlo3a») - Tpex kaHalioB
a’pO30JIbHBIX JAaTYMKOB O- U [-M3Ty4YeHHUS B BEHTWIALIMOHHOW CHCTEME YCTAaHOBKH IO
nepepabotke XKPO (. 9-11). UyBcTBHTENBHOCTS TS o-m3iyderns - 107 -10° Bg/m’.
YyBCTBHTENBHOCTH st B-m3mydenns -10™ -10° Bq/m® (Sr(Y)-90);

e Merteoponoruueckoit cranmuu (MK-15, npoumsBomutens HIIO «Taidyn») - nus
M3MEpEeHUs TeMIIepaTyphl, BIAXKHOCTH, CHUJIbl U HarpaBjieHus BeTpa (1. 15).

JlaT4uKky B MyHKTax M3MepeHus 1-5 ObuiM ycTaHOBJIEHbI Ha muiomaake s neperpy3ku OST u
noakitoueHsl 12 umioHs 2003 1. B KayecTBe IYCKO-HAJIaJ04YHOrO MoAyJsd. JlaTuuku u
COOpY>XEeHHs B IMyHKTax 6-15 — B koH1e aBrycta 2003 r. A3po30JbHbBIN JaT4YMK B 1. 9 He ObLI
YCTaHOBJIEH, TIOCKOJIBKY B TO BpeMsl ellle He ObUIN 3aBepIlEHbl CTPOUTEIbHbIE PAOOTHI B 31aHUH
pesepByapHoro napka. OH OyZeT yCTaHOBIEH cpa3y IOC/e 3aBEPIICHHS CTPOMTEIbCTBA ITHUX
emkocteit 11t xpanenus JKPO.

[Tycko-HanamgouHbie paboOThl U MOATOHKA CUCTEMBI OCyIIeCcTBISUIUCH ¢ 1 mo 16 centsaops 2003 r.
OKcIuTyaTalys CUCTEMBbl ObUIa TPOJIEMOHCTPUPOBAHA MPEACTABUTENSAM MPOCKTHON KOMaH/bI U3
Hopgerun, CIIA u Poccuu 18 centsops 2003 r. (cMm. doto 4, 5).

Kommnekcnsie npensaputenbublie uenbitanus cuctemsl « I IMKACCO-AMEC) BbINOIHSIIACE ©
22 mo 25 centsa6ps 2003 r. npeacraButensimu UBPAD PAH, ®I'VII «Atomdnor», ®I'YIT MKI]
«Hyxkmua» u MO P® B cOOTBETCTBUM C MPOTrpaMMOI KOMIUIEKCHBIX MPEIBAPUTEIbHBIX
ucnbITanui, paspadorannoit UBPAD PAH u yTBep)aeHHOM TUPEKTOPOM UHCTUTYTA. ITa
IIPOrpaMMa BKJIFOUYAET:

- UcnbiTanus GyHKIIMOHUPOBAHUS PUKIIAJHOTO MTPOIPAMMHOTO 00eCIeUeHus;

- UcnbITanus Kax0ro U3MEpUTENBHOIO KaHala;

- HcnpiTanns B aBTOMaTUYECKOM PEKUME BCEH CHCTEMBI B LIEJIOM.

JUis  uCHBITAaHUM CHCTEMbl MOHUTOPMHIA HCIOJb30BAIMCh HCTOYHUKM paguamuu. B
COOTBETCTBUM C JEUCTBYIOUIMMH TpeOOBaHUSIMH, IIOCJI€ HCHBITAHUN OBLIM IOATOTOBJIEHBI
3aKJIIOYEHWE M OT4YeT. 3aK/IIOUeHHE IOANUCAHO BCEMM WCIOJIHHUTENSAMU U YTBEPXKACHO
mupexktopoM UBPAD PAH, nupekropom ®I'VII «Atompaor» u 3am. aupexropa OI'YIT MKI]
«Hyxmuay». Ha ocHoBanmm wucnbeitanuii cucrema monutopunra «I[IMKACCO-AMECy» O6buia



JOMyIIEHa K ONBITHON JKcIutyatanuu. COOTBETCTBYIOIIEE peIIeHHE ObUIO TMOAMHCaHO 25
cersatops 2003 r.

®oro 4. [IpeacraBurenu 3akazunka OI'YII «AToMpIoT» ¥ MOAPSAIUKN BO BPEMS TTOCEIIICHHS
OT'VII «Atomdnor» B ceHTsiOpe 2003 r.
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®oto 5. [1oka3 a’po30JbHBIX JATYUKOB OL- M [-U3TyUCHHUs, pa3MEIICHHBIX TSI MOHUTOPUHTA
BBIOPOCOB B aTMOC(EPY C YCTAaHOBKH 110 NEepepabOTKe KUAKUX PaAHMOaKTUBHBIX OTXOJIOB

B paMkax Top»ecTBEeHHOTr0 IycKa B ACKIUTyaTaluio miomaaku xpanenus OST npencraBuressim
Biacrteil u mpeccel, Jupekropary, Cekperapuary U TeXHUUECKUM dKcriepTaM [IporpamMmet
AMEC 06b11a Takke mpoAeMOHCTPUPOBAHA U CUCTEMA aBTOMATH3HUPOBAHHOTO MOHUTOPHUHTA
«[TMKACCO» (13 Hos16ps 2003 r.). Hirke nomerens! ¢pororpaduu, clienaHHble BO BpeMs
nokasza (doto 6).

Cotpynuuxku UBPAD PAH u komnanun «CepBUCHHTEPTEXHUKA» TIPOBEIM 00yUeHHE TIepCOHAlIa
OT'VII «AToM}IIOT» 1O KCILTyaTalluy U MOAJEPKAHUIO CUCTEMBI B pab0oYeM COCTOSTHUM B
NBPAD PAH B Mockse u Ha ®T'YII «AToMdpioT.

11



2003/11/13

2003/11/413

®oro 6. CHumkH caenansl B LleHTpe ynpaBiieHus: paIuaiioHHON 0e30macHOCThI0 13 HOsOpst
2003 r. BO BpeMsl IEMOHCTpaIlMd aBTOMaTU3UPOBAHHON CUCTEMBI paJMallMOHHOI0 MOHUTOPHHTA
B noJkioueHHoM pexume Ha PI'YIT «Atompaor»

25 cents0ps 2003 r. cuctema ObUTa TOMYIIEHA K ONBITHON SKCIUTyaTallid B COOTBETCTBHU C
«IIporpamMmoii ONBITHON IKCIUTyaTaIllin», YTBEPKIACHHOUN renepaioM A. FOHnakom —
HaYalbHUKOM 3Konorndeckoit 6ezonacHoctu BC PD, A. CunaessiM — qupektopom OI'YIIT
«Atompaor» u JI. bonbmossiM — qupextopom MBPAD PAH. Llenbio ONBITHON SKCIUTyaTalluy B
TedyeHue 6 MecsleB ObUIa MPOBEpKa M OTIIAAKA CUCTEMBI Tt oOecnieueHust () (HEeKTUBHON U
Ha/lexHOHU paboTsl. [Ipr 3TOM 0c000€ BHUMaHHE YIEIIIOCH CIEAYOLIEMY:

e BpIABICHUIO U YCTPAaHEHHUIO BO3MOYKHBIX HEIOCTATKOB;

e OnpeneneHnio BO3MOXXKHOCTEN MOAEPHHU3ALMY XapAKTEPUCTUK CUCTEMBI U €€ YIIy4ILlIEHHUIO;

e BrRINONHEHNIO JOATOCPOYHBIX HMCIBITAHUM, BBIXOAAIIUX 3a paMKu «lIporpammsl ombITHON

(KOMILJIEKCHOM ) SKCIITyaTaluny;

12



[TpogomkeHHUIO MPAKTUYECKOTO 00YUeHUS TIepcoHaIa paboTe ¢ CUCTEMOM.

Bo BpeMsA OIIBITHOM OKCIUTyaTaunuu ObLiIa BBIIIOJHEHA ciaeayromas pa60Ta:

HenpeprsiBHOE PyHKIIMOHUPOBAaHUE BCEX KAHAJIOB;
E>xeHenenbHO — BO3BpAIlEHUE CUCTEMBI B pab0UUi peXUM MOCTe OTKIIOUCHHS MTUTAHUS;
Exxemecsiuno — mpoBepka (PyHKIIMOHUPOBAHHS HM3MEPUTEIBHBIX KaHAJIIOB CHUCTEMBI C
UCIOJIb30BAHUEM KOHTPOJIBHBIX HCTOUHUKOB HOHU3HUPYIOLIETO U3ITyUYeHMS,
Pazpabotan mopsiiok coxpaHeHus 0as3bl JaHHBIX C pe3yJibTaTaMu MoHuUTOpHuHTra Ha CD-
HOcHUTeNe HHpOpMaIny;
ExxenenenpHo Ha CD-HocuTene nHdopMaIiy COXpaHsIMCh Pe3yIbTaThl MOHUTOPHHTA,
Beiies )xypHasl ONBITHON SKCILTyaTaluy, TJ1€ YKa3bIBAINCH:

. Kaxnplii Buj paboT 1 ero xapakTepuCTHKH;

¢ Kaxxnas Hemonmagka wian ommnoOKa;
BHocunuch npeuioskeHus 1o yIydIleHHIo U 0TIalke HHTepdeiica CUCTeMbI;
Breut0 BHECEHO HecKOIbKO MouduKanuii B mpukiagaaoe [10.

Ha ¢oto 7 noka3aHsl mpuMepbl BpEMEHHBIX TUarpam ¢ MOKa3aHUsAMHU U3MEPHUTEIbHBIX KaHAIOB
cucremsl «[ITMKACCO-AMEC» (B myHkTax usmepenus 1-15).

6-Mecs4YHas OMbITHAS AKCIUTyaTanus 3apepiimiack 26 mapta 2004 r. — B TOJIHOM COOTBETCTBHUH C
BPEMEHHBIM TpaUKOM.

=it epdent Unepatops =18
Bnrog Prowsycresscs Tpesors Jaraeso Bissess nocomaonarameoctn Mapeong  Crpsses
& ¢n Al @ | 15 e 2004 1025

Larass | seseo - amwenss |

Megioa 1Dl npocHoTRS Codeme
 3Ysca & 150mh 4 Mocmn | Mad 1w |
103 211103 21102

Megsant. D NPACHOTES Colinhial o Wrans
|r3um Fas0ea  © dMecan | PP T Hl|rn....... 2 E

®oto 7. [Ipumep BpeMEHHOW TUHAMUKHN CYUTHIBAHMS JAHHBIX C TaTYUKOB 1-6.
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5.4  3ameHa pOCCHIICKOIO reHepaJabHOI0 MOAPAIYNKA

Ocenbto 2003 r. poccuiickuit noapsauuk OI'YIT MKI] «Hyknua» nepecran npuceliaTh OTYETHI,
1 k gexadpro 2003 r. cTano sSiCHO, YTO OH OOJIBIIE HE B COCTOSHUY BBIIOJIHSATH CBOM 00sI3aHHOCTH
nozapsiaunka. B cBsasu ¢ atum MO P® annynuposaino csoe cornamenue ¢ @I'YIT MKI]
«Hyxmun» n Haznauumno cyonoapspanka OI'YIT MKI «Hyxkmuny - UBPAD PAH — poccuiickum
TeHEPATIbHBIM MOAPSAYUKOM JUIs 3aBEPILIEHHsI BceX padoT Mo ycraHoBKe cucteMbl Ha OI'VII
«ATtompnor». B cneactue 3Toro HopBexckuii nmoapsirunk FFI anHHymMpoBan cBoM KOHTPAKTHI €
OI'VITI MKL «Hyxknun» u 26 ssaBapsa 2004 r. noanucan koutpakt ¢ UBPAD PAH Ha Bce
ocTaBIIKecs BUbI paboT. M3-3a cMeHBI POCCUICKOT0 IeHEPaJIbHOTO MOIpsIIUMKa B ieKkadpe
2003/ssaBape 2004 1. mpou3soIuia 3aJepKKa BBITOTHEHHSI POEKTa Ha HECKOJIBKO MECSIIEB,
OJIHAKO 3TO HE MPUBEJIO K JONOJHUTENBHBIM PACX0/1aM [0 KOHTPAKTAaM, & CAMOE€ BayKHOE - HE
MIPUBEJIO K BOSHUKHOBEHHIO MPOOJIEM, IIOMEIIABIINAX YCIICITHOMY 3aBEpIICHUIO padoT 110
Pa3sMELICHUIO CUCTEMBI.

5.5 I'ocynapcrBeHHasi npueMOYHask KOMHMCCHS

l'ocynapcTBeHHass npueMOYyHass KOMHCCHs Obula Ha3HaYeHa COBMECTHBIM  INPHKa30M
MunucrepctB 0060oponsl u Tpancnopra P®. C 5 nmo 8 ampenst 2004 r. oHa mpoBenia BCTPEUH B
MypMaHcKke U1l IPUEMKH aBTOMaTU3UPOBAHHOM LEHTPAIN30BaHHONW CHUCTEMBI PaJMalliOHHOIO
MOHHUTOpPHHIa IUIOIIAJKH BPEMEHHOro xpaHeHusi KoHTedHepoB ¢ OAT BM® Poccum wu
ycraHoBkM 1o nepepaborke JXXPO na OI'YII «ATtomdnor» u mycka ee B 3KcIulyaTauuioo. B
coctaB ['ocy1apcTBEHHON NMPUEMOYHON KOMUCCUM BOLUIN MPEACTABUTENN CIAEAYIOIUX OPraHOB
Y ¥ OpraHu3alNn:
e MuHucTepcTBa TpaHcHopTa (Ipeaceaareb);
e MuHucrtepcTBa 000pOHBI (TOCY1apCTBEHHBIN 3aKa34HK);
0 VYmpasnenue 3kosiorudeckoit 6e3omacHoctu BC P® (3amecTtutens npeacenaTess)
0 ['maBHOe TexHHnueckoe ynpasienue BM® Poccuu;
0 Cnyx0a paguaniMoHHON 1 XuMudeckoi 0ezonacnoctu Ceseproro dnora.
o ODOI'VII «cATombaor» (IKCIUTyaTHpYIOIIas OpraHu3aIus);
e UIBPAD PAH (renepaibHblii MOAPSIYUK);
e (CepBucuHTEpTEXHHUKA (T€HEPATBLHBIN IPOCKTAHT);
e VI'HAPH MO P®;
e Dkojoruueckas ciyx06a CeBepHoro (ioTa;
e ['oCynapCTBEHHBIN CAHUTAPHO-IIIUIEMHUOIOTHYECKUNA HA130D;
e ['ocymapcTBeHHas TpynOBas MHCICKLUS;
e ['ocynapcTBeHHas NoXkapHasi UHCIIEKIINS;
e Ortxen ssaepHON U paAUAIIMOHHON 0€301IaCHOCTH AMUHUCTpaIuu MypMaHCKO#
o0nacTu.

[Ipencenarenem ['ocyrapcTBEHHOM MPUEMOYHONM KOMUCCHH SIBIISIICA HAYAJIbHUK JlenmapTameHnTa
HaBHUTaIIMOHHOM O6e3omacHocT MunKCcTepcTBa Tpancnopra PO, r-u M. K. Atypun.

9 anpens 2004 r. I'TIK noanucana akT cjauyu-nmpUeMKH CUCTEMBI, HA OCHOBaHUU KOTOPOTO
aBTOMAaTHYECKasi CUCTEMa PaJUallMOHHOTO MOHUTOPUHTA OpUIIMAIbHO ObliIa BBEJCHA B
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sKcIuTyatanuio. [lo3qHee 3aMecTUTENI MUHUCTPOB OOOPOHBI ¥ TPAHCIIOPTA YTBEPAMIN AKT
CHA4YM-TIPUEMKH.

5.6 BrinoJiHeHHe ¥ 3aKpbITHE KOHTPAKTOB

[Ipencrosso  oduuumanbHO — MepenaTh  ABTOMAaTH3UPOBAHHYIO  CHUCTEMY  PaJHAallMOHHOTO
monutoputra Ha OI'VII «Atomdnor». Ilepenaua numyiiecTBa OCymiecTBIsSETCS HA OCHOBAaHUH
npukaza PexepansHoro Komurera mo codctBeHHOCTH, uTO TI03BOJIsIET PI'VII «ATomMduor» He
IJIATUTh HAJIOT Ha TMoJydeHHoe obopynoBaHue. Poccuiickuit moapsimunk, MUBPAD PAH, cobpan
U MOJITOTOBUJ BCE HEOOXOAUMBIE TIOKYEMHTHI, BKIIto4ast AKT caaun-ipueMku I'TIK, n HanpaBun
ux @DenepalbHOMYy KOMHUTETY 1O COOCTBEHHOCTH, BBIIIOJHUB TaKMM 00Opa3oM CBOH
00513aTeNTLCTBA 110 KOHTPAKTY Ha pa3MeEIICHUE.

25 ¢espans 2005 r. UBPAD PAH u FFI, peiictBoBaBuiero taxke u ot auma BNL, nmoamnucanu
cepTu(UKAT MPUEMKH, YTO O3HAYAIO YCHEIIHOE 3aBEPIICHHE BCEX HEOOXOIUMBIX JTAloB IO
pa3MenieHnio u mycky B akcruryataruio cucteMsl «[ IMKACCO» na ®I'VII «AtompioTy.

6. BbI3OBbI I1PU BBIITOJIHEHUU ITPOEKTOB

Korna B deBpane 1999 r. mpoext AMEC 1.5-1 6511 yTBep:kieH JupexkropaTom, MIaHUPOBAIOCh
3aBepIIuThH ero B aekadpe 2000 r. 3axepkka noyTH B 4 rofia 0OBSCHICTCS CIEAYIOLIHM:

e B anpene — centsaope 2000 r. mpoekT ObLT IPUOCTAHOBIIEH H3-3a Kpu3uca B Kocoso.

e MO PO onpenenmno o6bexTsl 1yist pazmernieHus «[ IMKACCO-AMEC) Tonbko B
centsope 2000 r. (PI'VIT 10 CP3) u mapte 2001 1. (PI'VII «Atomdpory). MO PD
HE XOTEJIO IPUHUMATh PELICHUs O 3aBEPLICHMS Mpoliecca epeladl HEKOTOPBIX
00bekToB BM® o MO P® B BetomcTBO MuHatroma.

e VYV Hopseruu ropuanueckoe NOKpbITHE I TpoekTa 1.5-1 B pamkax
MEXXITPABUTEIbCTBEHHOI'O COTJIAIIEHUS MOSBUIIOCH JUIb B OKTsA0pe 2001 r., T. €. 110
ATOr0 HOPBEXKCKasl CTOPOHA HE MOIJIa 3aKJIF04YaTh KOHTPAKTOB C POCCUICKON
cTopoHoi. OJTHAaKO 3TO HE NMPUBEINO K 33JIeP’KKaM, TOCKOJIbKY aMepUKaHCKas
CTOPOHA BECh NEPHOJ, OCYIECTBICHHS IIPOCKTA UMeJIa FOPUINYECKOE TOKPBITUE B
pamkax CoriameHusi 0 COBMECTHOM YMEHBIIEHUHU YTPO3bI.

e B 2000 r. 6p11H 3aKJIF0YEHBI 0OCOOBIE COTJIAIICHHUS], PETYJIUPYIOIIHUE HOBBIC, OoJiee
KECTKHE MPOIeayphl 0OMeHa nHpopmarmend Mexay Poccueit u npyrumu
naptHepamiu 1o IIporpamme AMEC. Ilepenaua nokyMeHTauu 1no
KOHIICTITYaJIbHOMY MTPOEKTY Oblita 3ajepxana BecHoi 2002 1. Ha HECKOJIBKO
MECSLIEB.

e (CMeHa pocCUICKOro reHepajbHOro nojpsaunka B aekaope 2003 — susape 2004 r.
NpUBeia K 3aJepXKKe Ha HECKOJIBKO MECSIIEB, HO HE TMOBJIEKIIa 3a COO0M
JIOTIOJTHUTEIbHBIX KOHTPAKTHBIX PAaCcXO/IOB.
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7. BAK/IIOYEHUE

PasMemienne cuctemMbl OKOHYATENbHO 3aBepiimiock. OHa coctoMT u3 15 00bekToB
MOHUTOPHMHTA, BKJIIOYAsl IaTYMKH TaMMa-U3JIyuYeHHUH, paJMOaKTUBHBIX YaCTHUI] BBIOpOCaxX C
oowekTa B atMochepy u Boaayto cpeay. Corpymaauku OI'VII «ATomduior» mponum oOydeHue
Mo paboTe M MOAJCPKAHUIO B pab0deM COCTOSIHHH allapaTHOTO W MPOrPaMMHOTO 00€CTICUCHHSI
cuctembl. Cucrema OblTa BBeIeHa B OKcrulyaTanmuio 25 centsops 2003 1., ombiTHas
SKCIUTyaTalusi B TeueHHe 6 mecsueB Obuia 3aBepuiena 25 mapra 2004 r. ['ocynapcTBeHHas
MpUEeMOYHasi KOMHCCHS MOANKCaa akT ciaun-npueMku B anpeine 2004 r. Pa3meniennas cucrema
BEJICT HENPEPHIBHBIA PaJMallMOHHBI MOHUTOPUHI. JlaHHBIE C OZHOTO M3 MOHHUTOPHBIX Y3JIOB
OI'VII «Atomduor» MoryT mocrynarb B MypMaHCKyI0 OONAaCTHYIO aAMHUHUCTPALMIO IS
HaOJIOCHNUS 32 3J0POBBEM HACEJICHMS, TPOKHUBAIONIETO BOJIM3U OT 00bekTa. O0masi CTOMMOCTb
Bcex Tpex (a3 mpoekra cocraBuia 770 ThICSY TOJITAPOB.

8. OTYETHI 110 ITPOEKTY

1. M. Omngperapn, M. KpoccxasH, O. @occxayr, K.-B. Cynmmnar, A. [I. benukos, JI.
Cronbeuxuii, H. Snosckas, II. JI. MockoBun u JIx. IlomepBuinb. «lIporpamma
COTPYJIHMYECTBA B BOEHHOW 00JIaCTM IO BOMNpPOCAM OKpYyXkarolled cpeibl B ApPKTHKE —
[TIpoext 1.5-1 «PamuanmnoHHBII KOHTpOJNHF Ha o0O0BeKTax — [IpuMeHeHHe CHUCTEMBI
«[TMKACCO». 4-1 MexnyHapoHast KOH(GEpEHIHs 110 SKOJIOTHYECKON pajinOaKTUBHOCTH B
Apxkruke. DaquHOypr, 1999 r.

2. M. Duaperapa, M. Kpoccxash, K.-B. Cynpmunr, A. JI. benukos, A. Eropkun, C. ['aBpusos,
B. Kucenes, H. Snosckas, II. JI. MockoBun wu J[x. IlomepBuns. «IIporpamma
COTPYAHMYECTBA B BOEHHOH OOJACTH MO BONPOCAM OKpYXKalomeil cpeabl B ApPKTHKE —

IMpoext 1.5-1 «PagmamuoHHBIi KOHTPOJIH Ha 00BeKTaX — I[IpUMEHEHHE CHCTEMBI
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ITPUJIOKEHUE 1

PYKOBOJIUTEJIA ITPOEKTA U TEXHUYECKHE OKCIIEPTbI

PykoBoauTesiu mpoekra

J-p Monuka DHnperapa

(Dr. Monica Endregard)
HopBexxckuii ”HCTUTYT 0OOPOHHBIX
uccnenosanuii (FFI)

P.O. Box 25

NO-2027 Kjeller, Norway

Kanuran-neiirenant Jxeppu Canaepc
(LCDR Jerry Sanders)

HauvanbHuK BOEHHO-MOPCKUX ONEpaluii
YnpaBrneHue 3K0JI0THYecKoil TOTOBHOCTH
J0O CHIA

US Department of Defense

Washington, DC 22202

Kan. 1-ro panra Bukrop Bypcyxk
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Mopckoro ¢iota Poccuiickoit @eneparuu,
MunuctepcTBo 000poHbsl PO

Mocksa, Poccuiickas @enepanus

TexHuuyeckue IKCIEPTHI/ MOAPATIUKHA

H-p Pamxun Cunrx Cunxy

(Dr. Rajdeep Singh Sidhu)

Hucturyt sneprernyeckux texuonoruii (IFE)
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Topn Banbaepxayr (Tord Walderhaug)
Kapn-Bukrop Cynmmnr (Carl-Viktor Sundling)
JI-p Xoxon Mokcrax (dr. Hakon Jokstad)
Wuctutyt snepreruyeckux texHomnoruit (IFE)
OECD Halden Reactor project
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(Paul D. Moskowitz)
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ITPUJIOKEHUE 2

PACXO/IbI

Pacxonbl aMepUKaHCKOM CTOPOHBI

Onucanue padoTbl

Pacxoanl (USD)

Pabouas mojenb 80000
[TpoekTHas JOKYMEHTalus 80000
Pa3smemenune 169 603

Hroro 329 603

CHayvaia pazpa6orana s @I'YIT 10 CP3, Ho 3arem nepenecena Ha PI'YIT «Atompmor»

Pacxo1b1 HOpBEXKCKOM CTOPOHBI

Onucanue padoTsl

Pacxoasbl (HOpB.

Pacxonsl (USD)

KPOHBI)

Pabouas monenb 1132 690 125 854
TexHUYeCKU MPOEKT U MPOEKT HA pa3MEIICHHE 54 500
Pa3smemienue 229 118

Hroro 409 472
Pacxonbl poccHICKOM CTOPOHBI
Onucanue padoThl Pacxoasl (py6.) | Pacxoasi (USD)
Pabouast monienp
KonnenryanabpHasi npoeKTHasi JOKyMEHTALUS 30 000
Pa3smemmenue

Hroro 30 000

O6bvenuaennsie pacxoasl CIIA, Hopserun u PO

Onucanue padoTsl

Pacxoasl (USD)

Pabouyas mozens 205 854
KoHuenryanpHas NpoeKTHas JOKyMEHTalus 164 500
Pasmenienue 398 721

HUtoro 769 075

Hanusie pacxosl BkitouaroT TOJIBKO pacxosl mo KOHTpakTaM Ha pa3padoTKy paboueii
MOJIETH, MPOEKTHON JOKYMEHTAIH U Pa3MeIIeHUe CUCTEMBI.
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Pacxonm, HE BKIIFOYCHHBIC B TaGJII/II_UJII
e Pabora pykoBoaHTENEH MPOCKTA U TEXHUUECKHX dKcepToB u3 Hopeeruu u CIIIA;
e Pacxo/bpl Ha OpraHU3aIuIo0 BCTPEY;
e JlopoxkHbIe pacxoAbl U pa3MelIeHHe POCCUMCKUX YUaCTHUKOB BCTPEY;
o TexHuueckas MOAMEPKKA, HE CBS3aHHAS HANIPSIMYIO C Pa3pabOTKOM MPOeKTa
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