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EXECUTIVE SUMMARY

The goals of the Arctic Military Environmental Cooperation (AMEC) Project 1.5-1,
Radioactive Control at Facilities — Application of the PICASSO System, 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, dismantlement of nuclear submarines, 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 10™ Ship Repair Plant of the Russian Ministry of Defence (FSUE “10
SRP”), in Polyarny, Russia. This installation constitutes the second and last part of AMEC
project 1.5-1: Radiation control at facilities: Application of the PICASSO system. The first
part of the AMEC project 1.5-1 consisted of two main phases; development and
demonstration of a working model for automated radiation monitoring, and the installation of
automated radiation monitoring at the federal State Unitary Enterprise “Atomflot” (FSUE
“Atomflot”), which is the main service base for the Russian nuclear icebreakers, located
north of Murmansk. These previous phases of AMEC project 1.5-1 are described in a
separate report [1].

FSUE “10 SRP” is situated in Polyarny, a town of 25,000 inhabitants, north of Murmansk in
the Kola Bay. This Naval shipyard carries out dismantlement of decommissioned nuclear
submarines, and maintenance work on laid up nuclear submarines and submarines in service.
Solid radioactive waste is placed in containers and stored in an open pad area, and liquid
radioactive waste is stored in floating tanks at the quay. As the Russian Navy dismantles an
increasing number of nuclear submarines, the need for radioactive waste management grows
more and more acute. The AMEC Program has worked to meet this challenge by building an
integrated waste management complex at FSUE “10 SRP”, through several AMEC projects.
The complex includes a mobile pre-treatment facility for solid radioactive waste, hydraulic
metal cutting tools, containers for transport and storage of solid waste, a waste storage
facility, equipment to improve personnel radiation safety, and the PICASSO system for
automated radiation monitoring.

The installed PICASSO monitoring system provides for automated and continuous radiation
monitoring throughout the shipyard’s premises. The final installed system consists of 14
measuring points including detectors for gamma-dose rate measurements, radioactive
particles present in the air, and in water discharges from the solid radioactive waste treatment
facility. FSUE “10 SRP” staff has been trained to operate and maintain both the hardware and
software components of this system. The system was commissioned on 15 June 2005, and
completed three months of trial operation on 15 September 2005. The State Acceptance
Commission authorized the official acceptance of this system on 1 November 2005. The total
cost of this installation was 347,425 U.S. dollars.

In addition to the 14 environmental measuring points, a vehicle radiation portal monitor was
installed at the entranceway to the shipyard to ensure that radioactive materials were not
accidentally or intentionally transported offsite by vehicles leaving the shipyard. This system
was added to the baseline PICASSO monitoring system and shipyard personnel were trained
to both operate the system and to respond to alarms provided the detector. The system was
commissioned on 25 April and completed trial operation on 25 July 2006. The State



Acceptance Commission authorized the official acceptance of this system in October 2006.
The total cost for the truck portal monitor, including installation and training, was 82,356
U.S. dollars. During the trial operation of this system, several trucks were found with
contaminated scrap iron. The contaminated materials were removed prior to the trucks
leaving the site. These trial operations and findings demonstrated further the use and
efficiency of the system.

ACRONYMS
AMEC Arctic Military Environmental Cooperation
BNL Brookhaven National Laboratory
FFI Norwegian Defence Research Establishment
FSUE Federal State Unitary Enterprise

FSUE “ICC NUKLID” Federal State Unitary Enterprise Interdepartmental Coordination
Science & Technology Center for Nuclear Production

FSUE “10 SRP” Federal State Unitary Enterprise 10™ Ship Repair Plant of the Russian
Ministry of Defence in Polyarny

IBRAE RAS Nuclear Safety Institute of the Russian Academy of Sciences

IFE Institute for Energy Technology

LRW Liquid radioactive waste

MINATOM Russian Federation Ministry of Atomic Energy

MPF SRW Mobile Pre-treatment Facility for Solid Radioactive Waste

NOR MOD Norwegian Ministry of Defence

PPP-RAO Integrated radioactive waste treatment and storage installation at
FSUE “10 SRP”

RF MOD Russian Federation Ministry of Defence

RMS-PICASSO Remote radiation monitoring system (RMS) at the FSUE “10 SRP”

ROM Record of Meeting

ROSATOM Federal Agency for Atomic Energy
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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 Defense (U.S. DOD) signed the AMEC declaration calling for cooperation
among the parties to jointly address these environmental concerns. In June 2003, the United
Kingdom joined the AMEC Program'.

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 to develop action plans and
innovative technologies for managing such impacts. The program has focused its efforts in
two main areas:

- Projects aimed at safe and secure handling and storage of spent nuclear fuel (SNF)
and radioactive waste (RW) stemming from decommissioning and dismantlement of
nuclear submarines in northwest Russia.

- Projects to reduce environmental impacts from other military activities in the Arctic,
such as remediation technologies and clean-ship technologies.

The co-operation within the area of radiation safety was initiated through AMEC project 1.5
(Co-operation in Radiation and Environmental Safety), which the AMEC Principals approved
in October 1997. Within the framework of this project, technical experts discussed various
capabilities for radiation control and improved personnel safety, exchanged information on
radiation safety best practices, and environmental radiation monitoring. AMEC project 1.5
focussed on assisting the Russian Navy’s dose monitoring program by installing a Russian
manufactured dosimeter set at the Federal State Unitary Enterprise 10™ Ship Repair Plant of
the Russian Ministry of Defence (FSUE “10 SRP”) in Polyarny [2].

The software package PICASSO, developed by the Institute for Energy Technology (IFE) in
Norway, is used at IFE’s research reactor in Halden to monitor radiation parameters of the
reactor plant operations, the nuclear research experiments conducted with the reactor, and the
storage of SNF generated by the reactor. 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 involved in dismantlement of
nuclear submarines and handling of military-related spent 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

" 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 AMEC Project 1.5-1.



in decommissioning, dismantlement of nuclear submarines, and handling and disposition of
SNF and RW. This is accomplished by the development, demonstration and installation of
an automated centralised radiation monitoring system based on the Norwegian software
package PICASSO.

At the AMEC Technical Guidance Group (TGG) meeting in September 2000, the RF MOD
identified the FSUE “10 SRP” in the town of Polyarny, to be the first installation site for this
project. The technical experts also suggested the installation of the PICASSO system also at
the FSUE “Atomflot” site in conjunction with other AMEC projects. > The AMEC Principals
and the AMEC Steering Group approved this, and the project thereafter pursued installation
at both sites.

The installation of the PICASSO-AMEC radiation monitoring system at FSUE “Atomflot”
was commissioned on 25 September 2003, and completed six months of trial operation on 25
March 2004. The State Acceptance Commission authorised the official acceptance of this
system in April 2004. The results and details of this installation are described elsewhere; in
the Final Report on AMEC Project 1.5-1 Radiation Control at Facilities: Application of the
PICASSO System - Installation at FSUE Atomflot [1]. Also, the previous phases have been
presented at conferences, and are reported in conference proceedings [3-16].

This final report summarises the history and results of the successful installation of the
PICASSO-AMEC automated radiation-monitoring system at FSUE “10 SRP”. The second
installation of the system constitutes the last cooperative efforts of AMEC Project 1.5-1.

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 major decisions were
made trilaterally, based on consensus. The project followed the typical project lifecycle
process, starting with the project initiation/definition phase, and maturing through the design,
execution, construction, start-up, and closeout phases. Project controls were imposed as
determined by implementing fixed price contracts and followed a “payment upon delivery of
product or service” approach, with the exception of minor up front payments for ordering
equipment or material. Status reports were required in accordance with the terms of the
implementing contracts to document and monitor performance against the baseline, and
formally raise any cost, schedule, or technical issues. Periodic meetings or conference calls
were held to report status and key accomplishments, discuss and evaluate issues, and
determine the appropriate course of action to proceed toward project completion.

The Project Officers produced and signed a Record of Meeting (ROM) at each project
officers meeting to officially document key decisions, the project progress, and as guidance
to the contractors. The ROM also served as the project’s report to the AMEC Steering Group
Co-chairs. Special attention was given at these meetings to address immediate, and

2 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 liquid
and solid radioactive wastes. Under AMEC Projects 1.1 and 1.1-1, an interim storage pad for 19 casks
containing naval SNF was commissioned in November 2003.



anticipated, issues and evaluate alternative solutions to minimize and manage project risk
while achieving the project objectives.

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 from all countries contributed in the course of this project.

From December 2003, the RF MOD appointed the Nuclear Safety Institute of the Russian
Academy of Sciences (IBRAE RAS) as the prime Russian contractor.” 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 lists the key project personnel of AMEC project 1.5-1 in the period 2004-2005.

3. LEGAL AGREEMENTS

A prerequisite for implementing AMEC projects is that 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 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 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. Norway is a signatory to the Framework Agreement on a
Multilateral Nuclear Environmental Programme in the Russian Federation done at Stockholm
on 21 May 2003, together with its Protocols and Annexes. After its entry into force, AMEC
projects have been covered under this Agreement.

All contracts under the AMEC project 1.5-1 (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, issued letters
to the Russian contractors confirming that the project and the contracts are covered by a

? In the period 1999 — December 2003, FSUE “ICC Nuklid” was the prime contractor for the RF MOD.



governmental agreement, thus constitute gratuitous aid to the Russian Federation, and are
therefore exempt from taxes and duties.

4. INTEGRATED AMEC PROJECTS AT FSUE “10 SRP”

FSUE “10 SRP” is situated in Polyarny, a town of 25,000 inhabitants, north of Murmansk on
the Kola Bay. This naval shipyard carries out dismantlement of decommissioned nuclear
powered submarines, including strategic ballistic missile submarines, as well as other RF
Navy activities (see Pictures 1 and 2). The dismantlement of nuclear powered submarines
generates a significant amount of solid radioactive waste (SRW) and liquid radioactive waste
(LRW), which must be safely managed. During the last several years, 15 first and second-
generation nuclear powered submarines have been dismantled at FSUE “10 SRP”. As a result
of this activity, the waste generated has exceeded the capacity of the on-site open-air SRW
temporary storage area. Release of radioactive contaminants to the environment is possible at
any of the following main stages of the dismantlement process:

- Floating storage of decommissioned nuclear submarines;

- De-fuelling, storage, and transportation of SNF and RW;

- Draining of primary coolant waters from reactors;

- Dismantlement of contaminated equipment;

- Dismantlement of nuclear submarines;

- Interim storage of three-compartment blocks with reactors afloat (without SNF);
- Stored SRW and LRW.

. "---'“

Picture 1. The Federal State Unitary Enterprise 10" Ship Repair lnt of t
Ministry of Defence in Polyarny (FSUE “10 SRP”).
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I5itu re 2. Submarine dismantlement activities at FSUE “10 SRP”.

To mitigate the possible environmental hazards and enable the shipyard to treat and store
solid radioactive waste generated from the dismantlement process in a safe manner, AMEC
drew from the technologies developed under Projects 1.3, 1.4, 1.5, and 1.5-1, and established
an integrated radioactive waste treatment and storage installation (Russian language acronym
PPP-RAO) at FSUE “10 SRP.” The specific projects combined for the PPP-RAO are:

Project 1.3 — Design and Construction of Treatment Systems for Solid Radioactive Wastes
(SRW) Generated and Accumulated During the Decommissioning of Russian
Nuclear Submarines

Project 1.4 — Identification of Innovative Technologies for Application to an Interim Storage
Facility for Solid Radioactive Waste

Project 1.5 — Co-operation in Radiation and Environmental Safety (Advanced Technologies
for Dose Assessment and Control, Environmental Monitoring, Toxicology,
Electromagnetic and Laser Emissions)

Project 1.5-1 — Radioactive Control at Facilities — Application of the PICASSO System

This installation is the first of its kind in Russia, as well as in the Arctic region, and gives the
Russian Navy the capability to treat and manage solid radioactive waste in accordance with
Russian regulations and international practices. As a result of this project integration, the
“Development of a radioactive waste management facility at Polyarninskyi shipyard
supporting nuclear submarine dismantlement and other radioactive waste management needs
of Northwest Russia (“The Polyarninskyi Complex” (PPP-RAO),” or Project 1.9 was
approved by the Principals at the September 2002 meeting in Severodvinsk, Russia. This
project established the necessary infrastructure at the site for implementation of the AMEC
technologies, and ensured efficient coordination between all AMEC efforts at this site.

The PPP-RAO consists of two main, connected buildings, the Mobile Pretreatment Facility
(MPF) and the SRW storage pad with a light weight weather enclosure (or Modular Storage
Building). Also part of this facility is an existing refurbished building and a security fence
used for access control, a run-off water collection and sampling system, and other utility
connections with shipyard services. Another integral component of the PPP-RAO is the
AMEC steel storage and transport container, the only container certified under Russian
regulations to transport solid radioactive waste on public roads, rail or at sea.



The specific elements of the PPP-RAO (and the AMEC projects that demonstrated the
technology) are:

- The Mobile Pre-treatment Facility for Solid Radioactive Waste (MPF SRW) (AMEC
Project 1.3);

- Hydraulic metal cutting tools and a compactor (AMEC Project 1.3);

- Steel storage and transport containers for medium and low-level radioactive waste,
and waste drums that fit into the steel containers (AMEC Project 1.4);

- SRW storage pad (AMEC Project 1.9) with a light weight weather enclosure (AMEC
Project 1.4);

- Personnel radiation safety (AMEC Project 1.5);

- Remote radiation monitoring based on the PICASSO system (AMEC Project 1.5-1);

- Infrastructure and coordination of AMEC efforts, in order to prepare for, and
establish the PPP-RAO at FSUE “10 SRP” (AMEC Project 1.9).

The PPP-RAO operates in the following manner. The SRW is evaluated, sorted, and
segregated in MPF glove boxes, and further size reduced through compaction and
repackaging operations. Hydraulic metal cutting tools were tested and proven feasible in
Arctic conditions, and subsequently implemented as part of the MPF. The final step of the
MPF is packaging the treated SRW in the AMEC developed steel containers for storage and
transportation. Each of these containers can accommodate seven standard 200 litre drums.

After being packaged in the MPF, the SRW containers are stored on the AMEC designed and
built SRW storage pad with weather enclosure, which includes an area for receipt and
inspection of incoming waste containers. This storage facility has a net storage volume
sufficient for over 500 m® of treated (post volume reduction) SRW. Presently, this storage is
being filled up with processed waste originating from previous FSUE “10 SRP”
dismantlement activities. After treatment and packaging of this solid waste, FSUE “10 SRP”
will receive and treat SRW from other sites on the Kola Peninsula.

Technological containers with increased
level of equivalent dose rate

Mobile a module-type unit for

pre-treatment of SRW.
Temporary Storage Pad for
: storing technological containers
KAMAZ truck Diesel truck fork-lift

Picture 3. The major components of the integrated radioactive waste treatment and storage
installation (PPP-RAO) at FSUE “10 SRP”.



B
Picture 4. The outside picture of the integrated radioactive waste treatment and storage
installation (PPP-RAO) at FSUE “10 SRP” as it nears completion in December 2003; the
storage pad with weather enclosure are on the left and the MPF is to the right of this picture.

The objective of AMEC project 1.5 was to improve radiation and environmental safety. This
project purchased and installed 100 Russian manufactured dosimeters and a reader in 2002
for use in submarine dismantlement activities, handling and treatment of radioactive waste at
FSUE “10 SRP” [2]. Successful regular operation of the dosimeters was demonstrated at a
site visit in November 2003, thus contributing to enhanced radiation control and protection of
the workers during handling of SNF and RW.

The PPP-RAO (depicted in Pictures 3 and 4), with the exception of the automated radiation
monitoring under AMEC project 1.5-1, was demonstrated to the AMEC Principals and senior
officials in February 2004 (Picture 5). After completion of cold and hot testing, and approval
by the official State Acceptance Commission, chaired by the Deputy Commander of the
Northern Fleet for Armaments, the PPP-RAO was commissioned in July 2004.

With the completion of the automated radiation monitoring system (AMEC project 1.5-1),
officially accepted and put into regular operation on 1 November 2005, and reported in this
report, all elements of the PPP-RAO have been commissioned at FSUE “10 SRP”. More
details about the PPP-RAO have been presented at various radioactive waste management
conferences and are described in conference reports [17-19].

AMEC activities at FSUE “10 SRP” continued under AMEC project 1.8. 1, September 2006.
This project organised and funded the transport of a November class submarine from
Gremikha to Polyarny.

5. INSTALLATION OF THE AUTOMATED RADIATION MONITORING SYSTEM

This chapter describes the automated radiation monitoring system at FSUE “10 SRP”, and
the process of installing it. The system is based on the Norwegian software PICASSO
interfaced with Russian sensors radiation level measurements. The PICASSO software,
developed by IFE, is a data presentation and visualisation 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. The software has a wide range
of applications (www.ife.no/picasso).



In the period 1999 — 2000, AMEC Project 1.5-1 developed of a Working Model consisting of
the PICASSO software, adapted to the Russian language, coupled to Russian sensors for
gross gamma measurements in air and radiation levels in water. This step, which was
completed in August 2000, demonstrated the viability and potential of the system [1]. In
April 2004, the project concluded the successful installation of automated radiation
monitoring at FSUE “Atomflot”. Further details concerning the early phases of AMEC
project 1.5-1, and the installation of radiation monitoring at FSUE “Atomflot”, are described
elsewhere [1]. Hence, further description of these phases is omitted in the present report.

5.1 Justification of work — Technical Assignment

In September 2000, the RF MOD decided to support the installation of automated radiation
monitoring based on the PICASSO software at FSUE “10 SRP”. Subsequent to this decision,
the U.S. contractor, BNL, and FSUE ICC Nuklid, the Russian prime contractor at the time,
signed a contract (80,000 U.S. dollars) for development of the technical design
documentation, comprising a complete description of the system, all its components, work
efforts, and a detailed budget.

In December 2000, a joint project officers meeting for AMEC Projects 1.3, 1.4, 1.5, and 1.5-1
was held in Moscow. The experts reviewed the status of these projects, and the Russian side
proposed to select a single site for demonstration and application of AMEC technologies. It
was decided to designate FSUE “10 SRP” as the implementation site for these projects (see
chapter 4), thus AMEC 1.5-1 became an integral part of the PPP-RAO.

The RF MOD completed the Technical Assignment (TZ) for the “Installation of a radiation
monitoring system (RMS) at the FSUE “10 SRP” (hereinafter referred to as RMS-PICASSO)
in June 2001. The TZ includes the justification of radiation monitoring, requirements of the
system and description and physical layout of detectors, and it describes cross-linking issues
with the MPF SRW.

Upon request from the Norwegian party, the Russian side delivered a report entitled “AMEC
Project 1.5-1 Working Materials on information delivery in connection with implementation
of the PICASSO system on Polyarninsky SRZ”, at the Technical Guidance Group meeting
(TGG), June 2001 in Wintergreen (U.S.). This report contained technical characteristics of
the system, numbers, types and location of sensors, and a proposed budget. Based on this
information the Norwegian party applied for funding under the Norwegian Government Plan
of Action for Nuclear Safety, for full-scale implementation of radiation monitoring at both
sites (FSUE “10 SRP” and FSUE “Atomflot”), under the prerequisite of co-funding with the
U.S.

In August 2001, at the next joint meeting, the Project Officers conducted a site visit to FSUE
“10 SRP”, reviewed all elements of the PPP-RAO, and developed a phased plan to implement
the projects. The RF MOD Contractors, ICC Nuklid and IBRAE RAS presented the technical
specifications and cost estimates for the implementation of the PICASSO system at the
shipyard. During the discussions the project officers determined the final requirements to
these specifications and cost estimates.

At the Project Officers meeting in Moscow, November 2001, the Russian party provided the
extracts (non-classified versions) of all approved TZs for PPP-RAO and its components,



including the TZ for the radiation monitoring system as an integral part of PPP-RAO. The
delegations reviewed and commented on the TZs. Subsequently, the AMEC Principals
decided to postpone the installation of radiation monitoring system at FSUE “10 SRP”
pending completion of the other AMEC project activities and elements of the PPP-RAO (1.3,
1.4 and 1.9) at FSUE “10 SRP”. Hence, almost 2.5 years elapsed until further steps were
taken to install radiation monitoring at this site. In this period, the AMEC project 1.5-1 team
pursued and completed the installation of the PICASSO-AMEC automated radiation
monitoring system at FSUE “Atomflot” [1].

5.2 Design Documentation

Upon completion of the MPF SRW, the storage for RW and other AMEC activities at the
shipyard in the spring of 2004, the Principals decided to move forward with the installation of
radiation monitoring at FSUE “10 SRP”.

Due to the elapsed time since the technical design was developed in 2001, it needed revision
and adjustments. The U.S. contractor, BNL, and the Russian prime contractor, IBRAE RAS,
signed a contract for development of the Detailed Design Documentation on 15 January 2004
at a total cost of 24,995 U.S. dollars (“Automated radiation monitoring system “RMS-
PICASSO” at FSUE “10 SRP” of RF MoD, Detailed Design”). IBRAE RAS, together with
its subcontractors, ZAO ServicelnterTechnica (ZAO SIT), NPTS "Barrier-3", completed the
Detailed Design of the RMS-PICASSO, and the RF party delivered the Detailed Design
Documentation to the U.S. and Norwegian parties in September 2004.

The Detailed Design includes a comprehensive description of the entire installation,
including documentation on physical layout, technical specifications and description of all
sensors, electric assembly drawings, and electric supply diagram, and estimated costs for
both capital equipment and labour. The Detailed Design constitutes the basis for contract
negotiations for full-scale installation, including all equipment and labour. The design
documents are needed in accordance with Russian law and regulations and required in order
for the State Acceptance Commission to sign the Acceptance Act of the system and put the
system into regular operation.

5.3 Installation Contract

The Project Officers and technical experts reviewed and discussed the Detailed Design
Documentation during the Project Officers meeting in Moscow 29-30 September 2004.
Based on these discussions and written documentation, the FFI and IBRAE RAS, conducted
contract negotiations. On 21 October 2004, FFI and IBRAE RAS signed a contract for the
“Purchase of equipment and materials, testing, adjustment, installation and trial operation of
the Automated Radiation Monitoring System at FSUE “10 SRP” in the town of Polyarny”, at
a total cost of 304,100 U.S. dollars.

The installation contract included purchase of equipment and materials, testing, adjustment,
installation and test operation of the automated radiation monitoring system. The contract
also covered development of user documentation and training of personnel to operate the
system, and a three-month trial operation period. In addition, the contract provided for the
transfer of the PICASSO User’s license to the end user, FSUE “10 SRP”. FFI purchased the
PICASSO Users Licence (18,330 U.S. dollars) from the Institute for Energy Technology



(IFE) and transferred it free of charge to IBRAE RAS, in order for IBRAE RAS to deliver it
to the end-user FSUE “10 SRP”.

5.4 Assembling and laboratory testing of the monitoring system

Immediately following the signature of the overall installation contract, IBRAE RAS signed

contracts with the following sub-contractors:

- NPP "Doza": dose rate sensors, linking units, data processing and transfer units,
measurement certification and primary calibration of measuring channels;

- RPC “Aspect”: spectrometer for water measurements;

- NPO "Tyfoon": weather station;

- “Tekhnocentre-Service” Ltd: computer equipment, licensed software, network
equipment, cable production and mounting and adjustment of equipment;

- JSC “Altair”: development of execution documentation.

At contract start-up, IBRAE RAS ordered necessary equipment and started construction work
and laying of cables at the site for all communication lines for sensors. Specialists of FSUE
“10 SRZ” and “Tekhnocentre-Service” Ltd performed the work. In December 2004, all
communication lines (cables) had been installed, only two months after contract initiation,
and very importantly, before the harsh winter conditions of northwest Russia set in. This
enabled the installation to be ahead of schedule.

IBRAE RAS assembled all components for integration and system testing in Moscow. The
applied software was developed in parallel. This step included adjustment of the PICASSO
software for use at FSUE “10 SRP” and creation of the user interface. Laboratory tests of
sensors and software were conducted. The IBRAE RAS technical experts demonstrated the
equipment and the developed software on-line to the U.S. and Norwegian representatives at
the Project Officers meeting in Moscow, 30 March — 1 April 2005 (see Picture 5). Upon
completion of testing, calibration of all detectors, and integration, IBRAE RAS provided for
transportation of the equipment to FSUE “10 SRP” in Polyarny.

In the period April — June 2005, IBRAE RAS and its subcontractors installed all sensors,
computers, and software at FSUE “10 SRP”, and prepared the entire automated radiation
monitoring system for entry into operation. At the 14 — 15 June 2005 project officers meeting
in Polyarny/Murmansk, the project officers and the technical experts reviewed the
installation. FSUE “10 SRP” arranged for an on-line demonstration of the system in
operation and visit to all sensor locations. During this site visit, the local city administration,
the local parliament, and the trade union were also represented (see Pictures 5 and 6). Also,
the local mass media from Polyarny, both television and radio, covered the visit, and FSUE
“10 SRP” arranged a press conference.
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Picture 5. U.S., Norwegian and Russian delegates, and representatives from the local city
administration in front of the PPP-RAOQO, 14 June 2005.

Picture 6. Presentation of the water radiation activity sensor to U.S. and Norwegian
representatives 14 June 2005, installed to monitor water discharges from the PPP-RAO

facility.

Personnel at FSUE “10 SRP” were trained to operate and maintain both the hardware and
software for the PICASSO system by staff from IBRAE RAS, Technocentre Service and NPP
“Doza”. Training took place both at IBRAE RAS in Moscow and at FSUE “10 SRP”’.
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The installation and demonstration of the entire system to the project officers and technical
experts marked the completion of installation and final testing of the software, each
measurement channel, and the system in general. Radiation sources were used for testing the
monitoring system. The commissioning of the system and the three months trial operation
period commenced 15 June 2005.

5.5 Technical description of the installed system

The Automated Radiation Monitoring System (RMS-PICASSO) established at FSUE “10
SRP” provides remote stand-alone and continuous radiation monitoring with presentation of
the data in real-time with an option to compare 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 of the shipyard’s management in the Administration Building. The
location of sensors and facilities is presented in Figure 1.
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Figure 1. A schematic presentation of the location of sensors and the communication
network of RMS-PICASSO.

The system consists of the following principal components:

- 11 gross gamma sensors (gas discharge counters) from NPP “Doza” (BDMG-100-
07). These dose rate sensors have a measurement range of 0.1 uSv/h - 10 Sv/h, and a
recorded energy range of 0.05 — 3.0 MeV. The sensors are designed to operate in
Arctic conditions and a wide temperature range (-40 to +55 °C), and are located in
the following groups:
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O 4 sensors at the piers (1.1 — 1.4). This covers the open-air storage for SRW,
the radiation safety building, and the piers were submarines are moored
awaiting dismantlement.

O 1 sensor at the pier where SNF is unloaded from submarines and put into
casks for transportation to FSUE “Atomflot” (2.1).

O 3 sensors at the floating dry docks where submarines are dismantled (3.1 —
3.3)

0 1 sensor at the checkpoint and exit from the FSUE “10 SRP”. This sensor
serves as a reference point, and will in addition raise alarm if radioactive
material is transported off-site in an irregular manner (4.1).

O 2 sensors at the PPP-RAO (5.1, 5.2). These sensors provide for
radioecological monitoring outside the building, and are placed on the fence
on each side. Gross gamma measurements of radiation levels inside the MPF
SRW have been provided for by other AMEC projects.

- 5 data processing and transfer units from NPP “Doza” (BOP-1M), one for each of the
above groups of sensors. The units are microcomputer-based computation modules
designed to receive signals, generate and store data archives for several days, and
transfer to the computer network.

- 1 portable measuring unit, gross gamma sensor from NPP “Doza” (BDMG-
200 USB). The sensor is similar to that of BDMG-100, but possesses a built-in
processor and USB interface enabling a direct connection to the portable computer.

- 1 air radiation measurement facility from NPP “Doza” (UDA-1AB) installed to
monitor alpha and beta aerosols in the ventilation discharge from the MPF SRW
facility (5.3). AMEC project 1.3 installed the sensor itself, and this project added the
necessary data processing and transfer equipment and coupled it to the RMS-
PICASSO.

- 1 water radiation measurement facility from “Aspect” (RSKV-1) (sodium iodide
scintillation spectrometer) installed to monitor gamma-emitting radionuclides in
water discharges from the MPF SRW facility (5.4). The sensitivity extends from
0.5 Bg/I for *'Cs.

- 1 weather station from NPO "Typhoon" (MK-15) to register temperature, wind
direction and speed, humidity and atmospheric pressure.

- Computers: 1 server, 3 workstations, 3 computer-concentrators, 4 network
concentrators, and 6 media converters.

The Russian State Measurement Device Register has certified every piece of equipment. The
structure of the RMS-PICASSO system at FSUE “10 SRZ” is presented in Figure 2.

13
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Figure 2. The structure of RMS-PICASSO at FSUE “10 SRP”.

The installed system at FSUE “10 SRP” has been improved and modernised as compared to
the system installed at FSUE “Atomflot”. The main differences lie in the choice of new
detectors for gross gamma measurements in air, and the spectrometer for water
measurements, which has a much higher sensitivity. Also, the local computer network is
based on protocols UDP and TCP/IP.

It was necessary for programmers to develop new software at the intermediate level for data
acquisition, storage, preliminary analysis and transfer of data to the Data Provider of the
PICASSO-AMEC software. This new software module is called the Central Control Program
(CCP), which replaced the software developed for FSUE “Atomflot”. CCP also provides for
general control of the system including configuration and set-up of parameters and alarm
levels, and it is installed at workstations together with the PICASSO software.

Programmers at IBRAE RAS have adapted the applied software, PICASSO-AMEC, for use
at FSUE “10 SRP” and designed the user interface based on end-user requirements. A photo
of the main user’s interface is shown in Figure 3. The operator can investigate each
individual sensor or a chosen number of sensors, and their readings and compare with
historical trends. Examples are shown in Figures 4 and 5.
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Figure 3. The operator’s main working window of RMS-PICASSO.
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Figure 4. An example of time dynamic of gross gamma sensors at the floating docks
(numbers 3.1, 3.2 and 3.3) and near the PPP-RAO facility, sensors number 5.1 and 5.2.
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Figure 5. An example of the gamma-spectrum of RSKV-1 spectrometer measured during a
calibration using *’Cs and ®’Co.

All measurements are stored in the central database and used for preparation of reports for
authorities and regulatory bodies.

5.6 Trial operation

On 15 June 2005 the system was accepted for trial operation, three months ahead of the
contract schedule. The aim of the trial operation is to check and debug the system to ensure
effective and reliable operation. The focus was to:

Reveal and eliminate potential shortcomings;

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

Perform long-run tests;

Proceed with practical training of the operators.

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

Continuous operation of all channels of the system (except for the occasionally
connected UDA-1AB radioactive aerosol measurement channel of the MPF SRW);
Repeating rerun of the system after blackout (recorded in a working log) was
performed every two weeks;
Data backup was made three times every week;
A trial operation log was kept which indicated:

O every operation type and characteristics;

O every failure and error.

Suggestions on improving and debugging the system interface were elaborated. Some
modifications were introduced to the applied software. Some errors were corrected.
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During the trial operation period the personnel of the Radiation Protection Service triggered
an alarm using a calibration radioactive source. The operators reported and handled this
training alarm in accordance with the established emergency procedures.

The operators noted increased radiation levels from some sensors. In each case this could be
attributed to normal operations, for instance transport of a container filled with SRW to the
PPP-RAO for processing, and increasing number of containers with processed waste stored in
the PPP-RAO.

The three months trial operation was finished on 15 September 2005, in accordance with the
time schedule. The system is operating in accordance with the specifications.

5.7 State Acceptance Commission

IBRAE RAS prepared all necessary documents for the acceptance of the final radiation
monitoring system. All modifications performed in the course of the installation work were
formalised in the Final Detailed Design, completed in September 2005, subsequent to all
installation work and the trial operation.

The State Acceptance Commission was appointed by the joint order of the Russian Ministry
of Defence. The State Acceptance Commission held a meeting in Polyarny on 1 November
2005 for acceptance of “"The Remote Radiation Monitoring System at FSUE 10 SRP”, and
putting it into operation. The AMEC 1.5-1 Russian Project Officer Capt 1st Rank Viktor
Bursuk chaired the State Acceptance Commission. The Commission included representatives
of the following authorities and organisations:

Ministry of Defence, State Costumer:
0 Main Technical Directorate, Russian Navy (Chairman);
0 Environmental Safety Department, RF Armed Forces (Deputy Chairman);
0 Northern Fleet;
0 Radiation and Chemical Safety Service, Northern Fleet;
0 State Nuclear Safety Supervision Department;
- Ministry of Emergency Preparedness and Civil Protection (EMERCOM)
representative in the town of Polyarny;
- FSUE “10 SRP”, the Operator;
- IBRAE RAS, the Prime Contractor;
- NPP “Doza”, sub-contractor;
- “Tekhnocentre-Service” Ltd, sub-contractor.

On 1 November 2005 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 Minister of Defence approved the Statement of
the Commission.

5.8 Completion and Closure of Contract
The automated radiation monitoring system at FSUE “10 SRP” will be officially transferred

to FSUE “10 SRP” by an order issued by the Russian Federal Agency of Property. This will
provide FSUE “10 SRP” profit tax exemption for the accepted equipment. IBRAE RAS has
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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.

The last project officers meeting took place in 15 March 2006. At this meeting, the system
was demonstrated to the Project Officers and to the technical experts.

In June 2006, IBRAE RAS and FFI signed the Acceptance Certificate for the successful
completion of all necessary steps to complete the installation and commissioning of the
RMS-PICASSO at FSUE “10 SRP”.

6. INSTALLATION OF THE VEHICLE PORTAL MONITOR

In addition to the 14 environmental measuring points, a vehicle (truck and car) radiation
portal monitor was installed at the entranceway to the shipyard to ensure that radioactive
materials were not accidentally or intentionally transported offsite by vehicles leaving the
site. This system was added to the baseline PICASSO monitoring system and shipyard
personnel were trained to both operate the system and to respond to alarms provided by the
detector. The portal monitor is installed at the horizontal section of the road near the main
check-point of the plant (Picture 7).

Picture 7. General view of the portal monitor at the site of FSUE “10 SRZ”

The Yantar system was installed in accordance with the structure scheme that is presented in
Figure 6.
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Figure 6. The structure scheme of radiation monitor installation at FSUE ““10 SRZ”

The portal monitor is connected with the check-point building by information line (RS-485).
The information line is connected to Ethernet line by the RS-485/Ethernet adapter in the
checkpoint building. Optic-fiber cable has been laid between the checkpoint building and the
Administration building. The optic-fiber cable has been connected to the local net of the
PICASSO System.

The Server of Yantar is located in the Administration building and connected to the
PICASSO-AMEC Server by Ethernet network. The working station (industrial computer) in
the check-point building is connected to the network too. The results of Yantar’s
measurements are presented at the monitor of this computer. There is special software that
allows reading data in the database at Yantar Server and sending it to the Data Provider of
PICASSO-AMEC System. Current results are shown at the screen of PICASSO-AMEC
together with all PICASSO sensors.

6.1. Project execution

Trial operation of Radiation Monitor Yantar-2L together with RMS-PICASSO was
performed in compliance with the "Trial Operation Program" approved by A.Kolner, FSUE
“10 SRZ” director and L. Bolshov, Director of IBRAE.

The trial operation is focused on checking the system long run efficiency and performing the
system debugging to enhance both effectiveness and reliability of its operation.
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The system trial operation is aimed at:

- revealing and eliminating potential shortcomings;

- identifying possibilities for upgrading the system properties and implementing the
relevant improvements;

- proceeding 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 the system ;

Data backup was made three times every week.

A trial operation log was kept;

Some modifications were introduced to applied software. Some errors were
corrected.

The main window of the checkpoint operator is presented in Figure 7.
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Figure 7. The main window of current data presentation.

6.2. Radiation situation at the check point of the shipyard

The working window with graphic presentation of all “Alarms” is presented in Figure 8. An
example of presentation of “Alarm” at the working station at the Check point is presented in
Figure 9. An example of representation of “Alarm” at the display of RMS-PICASSO system
is presented in Figure 10. During the trial operation of the Yantar system at the shipyard
check point several events on radioactive contaminated scrap-iron removal were discovered
and prevented. In all cases of contaminated trucks detection the vehicles were transported to
the special parking, and the personnel of radiation safety service investigated them and
looked for radiation sources. Then the trucks were unloaded. All “Alarm” events were
officially registered according to accepted regulations.
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Figure 10. An example of presentation of an ““Alarm” event on the display of RMS-
PICASSO.

According the results of metrological certification of the Yantar system the correspondent
documents were released. The “Measurement Methods” for RMS-PICASSO were
supplemented by the measurement procedures for radiation monitor. All documents for
acceptance of the Radiation Monitor into operation have been developed. The radiation
monitor Yantar-2L at the site of FSUE “10 SRZ” was formally put into operation on October
2006 by the State Acceptance Commission.

7. PROJECT CHALLENGES

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

The RF MOD did not identify the implementation sites for the PICASSO-AMEC monitoring
system until September 2000 (FSUE “10 SRP”) and March 2001 (FSUE “Atomflot”). The
reason for this delay was partially due to processes outside AMEC. The RF MOD did not
make the decision until the process of shifting responsibility for some of the Russian Naval
sites from the RE MOD to the Ministry of Atomic Energy (Minatom)* had been completed.
Other early challenges in this project have been described in [2].

In December 2003, the RF MOD decided to replace FSUE “ICC Nuklid” by IBRAE RAS as
its prime contractor. Subsequently, BNL cancelled the contract with FSUE “ICC Nuklid” for

* Today: The Federal Agency for Atomic Energy (ROSATOM).
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development of design documentation, and instead let this contract to IBRAE RAS. The
cancellation of the contract delayed the installation by three months.

8. CONCLUSIONS

The final installed system at FSUE “10 SRP” provides for continuous monitoring of gross
gamma radiation levels at eleven positions at the shipyard. It measures alpha and beta
emitting aerosols, and gamma radionuclides in water discharge from the complex for solid
radioactive waste treatment. In addition, all vehicles entering and exiting the shipyard must
pass through a portal monitor which continuously measures for the presence of gross gamma
radiation. FSUE “10 SRP” staff has been trained to operate and maintain both the hardware
and software components of this system. The baseline system was commissioned on 15 June
2005 and completed three-months of trial operation on 15 September 2005. The State
Acceptance Commission authorized the official acceptance of this system 1 November 2005.
The total cost of the development of Detailed Design Documentation and installation, both
equipment and labour, was 347,425 U.S. dollars.

The truck portal monitor was commissioned on 25 April 2006 and completed trial operation
on 25 July 2006. The State Acceptance Commission authorized the official acceptance of this
system in October 2006. The total cost for the truck portal monitor, including installation
and training, was 82,356 U.S. dollars. During the trial operation of this system, several
trucks were found with contaminated scrap iron. The contaminated materials were removed
prior to the trucks leaving the site. These trial operations and findings demonstrated further
the use and efficiency of the system.

The AMEC 1.5-1 project can show to spin-off projects. IBRAE RAS has signed a contract
with the UK Crown Agents to expand the existing PICASSO-AMEC system at FSUE
“Atomflot” to cover the long-term spent nuclear fuel storage facility, which is under
construction in Building 5. More than 20 detectors will be installed, which will double the
radiation monitoring coverage at this site. Improved radiation monitoring in the Murmansk
region is one of the prioritised areas identified in the Strategic Master Plan [20]. IBRAE
RAS recently signed a contract for development of the design improving the current regional
radiation monitoring system by adding several sensors and establishing regional crisis
centres and mobile units for emergency response. The “Nuclear Window” of the Northern
Dimension Environmental Partnership (NDEP) sponsors this project. The European Bank of
Reconstruction and Development (EBRD) manage the NDEP.

AMEC project 1.5-1 and the AMEC program in general paved the way for increased
awareness of radiation safety at sites performing dismantlement of submarines and handling
of spent nuclear fuel and radioactive waste. The project has successfully installed automated
radiation monitoring systems at two sites involved in such activities on the Kola Peninsula, at
FSUE “Atomflot”, the main service base of the Russian nuclear ice-breakers situated north of
Murmansk, and at the 10" Ship Repairing Plant of the RF MOD on the town of Polyarny.
The total costs of all phases of AMEC project 1.5-1 are 1.2 M U.S. dollars.
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APPENDIX 2

U.S. Expenditures

EXPENDITURES: INSTALLATION AT FSUE “10 SRP”

Description Cost (USD)
Technical and Installation Design Documentation 24 995
Installation of a portal truck monitor 82 356
Total 107 351
Norwegian Expenditures
Description Costs (NOK) Cost (est USD)
Installation (Equipment and Labour) 304 100
PICASSO User License 125 000 18 330
Total 322 430
Total U.S./RF/NO Expenditures
Description of Work Cost (est USD)
Technical and Installation Design Documentation 24 995
Installation of a portal truck monitor 82 356
Installation (Equipment and Labour) 304 100
PICASSO User License 18 330
Total 428 978

These expenditures ONLY include expenditures under contracts for development of the
design documentation and the installation FSUE “10 SRP”.

Contract expenditures for previous phases in this project, which laid down the foundation for
this installation, are not included here. The total expenditures for AMEC project 1.5-1,
including the previous phases of this project, are given in Appendix 3.

Expenditures not included in the above tables are:
- Labour for Norwegian and U.S. project officers and technical experts
- Costs associated with arranging meetings
- Travel and accommodation for Russian participants to meetings
- Technical support not specifically for development work
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APPENDIX 3

U.S. Expenditures

TOTAL EXPENDITURES FOR AMEC PROJECT 1.5-1

Description Cost (USD)
Working Model 80 000
Design Document* 80 000
Installation FSUE “Atomflot” 169 603
Technical and Installation Design Documentation FSUE “10 SRP” 24 995
Installation of portal truck monitor at FSUE “10 SRP” 82 356
Total 436 954
* First prepared for FSUE “10 SRP”, 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
FSUE “Atomflot”
Installation FSUE “Atomflot” 229 118
Installation (Equipment and Labour) FSUE “10 SRP” 304 100
PICASSO User License “10 SRP” 125 000 18 330
Total 731902
Russian Expenditures
| Description of Work Costs (RRu) Cost (est USD)
‘ Conceptual Design Documentation FSUE “Atomflot” 30 000
| Total 30 000
Total U.S./RF/NO Expenditures
Description of Work Cost (est USD)
Working Model 205 854
Design Documentation FSUE “Atomflot” 164 500
Installation FSUE “Atomflot” 398 721
Design documentation FSUE “10 SRP” 24 995
Installation “FSUE 10 SRP” 322 430
Installation of portal monitor at FSUE “10 SRP” 82 356
Total 1198 856

These expenditures ONLY include expenditures under ¢
Expenditures not included in the above tables are:

ontracts.

- Labour for Norwegian and U.S. project officers and technical experts

- Costs associated with arranging meetings

- Travel and accommodation for Russian participants to meetings
- Technical support not specifically for development work
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KPATKOE U3/JIOKEHUE

Henssmu IIpoexta 1.5-1 IIporpaMMbl cOTpyAHMYECTBA B BOEHHOM 00OJIacTH MO BOIMpoOcam
okpyxarormieir cpenslt B Apktuke (AMEK) «PaguanmoHHBIH KOHTPOJh HAa OOBEKTaxX —
[Mpumenenne cucremsl «I[IMKACCO» sBustorcs moBbimieHHEe A(PPEKTHBHOCTH H
COBEpIUICHCTBOBAaHHE TeXHUUYECKUX cpeactB BM® Poccum st u3MepeHusi 1 KOHTPOJIs 103
00JyueHHUs] JTUYHOTO COCTaBa, MECTHOTO HACENIEHUS M OKpYXalomel cpeapl Ha 00BEeKTax
BBIBOJIA U3 CTPOSI U yTWIM3AIMK aTOMHBIX IMOJBOJHBIX JIOJOK, a TAaKKe Ha OOBEKTax, Ije
UMeeT MecTo oOpalleHrne U XpaHeHue orpaboranHoro spepHoro tormsa (OAT) u xumkux
pammoakTuBHBIX 0oTx0m0B (OKPO). Otm menm pgocturHyThl Onaromapsi pa3paboTke,
JNEMOHCTpallMK M pasMmenieHuto Ha DenepanbHOM TrOCyAapCTBEHHOM  YHUTAPHOM
npennpustan  «10-ii cymopemontneiii 3aBogy (OI'VII 10 CP3) B r. IlomspHom, PD,
aBTOMATHU3MPOBAaHHOW IIEHTPAJIM30BAHHOM CHUCTEMbl pPaJMAallMOHHOIO MOHUTOpPUHIA Ha
OCHOBE HOpPBEXCKOro rmakera mnporpammHoro obecneuenus <«IIMKACCOy. JlanHoe
pa3MellleHre CUCTEMBbI sIBIIA€TCS BTOpoM U mnocieaHed yacteio IIpoekra AMEK 1.5-1
«Pagnannonselii KoHTpodb Ha oObekTax: [Ipumenenue cuctembl «I[IMKACCO». IlepBas
gacte [Ipoekta AMEC 1.5-1 coctosima W3 JBYX OCHOBHBIX 3TamoB: 1) pa3paboTKu H
JEMOHCTpalMK paboyeil MoJieau Al aBTOMaTU3UPOBAHHOTO PaJMAllMOHHOIO MOHUTOPHHIA
U 2) pa3MelieHHs aBTOMATHU3WPOBAHHON CHCTEMBI pPaJUAIllMOHHOTO MOHUTOPWHTA Ha
denepanbHOM  TOCYJAapCTBEHHOM  YHHMTapHOM  mpennpusatuu  «Atomduory (PI'VII
«ATOM(IOT»), KOTOpOE SBIIICTCS OCHOBHOW 0a30i OOCITYyKMBaHHUS POCCUHUCKHX ATOMHBIX
JIEIOKOJIOB M PACIIOIOXKEHO K ceBepy oT MypmaHcka. Ity panHue stansl [Ipoekra AMEC
1.5-1 onucanbl B oTAebHOM OTueTe [1].

OI'VIT «10 CP3» pacrnonoxeno B [lomsipHoMm, Toposie ¢ HaceleHHeM 25 THICSY YENIOBEK,
pacIoJIo)KEeHHOM K ceBepy oT Mypmancka Ha Oepery Kombckoro 3anuBa. JlaHHBI BOCHHO-
MOpPCKON CYJOPEMOHTHBII 3aBOJl OCYILECTBISET YTWIN3ALMIO BBIBEJCHHBIX W3 CTPOS
ATOMHBIX NTOABOJHBIX JOJOK U TEKYIIUHA PEMOHT ITOCTABJIEHHBIX B 10K aTOMHBIX IOJUIOZ0K U
MOJJIOJIOK, HAXOAAIIUXCSI Ha BOOPY>KEHUU. TBep/bple paiiOaKTUBHBIE OTXO/AbI IOMELIAIOTCS B
KOHTEHHEPBI U XPaHATCSA Ha OTKPBITOM IJIOMIANKE, B TO BpeMs KaK JKUIKUE PaJUOAKTHBHbBIC
OTXOJIbI XPaHATCS B IUIaBY4YUX €MKOCTAX y npudana. [lockonsky BM® PO yrunusupyer Bce
6omnbuiee uncno AILJL, HeoOXoAMMOCTh OOpalleHUs] C PaJIuOAKTUBHBIMU OTXOJAMH DPE3KO
Bo3pacTaet. Jlns pemenus stoi 3agaun B pamkax [Iporpammer AMEK nHa ®I'VIT «10 CP3»
cuiamMu HecKOoNbKUX mpoekToB AMEK ObT moCTpoeH HMHTETpHUpOBAHHBIA KOMIUIEKC IO
oOpamieHuto ¢ orxoxamu. Kommuieke coctouT U3 NepeABMKHONW YCTaHOBKM IS
NpeBapUTENIbHOW TepepaOdOTKU TBEPAbIX pPAJMOAKTUBHBIX OTXOJOB, THMIPABIMYECKUX
MHCTPYMEHTOB Ul PE3KU MeTajljia, KOHTEHHEpOB JIsi TPAHCIOPTUPOBKUM M XpaHEHUs
TBEPABIX  OTXOJOB, XpaHWINIIA Ui  OTXOIOB, OOOpPYJOBaHUS JJs IOBBIIICHUS
panuanoHHON 6€30MaCHOCTH MEPCOHAa U CUCTEMbI aBTOMATU3UPOBAHHOIO PAJIMAllMOHHOTO
Monurtopunra «[IMKACCO».

Pasmemennas cuctema mouutopunra «I[ IMKACCO» obecnieunBaeT aBTOMAaTH3WPOBAHHBIA U
HEMpPEepBIBHBIN paalliOHHBI MOHUTOPUHT Ha BCEW TePpUTOpUU 3aBoja. B okoHUATENIbHOM
BUJIC Pa3MEIICHHAs CHCTeMa COCTOMT M3 14 00BEKTOB MOHMTOPHMHIA, BKIIIOYAs JIETEKTOPHI
raMma-Hu3JIy4eHUH, paJiiOaKTUBHBIX YAaCTUIl B BO3/yX€ U CIMBOB B BOJAY C YCTAaHOBKH IIO
nepepaboTke TBEPIABIX paauoakTUBHBIX 0TX0a0B. PabotHukm DI'VII «10 CP3» mnpomu
oOydeHue paboTe Ha anmnapaTHOM M MPOTPAMMHOM OOECIEUEHUH CHCTEMBI U MOACPKAHUIO
ux B pabouem coctosHuM. Cucrema Obla BBelIeHa B dSKcIutyaTauuto 15 umrons 2005 r.
OnbiTHast 3-mecsiyHas JKcIUlyaTanus Obuta  3aBepuieHa 15 centsiops 2005 .



l'ocynapcTBeHHass MpueMoOvHasi KOMHUCCHS TMOANHUCANa aKT CHAAYU-NIPUEMKH CHCTEMBbI 1
HOs1Opss 2005 r. Pa3memieHHass cucTteMa OCYLIECTBIISET HENPEPBHIBHBIA paJralliOHHON
MOHUTOPUHT. O01IIasi CTOMMOCTH pa3MeIeHus cucTeMbl cocTaBuia 347 425 monnapos CIIA.

Kpome 14 Touek »HKOJIOTMYECKOTO MOHUTOPHHIA, OBLI YCTAHOBJIEH MOHHUTOpP JUIA
HaOJIOICHNS 32 TPAHCTIOPTHBIMU CPEICTBAMH BO3JIE 3aBOJICKUX BOPOT B IEJISIX HEAOMYIICHHS
CJly4allHOTO WJIM HaMEPEHHOIO BbIBO3a PAJAMOAKTHBHBIX MAaTEpUAIIOB HAa ABTOMOOWIIAX,
MOKHMJIAIOMIUX TeppuTopHio 3aBoja. Cucrema Oblla MOAKIIOYEHA K OCHOBHOM cucTeMe
monutopura «[IMKACCO», coTpyAaHHKH 3aBofa MNpouuld oOOydeHHe HSKCIUTyaTalllu
CUCTEMBI U pearvpoBaHMIO Ha CUTHajbl JaTurka. Cuctema Obula BBEAECHA B DKCIUTyaTal[HIO
25 ampens, a OmbITHasg SKcIUtyaTauus 3aBepuieHa 25 wurons 2006 r. 'ocymapcTBeHHas
IpUeMOYHasi KOMHCCHs MOANKUCANIA aKT ClaYu-IIPUEMKU JaHHOH cucteMbl B oKTs0pe 2006 r.
Pa3zmMerienHas cuctemMa OCYIIECTBIISICT HENPEPHIBHBINA pajvalliOHHOW MOHHUTOpUHT. OO1ias
CTOMMOCTb MOHHUTOpa coctaBuna 82 356 nommapo CIIA. Bo Bpemst ero OmnbITHOM
JKCIUTyaTallud HAa HECKOJbKUX IPy30BUKaX ObLI OOHApyXEH 3arps3HEHHBIN JKEJIE3HBIN JIOM.
3arps3HEeHHble MaTepualibl OBbUIM yAaJeHbl Mepell TeM, KaK TPYy30BHUKH BbIEXalH C
TeppUTOpUH 3aBoAa. ONbITHAS SKCILTyaTallsl 1 OOHAPYKEHHS MPOJEMOHCTPUPOBAIIU MOJIB3Y
1 3(ppeKTUBHOCTH CHCTEMBI.
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1. BBEJIEHHUE

[Iporpamma coTpyIHMUYECTBA B BOECHHOM 00JacTH IO BOIPOCaM OKpY’Karolled cpeisl B
Apxtuke (AMEK) Obuta nHUIIMMpOBaHa ¢ TeM, 4ToObl npeaoctaButh Hopseruu, Poccun u
CoemunennpiM  [ltaram Amepuku  (opyMm JUii  COBMECTHOTO IIOWICKA  PEUICHHUHN
AKOJIOTUYECKHUX TMPOOJIEM, CBA3aHHBIX C BOCHHOH JCATENBHOCThIO B ApKTHKE. B ceHTsa0pe
1996 r. munuctpsl o6oponsl Hopseruu, Poccun u cexperaps o6oponsl CIIA mnoanucanu
UCTOpUYECKYI0 Jlekmapaiuio, NpU3BaBLIYI0O CTOPOHBI COOOIIA pelaTh SKOJIOTUYECKHE
npo6iemst. B mone 2003 r. Coemunennoe Kopoescrso Berymimno B [Iporpammy AMEK' .

OcnoBubiMu nensimu IIporpammel AMEK sBnstitotest: 1) pacnpoctpaHenue nHpopMmaiuu o
BO3JCUCTBUM OOOPOHHON  JEATENPHOCTH Ha apKTUYECKYI0 Cpelay; 2) pa3BUTHE
COTPYAHMYECTBA MEXIY JMYHBIM COCTaBOM CTPaH-y4aCTHHI ¥ 3) (UHAHCUPOBAHHE
TEXHUYECKHUX MPOEKTOB, OLICHUBAIOIIUX BO3ACHCTBUE HAa OKPY KAIOLIYIO Cpely OT 0O0OpPOHHOMN
NeSITeIbHOCTH B ApPKTHKE, pa3paOOTKM IUIAHOB JAEUCTBUM M TEXHOJOTHH IS yIpaBICHUS
TaKMMHU BO3JieHCTBUAMU. COTPYTHUYECTBO BEJETCS 110 ABYM OCHOBHBIM HAIPaBICHUSIM:

- IlpoekTsr mo Ge3omacHOMy W HanexxHomy oOpamieHuto u xpaneHuto OSAT u PAO,
00pa3yroMIMXCsl TPU BBIBOJIC U3 CTPOS U YTHIIM3AIMKU aTOMHBIX MOABOIHBIX JIOAOK B
Cesepo-3anannoit Poccuu;

- IIpoeKThl MO0 YMEHBIICHHUIO 3KOJOTMYECKUX BO3JIECUCTBUNA OT APYTHX BUIOB BOCHHOM
NEATETLHOCTH B ApPKTHKE, HampuMmep, pa3paboTKe TEXHOJOTHH IS JIMKBUIAIIUU
MOCIIEACTBUM UM TEXHOJIOTUHU YHUCTHIX KOPaOIIe.

CotpyaamuectBo AMEK 1o paguanuoHHOi 0€30macHOCTH OBIJIO HadaTo B paMkax [Ipoekra
1.5 («CoTpyIHHYECTBO IO PAAMAIIMOHHON M SKOJOTUYECKON 0€30MacHOCTHY ), KOTOPBIA OBLIT
yTBepxkaeH J(upekropatom B okTsa0pe 1997 r. B pamkax JaHHOTO MPOEKTa TEXHUYECKUE
HKCHEpPTHl MpoeKTa OOCYKIalu pPa3IuYHble BO3MOXKHOCTH BEICHHUA PaAJAUALMOHHOTO
KOHTPOJISI M TOBBILIEHHS] O€30IaCHOCTM IepcoHajla, B T. Y. aBTOMATHU3MPOBAHHBIN
panuarmonHerii MonutopuHr. llenpro [Ipoekta AMEK 1.5 Obuto comelicTBue mporpamme
MOHHUTOPHHTA TEPCOHANBHBIX 1103 o00mydeHus BM® PO mnyrem ycraHnoBku Habopa
I03UMETpPOB poccuiickoro npousBonactBa Ha OI'VII «10 CP3» Munoboponsl Poccuu B T.
[Monsipueiit [2].

[Tporpammuoe o6ecneuenune «IIMKACCO», pa3paboTaHHOoe HOpBEXCKUM HMHCTUTYTOM
sHepretnueckux TexHosoruil (IFE), wucnomb3yercs e MOHMTOpPHMHIra pagualiMOHHBIX
nmapaMeTpoB B peakTopHoM Iiexe, xpanwmume OST, a Takke MOHUTOpPUHTA
JKCIIEPUMEHTAIBHBIX I1aPaMETPOB AKTUBHOW 30HBI HCCIIEJOBATEIBCKOIO pEaKkropa B T.
XanpeH. B mapre 1998 r. HOpBeXCKHE IKCIEPTHI NPEACTABIIN 3Ty NPUKIAIHYIO IPOrpamMmy
Ha Bcrpeue mo Ilpoexry 1.5 B Jpébake, Hopserus. B centsiope 1998 r. oduuepst BMD
Poccun mocerunu  uccnenoBarensckuit  peaktop IFE B Xamgene, rme um  Obuio
npoaeMoHctpupoBano [10 «IIMKACCO» g aBTOMaTHU3WPOBAHHOTO PaJUALMOHHOTO
KOHTpoJs. 3areM B okTsa0pe 1998 r. Ha Bcrpeue B Cépmapke, HopBerusi, TexHudeckue
sKcnepTsl pazpadoranu Popmysp npoekra s npumeneHust «[IMKACCO» Ha poccuiickux
oobekrax it oOpamenus ¢ BoeHHsIM OAT u pagroaktuBHbIME oTX0naMu (PAO).

' Coenmnennoe KoponeBcTBO GbLIO MPUITIANIEHO MPHCOCANHUTHCS K [IporpamMMe B KA4eCTBE MOMHOMPABHOTO
YJIeHa, HO PELIMJIO Y4acTBOBATh TOJILKO B MPOEKTax, HadaThIx rnocie uioHg 2003 r. Takum obpazom,
Coennnennoe KoponeBcTBo He mpuHIMAao ydactus B BeimoiaHeHnu [Ipoekta AMEK 1.5-1.



Hupextopar AMEK B ¢epane 1999 r. yrBepaun Ilpoekr AMEK 1.5-1 «PagnannonHsli
KOHTpoJIb 00bekToB: mpumeHeHue cucrembl «IIMKACCOy». llensimu mpoekta sBISIOTCS
noBbIIeHHE ()(PEKTUBHOCTH M COBEPIICHCTBOBAHHE TEXHUYECKUX cpeactB BM® Poccum
Ui U3MEPEeHHUs M KOHTPOJIA 103 OOJy4eHHsS JIMYHOTO COCTaBa, MECTHOTO HACENeHUs W
OKpY’Karollen cpefpl Ha 00BEKTaxX BBIBOJIA U3 CTPOS M YTHIM3AIMH aTOMHBIX ITOJBOJHBIX
JIOJIOK, a TaKke Ha o0beKTax, rae uMeer Mmecto odpamenue u xpanenue OSAT u JXKPO. Lenn
JNOCTUTHYTHI Onaronapsi pa3paboTke, AEMOHCTPALMU M pa3MEUICHUI0 aBTOMaTU3MPOBAHHON
LEHTPATN30BaHHOW CHCTEMBI paJHaIlIOHHOTO MOHUTOPUHTA HA OCHOBE HOPBEKCKOTO MakKeTa
nporpammuoro odecnieuenust « [ IMKACCO».

Ha Bctpeue I'pynmer Texamdeckux coBetHukoB (I'TC) AMEK B centsope 2000 .
poccuiickasi CTOpPOHAa B KayecTBE MEPBOrO0 OOBEKTa A pa3MelIeHHs CUCTeMbl CHadala
BoiOpama DI'VII «10 CP3» B 1. IlomspHblii. DKcHepTsl MNPEIOKUIN Pa3MECTHTb
«[TMKACCO» takxe u Ha DI'YII «ATOMGDIOT» B CBS3M C pealu3ameidl TaMm JApYrHx
[IpoekToB AMEK.? Hupextopar u Cekperapuar yTBEPAWIHM 3TOT IUIAH, MOCIE YEro MPOEKT
CTaJl peaTu30BbIBATHCSI HA 000UX 00BEKTaX.

Cucrema pamuanmonHoro Mouutopudra «[IMKACCO-AMEK» Obuta BBemeHa B
skcruryatanuio Ha DPI'YIT «Atomdpmor» 25 centsops 2003 r. OmnbiTHas 6-mecsyHas
sKCIuTyaTanus Oblia 3aBepueHa 25 mapra 2004 r. I'ocygapcTBeHHas IpHEMOYHasi KOMUCCHS
MOJINHKCANA aKT CAAYU-TIpUeMKH cucteMbl B ampene 2004 r. Pe3ynbTaTsl U A€Tanu JaHHOTO
pa3MelleHus] OMMCaHbl B  3akiIo4yuTenbHoM otyete 1o Ilpoekty AMEK  1.5-1
«Pagmanmonnaslii KOHTpoJib 00bekTOB: [Ipumenenue cuctembr «I[IMKACCO» na OI'YII
«Atombprnor» [1]. Kpome Toro, mpeapiayiie dSTanbl TMPOEKTa O3BYYHMBAIUCh Ha
KOH(epeHIHMIX U BKIIIOYEHBI B pedeparsl koHpepenuii [3-16].

HaHHBIﬁ 3aKITIOYNTEIBHEIA OTYET OIMCHIBAET X0 OCYHICCTBJICHUA MPOCKTA W PE3YJIbTATHI
YCIICMHOIO  PasMCIICHU aBTOMaTH3HpOBaHHOﬁ CUCTEMbI PAAUAIUOHHOTO KOHTPOJIA

«ITUKACCO-AMEK» Ha ®T'VII «10 CP3». Pa3Mmerenne cucteMbl Ha 3TOM BTOPOM O0BEKTE
ABIIAETCS NocneaHel coBmecTHol padotoit [Ipoekta AMEK 1.5-1.

2. YIIPABJIEHHUE ITPOEKTOM

VYnpasiieHHue IPOEKTOM M KOHTPOJIb HaJl HUM OCYIIECTBIsICS pykoBoauTensamu [Ipoekra 1.5-
1, naznauennsiMu JIO CIIA u MO Hopserun u Poccun cooTBeTcTBEHHO. Bee ocHOBHBIE
pelIeHrs TPUHUMAINCh TPEXCTOPOHHUM KOHCEHCycoM. OCYIIECTBIEHNE MPOEKTa BEJIOCH 110
TUIIMYHOW Ipoleype, HAUMHAsl OT 3allyCKa IMpOeKTa/aTana onpeieseHus, Jajaee 1Mo 3Tanam
IIPOEKTHUPOBAHNUS, BBIIIOJHEHUS, CTPOUTENILCTBA, MyCKO-HANAJ0UYHbIX pabOT U 3aBEpILEHUS.
KoHTponb Haj MpOEeKTOM OCYIIECTBISIICS, KaK 3TO OBUIO ONPEENCHO - MyTeM BBITOJHEHUS
KOHTPAKTOB IO ()MKCUPOBAHHOHM LIEHE M MOAXOJA «OIlaTa IOCJe JOCTaBKH TOBapa WIH
OKa3aHMU YCIyI'M» 3a HUCKIIOUYEHHEM HECKOJIBKHX CIy4aeB HEOONBLIMX MpenomiaT Ipu
3aKka3e O00OpyJOBaHUS M MaTepuajoB. B COOTBETCTBUM C YCIOBUSIMH BBIIOJHIBIIUXCS
KOHTPAKTOB TPEOOBAIOCh MPEIOCTABIIATh PETYJSPHBIE OTYETHl Ui JOKYMEHTAllud H

> OI'YIT «AtoMboT» B MypMaHCKe sBIseTCs 6230 06CTYKHBAHUS POCCHIACKOTO (10T aTOMHBIX JIEIOKOJIOB.
[pennpusrtue 3aanmaercs noaroroBkoit OAT mns Tparcnoptaposku Ha I10 «Masx» 1o jxene3Hoi nopore, a
TaK)Ke MPUEMOM, IIepepaboTKOIl M XpaHEeHNEM KUAKHX U TBEPJBIX PaJHOaKTHBHBIX OTXO/I0B. B pamkax
IIpoexroB AMEK 1.1 u 1.1-1 B HOs16pe 2003 r. Ha TAHHOM NPEANPHUATHH OblTa OTKPHITA TUIOIIA KA JUIs
BpeMeHHOTo XpaHeHus Ha 19 konretinepor ¢ OST BM®.



OTCJI©KMBAHUM COOTBETCTBHS XOJa pealu3aluu TMpoekta rpaduky u ¢HopMaabHOTO
paccMOTpeHHst JIIOOBIX BOTIPOCOB, CBSI3aHHBIX C PacXoAaMu, TpadUKOM WM TEXHUYECKOH
yactu. [lepuoanyecku MpoBOAMINCH BCTpEYM U Tene(OHHbIE KOH(EPEHUUH [UId OTYETa O
XOZ€ peanu3ali MPOEKTa M BBIMOJHEHUS KIIOYEBBIX 3TAloB, OOCYXIEHUS M OLICHKH
Pa3NUYHBIX BONPOCOB W OINpPENEICHUs HEOOXOAWMOTO HAIpPaBICHHUS JEATETBHOCTH IS
3aBEepUICHMSI POEKTA.

JUig 03By4YMBaHUS KJIIOUEBBIX PEIUEHUI, NMPOABMKEHUS NMPOEKTa U B KA4ECTBE MHCTPYKLUHN
NOJAPSAAYMKAM PYKOBOJUTENIM MPOEKTAa Ha KaXXAOW BCTPEYE COCTABIIAJIM U IOJIMCHIBAIN
nporokosbl  BcTped (IIB), KoTopble Takke HCHOJNB30BATUCH JJIsi OTYETHOCTU HEpeN
conpencenarensimu  Cekperapuata. Oco0oe BHUMAaHHME HAa JTHX BCTpedax YHAEsUIOCh
npobiaemMaM, Kak TpeOOBaBILIUM HEMEUIEHHOTO PELIeHMs, TaK U MpPEeANoaraéMblM, a TaKxKe
BbIOOpPY aJbTEPHATUBHBIX pEIIEHUH € TeM, YTOObI TNPH JOCTMXKEHUHM LEeJed MpoeKTa
YMEHBIIATh IPOEKTHHIE PUCKU U YTIPABIATH UMH.

JO CHIA, MO Hopserun u Poccum omnpenensnu M HazHa4dald HOJAPSAYUKOB, KOTOPbHIE
3aKJII0Yalld KOHTPAKThl Ha BCe BUABI padoT mo mpoekTy. Kpome Toro, B xone peanu3aiuu
IIPOEKTAa CBOM BKJIAJl BHOCUJIM TEXHHUYECKUE SKCIIEPTHI.

B nexabpe 2003 r. MO P® naznaumno MHCTUTYT 0€30MacHOCTH Pa3BUTHSL AaTOMHOW SHEPIUU
Poccuiickoii akagemun Hayk (MBPAD PAH) reHepanbHbIM POCCHICKMM MOAPSTIMKOM:.
[Mompsimankom CLIA 6puta BpykxeBenckast HannoHanbHast mabopartopust (BNL), Hopsernn —
HNuctutryt ob6oponubix wuccienoBanuii (FFI). Iloapsmuunke mpoBOIWIM TEpPEroBOPHl U
3aKJII0Yalld KOHTPAKTHI HAa TBEPJIble LIEHBI C SICHO OINMpPEEIIEHHBIMU 33Ja4aMH U OTYETHBIMU
MaTepuasaMi B (pOpMe OTUETOB M MOCEIIECHHH 00BeKTOB. OTYETHI PaCIIPOCTPAHSIIUCH MEXKTY
BCEMHU CTOPOHAMH, a OIUIaTa OCYLIECTBIISIACH MOCIE TPEXCTOPOHHETO COITIACOBAHMS.

[Ipunoxenue 1 cogepkut cnucok OoCHOBHBIX ydacTHUKOB IIpoekra AMEK 1.5-1 B mepuon
2004-2005 rr.

3. OPUIUYECKUE COI'TIAINEHUSA

[Ipeanoceuikoit ocymiectsiaeHus nmpoektoB AMEK sBisieTcst Hammune HeoOX0aMMBbIX
MEXMPaBUTEIHCTBEHHBIX COTTAICHUN, PETYIUPYIOIIUX OTBETCTBEHHOCTh CTOPOH U
0CBOOOXKJICHHE OT YIIJIaThl HAJOTOB M COOPOB.

Ha Bcem npoTsskeHUU BBINOJIHEHUS TPOCKTA YYaCTHE AMEPUKAHCKOM CTOPOHBI TOKPHIBAIOCH
«CornamenueM mexnay CoemunenHbimMu Illtatamu Amepuxu u Poccuiickoit @enepanueit
OTHOCHUTENFHO O€30TMAaCHBIX U HAJICKHBIX MEPEBO3KE, XPAHEHUIO U YHUUTOKCHHUIO OPYKHUSI U
MPEIOTBPALLEHUN PacHpoCTpaHeHus: opyxkus» oT 17 wuroHs 1992 r., pacimupeHHOro
[Iporokonom ot 15-16 wurona 1999 r., B panpHeimeMm - «CorjameHue O COBMECTHOM
YMEHBILIEHUU YTPO3bD»).

Hopgerus noanucana ropuanueckoe cornamenue ¢ Pocecuiickoit @enepanueit 26 mast 1998 r.
- «Cornamenne Mexay mnpaBuTenscTBOM KoponeBctBa HopBerns u mpaBHTENBECTBOM
Poccwuiickoit @eneparyy 0 COTpyAHUYECTBE B 00JIACTH OXPaHbl OKPYIKAIOLIEH CPEbl B CBS3U

* B nepuon ¢ 1999 no nexa6ps 2003 r. reHepatbHbIM POCCHICKHM HOApsTunKkoB seisuics GIYTT MKI]
«Hyxmugy».



C yTWJM3aUMel aTOMHBIX NOJABOAHBIX JIOAOK, BBIBEAEHHBIX U3 cocTtaBa BM® B ceBepHOM
pEruoHe, ¥ MOBBIIICHUS SIIEPHON U pagrallMOHHOM 0e30IacHOCTH» ¢ HoTaMU MUHUCTEpCTBa
nHOCTpaHHBIX el PD ot 16 despans 2000 r. m HOTOM MuHHCTEpCTBA MHOCTPAHHBIX JIEI
Hopgeruu ot 8 okts16ps 2001 r., koTopsie okoHvarensHo onpeaenutu [Ipoekr AMEK 1.5-1
Kak 0e3Bo3Me3/lHYyI0 TexHudeckyto mniomours KopomeBctBa Hopseruss Poccuiickoii
O®enepaunn. Hopserus noanucana paMoyHoOE coriameHue no « MHOroctopoHHen SAnepHoi
Oxonoruueckoit IIporpamme B Poccuiickoit deaepanuny», 3akimoueHHoe B Ctokroiabme 21
Mmas 2003 r., BMecTe C MPOTOKOJIaMHU U IPUIOKEHUSIMU K Hemy. [lociie BCTymuieHus: JaHHOTO
Cornamenus B cuiny, npoektsl AMEK nokpsiBanucs uMm.

Bce xontpaktel mo Ilpoekty AMEK 1.5-1, takxke kak m mo apyrum npoektam AMEK,
CCBITAIOTCS HA OJTH IOpUAWYecKue cornameHus. J[ns ocBOOOXKIEHUS POCCUUCKUX
MOJPSAYMKOB OT YILIATHl HAJIOTOB HA BCE BUABI PA0OT U MATEPUAJIOB 10 JJAHHBIM KOHTPaKTaM
noconbcrBa CIHA u Hopserun B P® oTnpaBnsiim UM mucbMa, MOATBEPKAAIOIINE, YTO
MPOEKT W JaHHbIE KOHTPAKThl TMOANANAIOT TMOJ JACHCTBHE MEXIPABUTEIbCTBEHHBIX
COrMalieHuil, T. €. SBIAIOTCS Oe3Bo3Me3qHON momornibio Poccuiickoit denepanuu u
MO/ITIEKAT OCBOOOKICHHUIO OT YTIAThI HAJOTOB U COOPOB.

4. AHTET'PUPOBAHHBIE ITPOEKTbI AMEK HA ®T'YII «10 CP3»

OI'VII «10 CP3» pacnonoxen B IlonsipHoM, roposie ¢ HaceleHUEeM 25 ThICSY YETOBEK,
pacmooKeHHOM K ceBepy oT Mypmancka Ha Oepery Komnbckoro 3anuBa. JlaHHBINM BOEGHHO-
MOPCKOH CYJOPEMOHTHBIN 3aBOJI YTUJIM3UPYET BBIBEICHHBIC M3 OOEBOTO COCTaBa aTOMHBIE
MMOJIBOJHBIC JIOJKH, B T. Y. CTPATETHYECKHE TOJUIONKUA C OAJUIMCTUYCCKUMHU paKkeTaMH Ha
00pTy, a TaKXKe BBIMIOJHAET IPYTHUE BUBI BOGHHO-MOPCKOM AesTenbHocTH (cM. DoTo 1 1 2).
B mpomecce yrunumsamuum  AIlJl  co3maercss 3HAuUMTENbHOE  KOJIMYECTBO  TBEPABIX
pagnoakTuBHbIX 0TX0A0B (TPO) u xuakux paaunoaktuBHbiX oTx0A0B (PKPO), ¢ xoTophiMuU
HeoOXouMO oOpamarhesi 0€30MacHBIM CITOCOOOM. 3a MocieIHrue HecKoJbko et Ha OIYII
«10 CP3» 6p11n yrunmusupoBano 15 AITJI nmepBoro u BToporo nokosieHuii. B pe3ynbrare 3Toit
NEeSTeNbHOCTH OO0BEM TMONYYEHHBIX OTXOJOB TPEBBICHI HAKOMUTEIbHBIE MOIIHOCTH
BpeMeHHoro xpanuiuma TPO moj OTKphITEIM HEOOM, MMEBIIMMCS Ha OOBEKTE. YTeuka
PaIMOAKTUBHBIX 3arPsSI3HUTENICH B OKPYIKAIOIIYIO CPEly BOZMOXKHA Ha JIIOOOM M3 CIIEAYIOIINX
3TanoB NPOLECCa YTUIN3ALNHN:

- XpaHeHHUE Ha TUIaBy BBIBEACHHBIX U3 00eBoro coctaBa AIlJL;

- Breirpy3ska, xpanenue u tpancnoptupoka OAT u PAO;

- CnuB TemnoHOCUTeNEe! U3 PeakTOpOB;

- YTunumzanus 3arpsS3HEHHOT0 000pyI0BaHUS;

- YTuimzanus aTOMHBIX TTOABOJHBIX JIOAOK;

- BpemenHoe xpaHeHHe Ha IJ1aBy 3-0TCEUHBIX OJIOKOB ¢ peaktopamu (6e3 OST);
- Xpanenue TPO u XPO.



®oto 1. DenepanbHOE rocyz[apCTBeHoe yHHTapHe neﬂnpmme «10-it CYJIOPEMOHTHBIH
3aBo» Muno6opousl Poccun (OI'YIT «10 ®I'VIT «10 CP3»»)

®oT10 2. PaboThI 110 yTHIH3AIMH TOABOIHBIX JI0A0K Ha PIYIT «10 CP3»

C nenbro CHMKEHHMSI BO3MOXHBIX 3KOJOIMUECKHMX PUCKOB M OKa3aHMs IOMOIIM 3aBOJAY B
6e3onacHoil mepepaboTke u xpaHeHun TPO, oOpasyromuxcss B Ipolecce yTHIU3ALUH,
AMEK ucnonb3oBai TEXHOJIOTUH, pa3paboranHble B pamkax [IpoekroB AMEK 1.3, 1.4, 1.5
u 1.5-1, u mocrpoun Ha ®I'YIT «10 CP3» umHTErpMpoBaHHBII MYHKT MO NEepepadoTKe H
XPaHEHUIO paInOaKTUBHBIX 0TX0/10B (cokpamenHo [IITI1-PAO). ITpoekTamu, BomemmmMu B
[IIIII-PAO, sBnstoTcs:

[Tpoext 1.3 — IIpoekTHpoBaHUE U CO3IAHHE CUCTEM TEPEPaOOTKU TBEPABIX PaIHOAKTHBHBIX
orxonoB (TPO), momyyaeMbIX ¥ HAKOIUIGHHBIX B pE3yJbTaTe YTUIU3AINHU
poccuiickux AITJT

[Ipoext 1.4 — Ompenenenne NepeaOBBIX TEXHOJOTUM JJII MCIOJBb30BAaHUS BO BPEMEHHOM
XpaHWIHILE TBEPIBIX PATUOAKTUBHBIX OTXO0B

[Tpoekr 1.5 — CoTpyaHHYECTBO B OOJIACTH PaIUAIMOHHOW O€30MAaCHOCTH W yIpPaBIICHUS
skosiormueckuMu  3amgadamu  (IlepeoBbie TEXHOJOTHH JIO3MMETPHUYECCKOTO



KOHTPOJIsSl, MOHUTOPUHIA OKpPYXalOLIeW cpeabl, TOKCUKOJIOTUH, 3JIEKTpoMar-
HUTHBIX U JIA3€PHBIX U3JTyYECHUI)

ITpoekr 1.5-1 — Pannoskonorndeckuit KOHTPOIb OOBEKTOB - MPUMEHEHHUE CUCTEMBI
«ITUKACCO»

Takol MyHKT SBJISETCS NEPBBIM B CBOEM poAe B Poccuy U B apKTUYECKOM PETHOHE B LIEJIOM.
On naer BM® Poccun Bo3MOXXHOCTB IepepabaTbiBaTh U oOpamarbes ¢ TPO B cooTBeTCTBUN
C TpeOOBaHMSAMU POCCHICKOM HOPMAaTUBHOW 0a3bl W MEXIYHAapOAHOH mpakTHKoW. B
pe3ynbrare uHTerpanuu npoektoB Jlupextopatr AMEK nHa Bctpeue B CeBepoJBUHCKE B
centsaope 2002 r. yrBepaun «Co3gaHue MyHKTa mepepaboTKH paJMOaKTHBHBIX OTXOJOB Ha
OI'VIT «10 CP3» B uHTepecax yTHWIM3AIMH aTOMHBIX MOABOJIHBIX JIOAOK U OOpallieHus ¢
paavoakTuBHbBIMM oTXxonamu B CeBepo-3anagHoM peruoHe Poccum ("[lonsipHuHCckmit
komruiekc" — IIIIIT PAO), umu IIpoekt 1.9. B pamkax mpoekrta Ha o0bekTe Obla co3maHa
HeoOXxoaumasi MH(pacTpykTypa st BHeapeHus: texHosoruii AMEK, m ocymectBisiachk
s dexTuBHas koopauHaius Bcex padbot [Iporpammsel AMEK Ha nanHOM oObekTe.

[IIII1-PAO cocTouT U3 ABYX OCHOBHBIX, COEAMHEHHBIX MEXay co00i 31aHuil - MoOuibHOI
MOAyJIbHON ycTaHOBKHM (MMY) u mutomaaku aist xpanenuss TPO  nierkod KOHCTPYKITUH ISt
3alIMThl OT aTMOC(EpHOro BIUSHHUS (MOAYJIbHOE JIETKOoe XpaHwiuie). YacTelo 3TOro
00BEKTa SIBJIAIOTCS CYIIECTBYIOIIHE OTPEMOHTHPOBAHHOE 3/1aHUE W OTpajia, UCIOJIb3yEeMbIe
IUT. KOHTPOJISL AOCTYIA Ha TPEANPHITHE, cucTeMa cOopa M 0TOOpa CTOYHBIX BOJ M JIPyTHE
WH)KEHEpHble KOMMYHHMKAaIlMM CcO cioykOamu 3aBoja. Eme oaHMM HeoTheMiIeMbIM
komrnoneHToM IIIII-PAO sBnsercs cranbHOM KoHTeiiHep AMEK 11 XpaHeHus u
TPAHCHIOPTUPOBKH — €IMHCTBEHHBIN B Poccuu, nmpomeammii cepTudukanuo B COOTBETCTBUU
¢ TpeOOBAaHUSAMHU POCCUUCKONH HOPMATHUBHOUM 0a3bl jiis mepeBo3ku TPO 1o oOmiecTBeHHBIM
Z0poram, >KeJI€3HOU J0pore ¥ MOPCKUM TPAaHCIIOPTOM.

Crnemuduueckumu snementamu [II1-PAO (u nmpoekroB AMEK, mpoaeMoHCTpUpOBaBIINX
3TY TEXHOJIOTHIO) SBIISIOTCS:

- MoOunbHas MoJyJbHas YCTaHOBKa Ui MNepepaOOTKU TBEPIBIX PpPagHMOaKTHUBHBIX
otxoaoB (MMY TPO) (Ilpoext AMEK 1.3);

- I'mapaBnuyeckue MHCTPYMEHTHI AJI PE3KM METaula U YIUIOTHUTENIbHAs MalllHA
(ITpoext AMEK 1.3);

- CranbHble KOHTEHHEPHI 1)1 XpaHeHus U nepeBo3ku PAO cpenHell 1 HU3KOU CTETIEHH
AKTUBHOCTH M CTaJIbHbIE OOYKH JIsi OTXO/O0B, oMelaeMble B KouTeiHeps! (IIpoekt
AMEK 1.4);

- Ilnomanka mna xpanenus TPO (IIpoektr AMEK 1.9) ¢ MoayiapHBIM JIETKHUM
xpanunuieM (IIpoekt AMEK 1.4);

- Pagmanumonnas 6e3onacHocth nepconana (Ilpoekr AMEK 1.5);

- JlMCTaHIIMOHHBIM paguallMOHHBIM MOHUTOPUHI Ha ocHOBe cucteMbl «[IMKACCO»
(ITpoekt AMEK 1.5-1);

- Hudpactpykrypa u koopaunaius pabor AMEK nns noaroroBku u co3ganust I1I1I1-
PAO na OI'VII «10 CP3» (Ilpoext AMEK 1.9).

[IIITI-PAO paGotaer caeayrommm obOpazom: TPO ocmarpuBaroTcs, COpPTHPYIOTCS U
pa3buparoTcs Ha YacTH B MepuaTouyHor kamepe MMY, a 3areM wu3MenbualoTcs MyTeM
YIUIOTHEHMS U NEpeyKIaAKu. ['mapaBiandyecKkue MHCTPYMEHTHI I PE3KM MeTajula MPOLLIN



UCHBITaHUS, TNPU3HAHBl MOAXOIALUIMMH Ul ApKTUYECKHX YCJIOBMM M, COOTBETCTBEHHO,
ucnoib3ytores B coctase MMY. Tpornecc nepepabotkn Ha MMY 3akaH4YMBacTCsl YIIAaKOBKOMH
nepepabotanubix TPO B cramphbie kKoHTelHepsl AMEK myist XpaHeHwss W MepeBO3KH.
Kaxniplif KoHTelHep paccyuTaH Ha ceMb cTaHAapTHBIX 200-TUTPOBBIX OOYEK.

[Tocne ynakoBku Ha MMV, konteitHepsl ¢ TPO xpanstcs Ha miomaake 1t xpanenus TPO,
CIIPOEKTHUPOBAaHHOM M moOCTpoeHHOM B pamkax IIporpammsel AMEK, 3ammmienHHoit ot
aTMOC(EpHOro BO3JCHCTBUA W CHAOXEHHOH TMOMeIleHHueM sl TpueMa M OCMOTpa
MOCTYNAIOUIMX KOHTEMHEpOB ¢ orxogamu. Ilinomanp XpaHwiMia JOCTaTOYHA s
pasmemnenns Gomee 500 M° mepepaGorammeix TPO (mocie ymeHbieHns obbema). B
HACTOsIIIee BpeMs XpaHWIHUILE 3al0JHEHO NepepadOTaHHBIMKU OTXOAAMHU, 00pa30BaBIIUMHUCS
Ha OI'VII «10 CP3» B x0/€ BBINOJHEHHS paboT No yTunu3anuu pasee. [locne nepepaboTku
u ynakoBk# 3Tux TPO ®I'VII «10 CP3» 6yzaer nonydats u nepepadatsiBath TPO ¢ apyrux
00BexToB Konbckoro nmoiyoctposa.

Technological containers with increased
level of equivalent dose rate

Mobile a module-type unit for

pre-treatment of SRW.
Temporary Storage Pad for
storing technological containers
KAMAZ truck Diesel truck fork-lift

@010 3. OCHOBHBIC KOMITOHEHTHI HHTETPUPOBAHHOTO IIYHKTA IEPEPAOOTKH paHOAKTHBHBIX
orxonoB u xpanwmima (ITIIT-PAO) na ®I'VIT «10 CP3»

B
®o10 4. VIHTErpUpOBAHHBIA MyHKT MEPEPAOOTKH PAIHMOAKTHUBHBIX OTXOJIOB M XPaHWIIUIIE
(ITITIT-PAO) ra ®I'VIT «10 CP3» Ha cTaguu 3aBepiieHus CTpOUTENLCTBA B nekadpe 2003 r.;
CJIEBA HAa CHUMKE — JIETKOE MOJyJIbHOE XpaHwinie, cripasa — MMYVY TPO.



Hensto Ilpoekta AMEK 1.5 sBiassioch NOBBICUTH paJMallMOHHYIO M 3KOJOTUYECKYIO
6e3onmacHoCcTh. B pamkax mpoekTa B 2002 r. [UIst HCTIONB30BAHUS MTPH YTHIU3AINH MTOIJIOOK,
obpamenuun ¢ PAO u ux mnepepabotkori Ha DPI'YII «10 CP3» Oblmu 3aKymuieHBl |
yctaHoBieHbl 100 103uMeTpOB pOCCUICKOTO MPOU3BOICTBA M CUUTHIBAIOIIEE YCTPOUCTBO [2].
VYcenemHast mTaTtHas AKCIUTyaTalusl J03UMETPOB Obla MPOJEMOHCTPUPOBAHA BO BpeMs
nocemeHust 3apoga B HossOpe 2003 r. Takum oOpa3om, ObUT BHECEH BKJIAJ B IOBBIIICHUE
paguaImOHHOTO KOHTPOJIS U 3aluThI epcoHana mpu padore ¢ OAT u PAO.

[II1T-PAO (Poto 3 u 4) 6e3 aBTOMAaTHUECKOro paguanoHHoro koutpous Ilpoekta AMEK
1.5-1 6pu1 mpomemoHcTpupoBan J[lupekropaty I[IporpamMmbl W CTapmiuM JOHKHOCTHBIM
muaMm B Qepasie 2004 1. (Doto 5). B mrome 2004 1. mocne 3aBepuHICHHS TOPSAYUX U
XOJIOJHBIX MCIBITAHUM W yTBEpP)KICHHUSA ['OCylapCTBEHHONW IPUEMOYHOM KOMHCCHUEH,
BO3IJIABIIIEMO 3aMecTuTeneM KoMmanaytomiero CeBepHbIM (hioToM 1o Boopyskenuto, ITII1-
PAO Obu1 BBeIeH B ITATHYIO 3KCIUTYaTaIHIO.

[Tocne 3aBepiieHus CO3AaHNUA aBTOMATHYECKON CUCTEMBI paarainoHHoro koHTpons (IIpoekr
AMEK 1.5-1), koTopast Obl1a IpUHATa ¥ BBEACHA B IITATHYIO SKcIUTyaranuio 1 Hosops 2005
I. 1 O KOTOPOM FOBOPHUTCSI B JaHHOM OTYeTe, Obljla HayaTa 3KCIUTyaTalllsl BCEX COCTaBHBIX
anemeHTOB [ITITI-PAO na ®I'VII «10 CP3». bonee moapooHo IIIIT-PAO 6b11 peacTaBieH
Ha Pa3IUYHBIX KOH(PEPEHLHUAX IO yNPaBICHUIO PAAHOAKTUBHBIMU OTXOJAaMHU M OMHCAaH B
pedeparax kordepenuii [17-19].

Peanuzanus [Iporpammer AMEK Ha ®I'VII «10 CP3» nmpomomxanack B pamkax [Ipoekra
AMEK 1.8, nenp xotoporo Oblla OpraHu30BaTh U MPOPUHAHCHUPOBATH TPAHCIIOPTUPOBKY
AIJI knacca «Hos6pb» u3 I'pemuxu B [TonspHBIii.

5. PASMEIIIEHUE ABTOMATUYECKON CUCTEMBI PAJTMAIITMOHHOI'O
KOHTPOJIA

JlaHHas riIaBa ONMCHIBAECT aBTOMATUYECKYIO CUCTEMY pagualoOHHOro KoHrtpoissd Ha OI'VII
«10 CP3» m mporecc ee pasmemenus. CucremMa pa3paboTaHa Ha OCHOBE HOPBEIKCKOTO
nporpammHoro obecrnieuenus «IIMKACCO» u umeer uHTepdelic ¢ 3amepamMu ypOBHS
paavanyy ¢ MOMOIIBIO JATYUKOB POCCHUUCKOrO MpousBojcTBa. [IporpamMMHoe obecrieueHue
«(IIUKACCOp», paspaborannoe IFE, saBnsercs IIO mns mnpeacraBieHUss NaHHBIX U
BU3YaJIN3alliH, XOPOIIO IMOAXOSIINM Il XpaHEHHs, TIepeaadn nHTepgeiicy moap3oBaTenei
U rpaduuecKkoro MpeACTaBlICHUS B PEKUME PEATbHOTO BPEMEHH OOJBIIOT0 KOJIHYECTBa
TaHHBIX YAOOHBIM Ui TMOJNb30BaTeied u rudkum crocodom. IlporpamMmma mmeer mupoKuit
CHEKTp nMpuMeHeHus (www.ife.no/picasso).

B mepuox ¢ 1999 mo 2000 r. Ilpoekr AMEK 1.5-1 paspaGotanm paGodyr MoOJemb,
cocrosauryto u3 pycudpumupoBanHoro 110 «ITMKACCOy», nmoakiaro4eHHOro K JaT4uKaMm
POCCHUICKOT0 MPOU3BOACTBA AJI 3aMepa FaMMa-U3JIydeHUs B BO3/lyXE U YPOBHS pagualiu B
BOJHOM cpeme. OTOT JTam, 3aBepuieHHbIA B aBrycre 2000 T., TpOaEeMOHCTPHPOBAI
KU3HECTIOCOOHOCTh M ToTeHIMan cucreMbl [1]. B ampene 2004 r. IIpoekTt 3aBepmuics
YCIEHIHOM YCTaHOBKOH cucTeMbl paauannoHHOro koHTposis Ha PIVII «Atomdnor».
[TonpobHoctn panHux 3rtanoB BbimodHeHus IIpoekta AMEK 1.5-1 u pasmenienus
panuanronHoro Mmonutopunra Ha OI'YIT «AtompaoT» onmcansl B apyrux marepuanax [1].
B ¢Bs3u ¢ 3TUM nanpHEHIIee ONMCAHNE ITUX ITANOB B HACTOSALIEM OTYETE OIyLICHO.


http://www.ife.no/picasso

5.1 Obocnosanue pabom — Texnuueckoe 3a0anue

B cenrsiope 2000 r. MO PO npuHsiio pemieHde MOAIepkKaTh —pa3MelieHue
aBTOMAaTH3MPOBAHHOIO DPAJUALIMOHHOIO MOHMTOpPHMHIa, pa3paboTaHHoro Ha ocHoBe [IO
«ITMKACCO» na OI'VII «10 CP3». Ilocine storo pemenus nonpsauuk CIIHA, BHJI,
zakmouni ¢ OI'YIT MKIL] «Hykmuny, ObIBIIEro B 3TOT nepuoj I eHepalbHBIM MOAPSAYUKOM
POCCHICKOW CTOPOHBI, KOHTPAaKT CTOMMOCThIO 80 Thic. $ Ha pa3pabOTKy TEXHHYECKOM
IIPOEKTHON JOKYMEHTAIMH, MOJHOCTBIO ONMCHIBAIOIIEH CUCTEMY CO BCEMH €€ COCTABHBIMU
4acTsAMH, BUJaMH pabOT U CTaThsIMH PACXO/IOB.

B nexabpe 2000 r. B Mockse npoiuia o0bequHEHHAsi BcTpeua pykooguteneil [Ipoexron
AMEK 1.3, 1.4, 1.5 u 1.5-1. DxcnepThl pacCMOTPEIIH CTaTyC MPOEKTOB, POCCUICKasi CTOPOHA
NPEUIOKIWIA TPU ITOM BBIOpaTh KakoW-THOO OOBEKT Ul JIEMOHCTPAllMM U BHEAPEHMS
texnonoruit AMEK. Bbsuto pemieno, 4ro 3tu npoektsl OyayT peanu3oBanbl Ha OI'YIT «10
CP3» (cm. I'naBy 4). Takum o6pazom, [Ipoekt AMEK 1.5-1 cran gacteio IIIIIT-PAO.

B wumione 20001 r. MO P® 3apepmun paspabotky Texnumdeckoro 3zamanus (T3) Ha
«Pa3memenne cucrembl paauanoHHoro mounutopunra (CPM) ma ®I'VII «10 CP3» (B
nanpHelmem — CPM-TTMKACCO). B T3 0Obutd BKIIFOUEHBI OOOCHOBAaHUE DPATUAITMOHHOTO
MOHUTOpPUHTA, TPeOOBaHUS K CHCTEME, OINMCAHME W CXEMa PACIOJOXKECHHs JIETEKTOPOB,
onucanue odmmx Bonpocos ¢ MMY TPO.

[To 3ampocy HOpPBEKCKOW CTOPOHBI POCCHHCKasi CTOpOHAa mpencTaBmia otder «Paboume
Martepuaisl [Ipoekta AMEK 1.5-1 mo mpenocraBinennto nHGoOpMaIuu B CBSI3U C yCTAaHOBKOH
cucrembl «IIMKACCO» na IlonspauHckom CP3» Ha Bcrpede ['pynnbel TEXHMUECKHX
coeTHUkOB (I'TC) B mrome 2001 r. B VYunreprpune, CHIA. B otuere coxep:kanuce
TEXHUUYECKHUE XapaKTEPUCTUKU CUCTEMBI, KOJIMUYECTBO, TUIIBI U TOUKU PAa3MEILEHUS JaTYUKOB,
a Takxke mpemgaraemeiii OrokeT. Ha ocHoBe 3TOM wmH(MOpMaIMu HOPBEXKCKash CTOpOHA
nojaja 3asgBKy Ha (PMHAHCHPOBAHUE IOJHOMACIUTAOHOW YCTAaHOBKM paJAMALlMOHHOTO
MoHHuTOprHTa Ha 00oux oOBekTax (DPI'YII «10 CP3» u ®I'YII «Atompmor») B pamkax
HopBexxckoro mnpaBUTENbCTBEHHOIO IUIaHA JEHUCTBUM IO SAEpHOM Oe€30MacHOCTH MpuU
YCJIOBUH TIPEIOCTaBIeHUsT (UHAHCUPOBAaHMSI TaKke U co cTopoHbl CIIIA.

Ha cnenyromeii coBmectHol BeTpeue B aBrycte 2001 r. pyKoBOOUTENN MPOEKTOB IOCETHIN
OI'VIT «10 CP3», ocmotpenu Bce anementsl [IIII-PAO u paspaboTtanu moldTanmHblid TIaH
peanuzanuu npoekToB. Iloapsgunku MO PO, MKI[ «Hykmua» u HWMBPAD PAH,
NPEJCTaBUIM TEXHUYECKHE XapaKTEepPUCTHKH M CMEThl PacXO/J0B pPa3MEUICHUS CUCTEMBI
«[IMKACCO» Ha 3aBome. Bo Bpemsi oOCyXaeHUI PYKOBOIUTEIH MPOEKTA ONpPEACITHIN
OKOHYATeJIbHbIE TPEOOBAaHNUS K TEXHUYECKUM XapaKTEPUCTUKAM U PacXodaM.

Ha BcTtpeue pyxoBomuteneir mpoekta B MockBe B Hos0pe 2001 r. poccuiickas CTOpoHa
NPEOCTaBUJIa BBIKOMUPOBKU (TEKCThI 0e3 rpuda «CeKpeTHO») BCeX YTBEpXkAeHHBIX T3,
BKiIro4as T3 Ha cucTeMy paJMallMOHHOTO MOHUTOPHHTa Kak HeorThemiemoi wactu I[IITII-
PAO. Jleneraums paccmotpena u npokoMMmeHTupoBana 3t T3. Ilozgnee Jlupexropar
IIporpammbr  AMEK pemmnn otnoxkuts pasmemenne CPM na ®I'VII «10 CP3» no
3aBepuieHMs peanuzauuu apyrux npoektoB AMEK u komnonenros IIIIII-PAO (1.3, 1.4 u
1.9). Takum o6pa3om, MPONLIO MOYTH 2,5 TOJA MPEXKIE, YeM OBUTH BBHITTOJHEHBI OCTABIINECS
pabotsl o pa3menieHuto CPM Ha o0bekTe. B atoT nepuon [Ipoext AMEK 1.5-1 mpomomkan



3anumarbcs pazmenieHneM CPM «ITMKACCO-AMEK» na ®I'YII «Atom}nor» 1 3aBepiuni
3Ty padoty [1].

5.2 Ilpoexmnas doxymenmayus

ITocne 3aBepwenus crpoutensctsa MMY TPO, xpanunuma PAO n npyrux meponpustuit
AMEK na ®I'VIT «10 CP3» Becnoit 2004 r. [Iupexropat [IporpamMmsl pemnia OpuCcTyIuTh K
pasmemennio CPM Ha 3aBoje.

W3-3a anuTensHOro BpeMeHH, mpomeamero ¢ paspaborku T3 B 2001 r., TexzagaHue
HY’KJIaJ10Ch B IEpecMOTpe W u3MeHeHusx. 15 auBaps 2004 r. moapsayuk aMepuKaHCKON
ctoponbl BHJI u rennoapsinunk poccuiickoit cropoust UBPAD PAH 3akmioumin KOHTpakT
Ha pa3paboOTKy pabo4yero MpOeKTa CTOMMOCTBIO 24 995 $§ («ABTOMAaTH3MpOBaHHAS CHCTEMa
panuanonHoro MoHutopuHra «CPM-IIMKACCO» na ®I'VII «10 CP3» MunobopoHsl
Poccun, Paboumii mpoekt»). UBPAD PAH coBMecTHO co cBommu monpsguukamu 3A0
«CepBuclurepTexnuka» (3AO CUT) u HIITC «bapwep-3», 3aBepmnn PaGouunii nmpoext
CPM-IIMKACCO, u poccuiickasi CTOpOHa Iepefana JOKyMEHTAIlMi0 paboyero mpoeKTa
aMEpUKAHCKOW U HOPBEKCKOM cTopoHaM B ceHTs0pe 2004 r.

Paboumii TIPOEKT COAEPKUT TOAPOOHOE ONMHCAaHWE pa3MEIleHUs B IEJOoM, B T. .
JOKYMEHTALMIO 110 CXEME PacCIONOKEHNs BCEX JATYMKOB, X TEXHUYECKUE XAPAKTEPUCTUKHU
U OINHCaHUE, YEPTEeKU OHIIEKTPOOJOKOB, CXEMbl DIIEKTPONUTAHUS, CMETHI PAcCXOJOB Ha
OCHOBHOE O00OpYIOBaHHWE W TPyA03aTpaTrbl. B COOTBETCTBUM C POCCHUKCKOW HOPMATHBHO-
MpaBOBOM  0a30il  TexHMUYecKas  JOKYMEHTalusi HeoOXxoawma s TMOAMHCAHUS
l'ocymapcTBeHHOW NPUEMOYHON KOMHUCCHEW aKTa MPUEMKH CHCTEMbl U BBEICHUS €€ B
ITAaTHYIO SKCILTyaTalHIo.

5.3 Konmpaxm na pazmewenue

PykxoBoauTenn nmpoekTa ¥ TEXHHYECKUE IKCIIEPTHI PACCMOTPEIH U 00CY NI TOKYMEHTAIINIO
pabouero mpoekTa Ha BcTpeue B MockBe 29-30 centsiops 2004 r. Ha ocHoBe 00CyXneHH 1
nuceMeHHONW nokymeHTauuu ©@OU u UBPAD PAH nposenu neperoBopsl 1o 3aKIOYEHUIO
KoHTpakTa. 21 okTsa0pst 2004 r. OHM 3aKIIOYMIM KOHTPAKT Ha 3aKyNKy OOOpyJOBaHHSA H
MaTepUaJoB TECTUPOBAHUE, HANAAKy, pa3sMEIIeHHEe U ONBITHYI0 JKCIUIyaTalHIo
ABTOMATU3MPOBAHHON CHCTEMBI paauanmoHHOro MoHuTopuHra Ha PI'VII «10 CP3» r.
[Monspuerii. O0mas cronMocTh KOHTpakTa coctaBuia 304 100 §.

KoHnTpakT Ha pasmelieHne BKIOYAT 3aKylKy oOOpyZOBaHMS M MaTEpUajoB TECTUPOBAHUE,
HalaJIKy, pa3MelleHue M ONBITHYI0 OHKCIUTyaTaldil0 aBTOMATU3HPOBAHHOW CHUCTEMBI
paaraloHHOTO0 MOHUTOpWHTA. KOHTpakT Takke Kacajics pa3paOOTKU JOKYMEHTAIlUU IJis
nojib30BaTeieid M oOydeHHe IepcoHaja pabdoTe C CHUCTEMOH, 3-MECSAYHYIO OIBITHYIO
skcmutyatanuioo. Kpome Toro, mo koHTpakTy JmieH3us moibs3oBarenss «I[ITMKACCO»
nepeaaBaigach KoHeuHOMY moJib3oBatento — OI'VIIT «10 CP3». ®DU npuobpen TUIEH3UIO
nonp3oBatenss «I[IMKACCO» croumocteio 18330 § y MHMHcTuTyTa 5SHEpreTMYecKux
texHonoruii, UDE, u 6e3Bo3mesnno nepenan ee UBPAD PAH c tem, uto6st UBPAD PAH
nepeaan ee koneunomy noibs3zoBarento, OI'VIT «10 CP3».
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5.4 Coéopka u nabopamopnoe mecmupoganue cucmembl MOHUMOPUH2A

Cpa3y mnocne noanucaHus KOHTpakTra Ha mnosiHoe pasmelieHue MBPAD PAH 3axmounn
KOHTPAKTHI CO CIEIYIOIIMMHU CyONOAps TIMKaAMU:

e ¢ HIII «/lo3a» Ha JaTYMKU MOIIHOCTU J03bl, COEIUHUTENIbHBIE OJIOKH, OJIOKH
00paboTKM W Tepenayn TaHHBIX, CEPTU(PHUKATHI Ha W3MEPEHHUS W INEePBOHAYAIBHYIO
KaJIMOPOBKY U3MEPUTEIbHBIX KaHAJIOB;

e ¢ PIIC «Acnekr» Ha CHEKTpOMETPBI AJIs1 U3MEPEHUI B BOJHOU CpeE;

e ¢ HIIO «Taiipyn» Ha METEOCTAHIIHIO;

e ¢ OAO «Anbraup» Ha pa3pabOTKy UCHOTHUTEIBHON JOKYMEHTALUH.

Ha nawanpHOM oTame BeimonHeHHs KoHTpakta WMBPAD PAH 3akazan HeoOxommmoe
o0opyI0BaHHE M Hayaj CTPOUTEIbHBIC PaOOTHI U MPOKIAIKY KaOemsi Ha O0BEKTe I BCEX
JTUHUN KOMMYHHKAIMH JaT4ukoB. PaboTsl Beimonusumn crnenuanuctel GIYIT «10 CP3» u
«Texnollentp CepBuc». B nexabpe 2004 r. ykimaaka BceX KOMMYHHKAIIMOHHBIX JIMHUN
(xaberneit) OblIa 3aKOHYEHA - BCETO Yepe3 JIBa MecsIla Mocje Havajga paboT 1Mo KOHTPAKTY, a
camMo€ TJIaBHOE — JI0 YXYJALIEHUS TMOTOAHBIX YCIOBUH. DTOT 3a/e] MO3BOJHI MPOBOJIUTH
pa3MelieHue ¢ onepexeHneM rpaduka.

NUBPAD PAH mnpousBen cOOpKy BceX KOMIIOHEHTOB JJIsi MHTETPALlUM TECTHUPOBAHUS B
Mockse. OmgHOBpeMEHHO IIIa pa3paboTKa MpOrpaMMHOro obOecrieueHus. JlaHHBINH dTamn
Brimrovan Hanaaky 110 «ITMKACCO» ans ucnonszoBanus Ha GI'VII «10 CP3» u co3zganue
uHTepdeiica monp3oBatens. beulo mpoBeneHo 1aboparopHoe TecTHpoBaHue aatyukos U I10.
Texundyeckue okcneptet WBPAD  PAH  npomemoHcTpupoBami — 0o0OpyJOBaHUE |
pa3paboTaHHYIO MPOTPAMMYy B PEKHUME OH-JIalfH aMEPHUKAHCKOW M HOPBEKCKOW CTOPOHAM Ha
BCcTpeue pykoBoautenei mpoekra B Mockse 30 maprta — 1 anpenst 2005 . (em. doto 5). ITo
3aBEpILECHUIO TECTHPOBAaHUS, KaTUOPOBKHM Bcex AerekropoB W uHTerpaumuu MBPAD PAH
obecrieunst mepeBo3Ky obopymoBanus B T. [lomspuerii Ha PI'YIT «10 CP3».

B nepuon ¢ anpens no utons 2005 r. UBPAS PAH co cBoMu noapsaaukaMu pa3sMecTHIl Ha
tepputopun OI'VII «10 CP3» Bce natumku, komnerorepsl M [IO M moaroroBus BCrO
aBTOMATHU3MPOBAHHYIO CUCTEMY paJUallMOHHOTO KOHTPOJISI K BBOJAY B 3KcIulyaTanuio. Ha
BcTpeue pykoBoautenend mnpoekta 14-15 wurons 2005 r. B Ilomspuom u MypmaHcke
PYKOBOJIUTENN U TeXHUUYeckHe 3kcnepTsl ocmoTpenu cuctemy. GI'VIT «10 CP3» obecneunn
JEMOHCTPAIMIO CHUCTEMBI B paboueM peXKuMe M TOCEIIEHHE BCEX TOYEK pPa3MELICHHS
naTyukoB. OAHOBPEMEHHO OOBEKT MOCETUJIM MPEACTABUTEINM MECTHOM aJMHUHUCTPALUH,
rOpoJACKUX Biacted u mpodcorosa (cm. Doto 5 m 6). Ilocemenue ObUIO 03BYUEHO
teneBuaeHreM u paauo r. [onspueiit. PI'YII «10 CP3» oprannzosan npecc-KoH(EpEeHLHIO.
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B

®oro 5. lenerauuu CIIIA, Hopeeruu u Poccun, a Takxke npeacTaBUTENU TOPOACKON
anmunauctpanuu nepen [IITT-PAO 14 uronsa 2005 r.

Doto 6. lemonctpanus npencrasutensam CILIA n Hopeerun narurika ypoBHS paadaiiiu
BOJHOM Cpe/ibl, YCTAHOBJICHHOTO At MOHUTOpUHTa cOpocoB Bobl u3 [IIITI-PAO, 14 urons
2005 r.

Cotpynuauxu OI'YIT «10 CP3» npommu o0ydeHue SKCILTyaTaii | MoAepKaHus B pabodemM
cocrostHuM anmnapatHod yactu u IO cucremer «ITMKACCO», xoropoe nmposenu MBPAD
PAH, «Texnollentp Cepsucy» u HIIII «Jlo3a». OGyuenue npoBoaunock B UIBPAD PAH B
Mockse u Ha @I'VII «10 CP3».
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VYcraHoBKa U JEMOHCTpALMSI CUCTEMBI B TOJTHOM BHUJE PYKOBOJMUTENSIM M TEXHHUUYECKUM
JKCTepTaM TPOEKTa O3HAMEHOBAJIM 3aBEPIICHUE PaA3MEIICHHs] W  OKOHYATEIHHOTO
tectupoBanus [0, kaXxaoro W3 HM3MEPUTENIBHBIX KaHAJIOB M CHUCTEMbl B Iieiaom. Jlis
TECTUPOBAHUS CHCTEMbl MOHUTOPHHIA HCIIOJIb30BAIMCh HMCTOYHUKU pagualuu. 3amyck
CUCTEMBI M 3-MeCsiUHas ONbITHAS 3KCIUTyaTalus Hadyanuch 15 uronsa 2005 r.

5.5 Texnuueckoe onucanue yCmaHo81eHHOU CUCMEMbl

ABTOMaTH3UpOBaHHas cucTteMa paguanuonHoro wmonutopuHra (CPM-IIMKACCO),
pasmenienHass Ha DI'YII «10 CP3», obecneunBaeT OUCTAHIIMOHHBI AaBTOHOMHBIA H
HETPEPBIBHBIA  PAAUAIIMOHHBIA MOHUTOPUHI C TMPEACTABICHUEM JAaHHBIX B PEXUME
pEalbHOTO BPEMEHH M BO3MOXHOCTBIO CpPAaBHEHHS CO MPOLUIBIMU  IOKa3aTEIsIMH.
OnpeneneHbl TpaHUIBl YPOBHEH NPEeAyNpeKACHUS. 3BYKOBbIE M BHU3YyaJIbHbIE CHUTHAJIBI
nonatorca omnepatopam B OtThen paavallMOHHONW O€30MacHOCTH U PYKOBOJCTBY 3aBoja B

3MaHuu aaiMUHUCTpau. Cxema pactoioKeHUs JaTYNKOB U OOBEKTOB IMpeicTaBlieHa Ha Puc.
1.

Concentrator

[ ]
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Puc 1. Cxema pacrnonoxxeHus 1aTuukoB U cetu kommyHukaruit CPM-ITMKACCO.
Cucrema COCTOUT U3 CIAEAYIOIUX OCHOBHBIX KOMIIOHEHTOB:
- 11 ramma-naTumkoB (razopa3psaHbix cueTuyukoB) mpousBoictBa HIIIT «/loza»

(BAMI-100-07). Jlatunku umeroT nuama3zoH u3mepeHuid ot 0.1 u3s/g - 10 3B/4 u
3aperucTpupoBaHHbld  uHTepBasn sHepruii  0.05 — 3.0 MeV. J[laTtuuku
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CHPOCKTUPOBAHBI Ui PAaOOTBI B YCIOBHAX ApPKTUKM M OOJBIIOTO JUara3oHa
temreparypsl (-40 10 +55 °C). OHu pa3MeIeHbI 10 CIEAYIOMMM IPyIIaMm:

0 4 parymka Ha mpuyanax (1.1 — 1.4) T. e. HA OTKPHITOW TUIOMIATKE ISt
xpaHenus: TPO, 31aHuM LieHTpa paJualliOHHON 0€301MacHOCTH U Ha Ipuyaax,
rae npumBaptoBanbl AILI, oxuparomue yTuam3anuy.

O 1 npatumk y mpuuana, rae npousBoautcs Bbirpy3ka OAT u3 nmomnonoxk u
neperpyska ero B 6ouku s iepeBo3ku Ha OI'YIT «Atombaor» (2.1).

O 3 jaryMka y IUIaByYHX CYXUX JIOKOB, Iie YTWIM3HUpYyroTcs moaioaku (3.1 —
3.3)

0 1 marumk Ha mpoxoaHoi u BeIxoae ¢ GI'YII «10 CP3y». On ciyx)uT 6a30B0oit
TOYKOHM OTCYeTa M, KpPOME TOro, MOJACT CHUTHAI TPEBOTM B Clydae
HECaHKLIIMOHUPOBAHHOW IIONBITKM BBIBE3TH C NPEANPUATHS PATUOAKTUBHBIC
Marepuaisl (4.1).

O 2 paruuka Ha [IIII1-PAO (5.1, 5.2). DT naT4vku BeAyT pail03KOIOTUYECKUI
MOHUTOPHHI 3a IMpeleaMd 3[JaHus M pa3MeIleHbl 10 O0eHM CTOpOHaM
orpanpl. M3mepenus yposHsa panmanuu BHyTpu MMYVY TPO nposogsrcs B
pamkax apyrux npoektos AMEK.

5 myHKTOB 00paboTku U nepenayn nanueix npousBozacTBa HIII «/lo3za» (BOII-1M),
10 OJHOMY JUISl KaXJOW TPYMIbI NaTYUKOB. [IYHKTBI SIBISIOTCS BBIYUCIUTCIBLHBIMHU
MOAYJIsIMM Ha OCHOBC MHUKPOKOMIIBIOTCPOB, CIPOCKTUPOBAHHBIMU [JIsI IIPUCMaA
CHUTHAJIOB, BI)Ipa6OTKe U XpaHCHHUU B TCUCHUC HECKOJIbKHUX I[Heﬁ ApPXWBOB JaHHBIX U
nepeaayd B KOMIBIOTEPHYIO CETh.

1 mepeHoCcHO# OJIOK AaTYMKOB, ramMmMma-aatduk npousBoactea HIIIT «/lo3a» (BAMI -
200-USB). DOror patumk TakoW xe, kak u BJMI-100, HO cHaOXeH TaKke
BCTPOCHHBIM TporieccopoM u uHTEepdeiicom USB mis mpsMoro moakitoueHus K
NEPEHOCHOMY KOMITBIOTEDY .

1 ycranoBka aisi m3MepeHHd OOBEMHON AaKTHBHOCTH DPAJMOAKTHUBHBIX a’p030JieH
npousBoacTBa HIIIT «o3a» (YIA-1AB) pasmemiena st MOHUTOpUHTA anbda- U
Oera-aspo3osieil Ha BBIXOAE M3 BEHTWIALMOHHOW TpyOsl Ha MMY TPO (5.3).
Hatuuk Ob11 ycTaHoBleH B xone peanuzanun [Ipoekta AMEK 1.3, npu peanuzauun
IIpoekra 1.5-1 HeoOxoammoe oOoOpynoBaHHE IIsi OOpPaOOTKM W Tiepenadyd JTaHHBIX
osu10 noaxiroueHo k CPM-ITMKACCO.

1 panuomeTp-cIEKTPOMETP ISl KOHTPOJIS )KUIKUX cpel mpousBoactsa HITL]
«Acnext» (PCKB-1) (CUMHTHIIALMOHHBIN CIEKTPOMETP HA OCHOBE HOJUCTOIO
HaTpHsl) yCTAHOBJIEH JIsi MOHUTOPUHIAa FTaMMa-aKTUBHOCTH PaJIMOHYKIIUIOB B
copocax Box ¢ MMY TPO (5.4). UyscrButensHocTs 0.5 B/n o Cs.

1 mereoponoruueckas cranmus (MK-15, npousBogutens HIIO «Taidyn») - mus
U3MEpPEHUs] TEMIEPATyphl, BIaKHOCTH, CUJIbl U HANpaBJICHUs BETpa, aTMOCPEPHOTO

JaBJICHUA,

Komnerotepsl: 1 cepBep, 3 pabouux craHIUHM, 3 KOMIbIOTEpa-KOHIEHTpaTopa, 4
CETEBBIX KOHIICHTpaTOpa u 6 mpeodpa3oBaTeseii Cpeibl.
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'ocynapcTBeHHBI peecTp U3MEpUTENbHBIX MpubopoB P®  ceprudwumnmponan Bce
obopynoBanue. Cxema CPM-ITMKACCO na ®I'YII «10 CP3» npencrasiena Ha Puc. 2.
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Pic 2. Cxema CPM-TIMKACCO na ®I'YIT «10 CP3» o

BDMG-100

Cucrema, ycranosienHas Ha OI'VII «10 CP3», npetepnena yaydleHuss 1 MOJEPHU3ALUIO
no cpaBHeHuio ¢ cucreMoi Ha DPI'VII «Atombnor». OCHOBHas pa3HHIA 3aKIIOYAETCS B
BbIOOpE HOBBIX JETEKTOPOB JUIsl U3MEPEHHUH raMMa-u3IydeHus B aTMocepe U CIEKTpOMETpa
JUIs BOAHOM cpefpl, OONajaroIiero 3Ha4MTelIbHO O0O0Jiee BBICOKON YyBCTBUTEIBHOCTBIO.
Kpome Toro, MmectHast KoMIbIoTepHast ceTh 0azupyetcs Ha nporokoiaax UDP u TCP/IP.

[Iporpammuctam mpunuiock pazpadorats HoBoe [10 Ha mpomeyTOUYHOM ypOBHE IJIsi cOopa
TaHHBIX, XPaHEHUH, MPEABAPUTEIHHOTO aHANM3a U Tepeadyn JaHHBIX MPOBaIepy NaHHBIX
nporpamMmmHoro obecrneuenusi «[IMKACCO-AMEK». Hoswiii momyne I1O Ha3biBaeTcs
«IIporpamma nientpanibroro koHTposs» (1K), on 3amenun [10, pazpadorannoe mist OI'YII
«Atompmor». TIIIK Ttakxke oOecrneunBaeT OOMMH KOHTPOJIb CHUCTEMBI, BKIIIOYAst
KOH(UTYpaIUIoO U YCTAaHOBKY MapaMeTPOB M aBapUNHBIX YPOBHEMH, MporpaMMa yCTaHOBJICHA
Ha pabounx crannusax smecte ¢ [10 «[TMKACCO».

[Tporpammuctel UBPAD PAH anantuposanu 110 «[ITMKACCO» k UCTI0JIB30BAHUIO HA
OI'VII «10 CP3» u pazpabotanu unTepeiic ¢ yueToM TpeOOBaHHI KOHEUHOTO
nojnb3oBarenst. Ha puc. 3 nzobpaxen uarepdeiic 0cCHOBHOTO noJib3oBaTens. Oneparop
MOJKET CJIEUTH 32 OTJEJIbHBIM IaTYMKOM WJIU LIEJION rPpyNION, X MOKa3aHUAMHU U
CpaBHMBAThH C ApXMBHBIMU JaHHBIMH. Ha puc. 4 1 5 moka3aHbl IPUMEPHI HTOTO.
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fMnTepdeiic Oneparopa =18 x
Bbxod Py<Has yCTaHOBKa Tpesora  AaTHukn  BPEMEHHDIE NOCNEAOBSTENBHOCTH  MMepexoa  Cnpaska

S 4w |8 E| 24 aer 2005 09.56:32
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Puc. 3. OcHoBHOE pabouee okHO ornepaTopa CPM-TITMKACCO
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Puc. 4. [Ipumep BpeMeHHON TUHAMUKH TaTYNKOB raMMa-U3JTy4€HHUs BO3JIC IJIABYYUX JIOKOB
(matymku Ne 3.1, 3.2 u 3.3) u Bozne [IIIII-PAO (matuuku Ne 5.1 u 5.2).
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Puc. 5. 3mepenus cnekrpa ramma-n3nyuenus cnekrpomerpom PCKB-1 Bo Bpems
KaTHOPOBKH ¢ ucrons3oBanueM ' Cs u *Co.

Bce wu3MepuTenbHBIE NMaHHBIC COXPAHSIOTCS B IEHTPAJIM30BaHHOW 0a3e JaHHBIX U
MCIOJIB3YIOTCA JUIS TOATOTOBKH OTYETOB JIJISl HA/I30PHBIX OPTaHOB.
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5.6 Onvimnas sxcnyamayus

15 urons 2005 r. cuctema OblIa TOMYIIEHA K OMBITHOM SKCIUTyaTallMK — Ha 3 MecsIa paHbIIe
KOHTPAKTHOTO TpaduKa BBITIOIHEHUS paboT. L{enbio OmbITHO# SKCIUTyaTauy B TeYCHHE 6
MecsIIeB OblIa MPOBEPKA U OTIIAIKa CHCTEMBI JIJIsl 0OecriedeHus: 3P PEKTUBHOMN U HAICKHOM
paboTsl. [1pu 3TOM 0c060€ BHUMAaHUE yIESUIOCH CIICAYIOIIEeMY:

e BEbISIBIICHUIO B yCTPAHEHUIO BO3MOKHBIX HEIOCTATKOB,

e OrmpenencHUI0 BO3MOXXHOCTEH MOJEpPHHM3AIMM  XapPaKTEPUCTUK CHCTEMBI H €€

VITy4IICHUIO;
e BEHINONHEHUIO TOJITOCPOYHBIX HCIIBITAHUI,
e [IpomomkeHHIO MPAKTHYECKOTO 00YUEHHS ITEpCOHala paboTe ¢ CHCTEMOH.

Bo Bpemst onbITHO# SKCIUTyaTanuy Obljia BBITIONHEHA clieyrolas padoTa:

e HempepbiBHOE (PYHKIMOHUPOBAHHWE BCEX KAHAJIOB CHUCTEMBI (KpoMe HHOTrJa
noakatoyaeMoit yctaHoBku YJIA-1Ab nmns u3Mmepenunii 00bEMHOW aKTUBHOCTH
pannoaKkTUBHBIX aspososeit Ha MMY TPO);

e Pa3 B nBe Henenu - BO3BPAILEHUE CUCTEMBbI B pabOUMil PEXHUM IOCIE OTKIIIOUEHUS
NUTaHus (PETUCTPUPYETCS B pabodeM KypHaie);

e (CoxpaHEHUE JaHHBIX MOHUTOPHHIA 3 pa3a B HENEIIO;

e Bencs KypHal ONBITHON 3KCIUTYaTalMH, T YKa3bIBAUCH:

. Kaxnp1ii Buj paboT 1 ero xapakTepUCTHKH;
. Kaxxnas nenonanka uiam omuoka.

BHocunmmch npeiokeHus 1o yiay4IleHHIo U OTia ke nHTepdeiica cucreMsl. bplsio BHECEHO
HECKOJIbKO Moau¢ukaruii B mpuknagaaoe [10. bein ucnpasieH psix ommoox.

Bo Bpemsi ONBITHOH SKcIUTyaTallud COTPYIHUKH CIYXKOBI paguallMOHHON 0e30macHOCTH
BKJIIOYHMJIM CUTHAJ TPEBOTH, UCHOJB3Ysl KaIMOPOBOYHBIA MCTOYHHMK panuaiuu. OnepaTtopsl
JOJIOKWIH 00 yIeOHOH TpeBOTe U OTPearupoBAM Ha HETO B COOTBETCTBUH C YTBEPKIACHHON
MPOLETYPON TIEMUCTBUI B aBAPUMHBIX CUTYALUSX.

Ha HexoTOpbIX 1aTuMKax OIepaTOphbl 3aMETUIIN MOBBIIIEHHBIN YPOBEHb paanuanuu. B kaxaom
Cllydae d3TO MOTJIO OBITh BBI3BAHO HOPMAJIBHBIMH pAaOOYMMHU ONEpAIMsIMH, HaIpUMED,
nepeBo3koil koHTerHepa ¢ TPO wa IITIII-PAO nns mepepa®OTKH WM yBETMYMBIIHMCS
YHCIIOM KOHTEHHEPOB ¢ epepadoTaHHBIMU 0TX01aMU, XpaHsaimumucs Ha [ITITT-PAO.

TpexmecsiuHas onbITHAsA dKCIUTyaTanus 3akoHunaachk 15 centsops 2005 r., B COOTBETCTBUU C
rpapukoM. B Hacrosimee BpeMs cHUCTEMa SKCIUIyaTUPyeTcs B COOTBETCTBHM C €€
XapaKTepUCTUKAMH.

5.7 I'ocyoapcmeennas npuemounas KOMUCCust

NBPAD PAH moaroToBui BCIo HEOOXOIUMYIO TOKYMEHTAIIHUIO IS MPUEMKH OKOHYATEIIbHON
CHCTEMBbI paJIallMOHHOTO MOHUTOPHHTA. Bece Moaudukaiyy, BHIIOIHEHHBIE B X0/1¢ padoT 1o
pasMmeleHuio, Obu oToOpaxeHsl B OKOHYATETHLHOM pabodeM IMpOEeKTe, 3aBEPIICHHOM B
certsioOpe 2005 r., mocne BBHINOJHEHUS BCEX BUAOB PAa0OT MO Pa3MEMICHHWIO U OMBITHON
IKCIITyaTaluH.
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l'ocynapcTBeHHass TNpHEMOYHAsh KOMHCCHs Oblla Ha3HaYeHa COBMECTHBIM IPHKAa30M
MunuctepctBa 000opoHsl Poccuiickoit ®enepaunu. Komuccus npuexana B Ilomsipubiii 1
HOs10pst 2005 T. 11t MpUeMKH «/[MCTaHIIMOHHOW CHCTEMBI PaJMAIIMOHHOTO MOHUTOPUHTA Ha
OI'VII «10 CP3» u mycka ee B 3kciuryaTanuio. [Ipencenarenem koMmuccuu ObIIT POCCUMCKUN
pykoBogutens IIpoekra AMEK 1.5-1 kanuran 1-ro panra Bukrop bypcyk. B cocras
KOMMCCHUM BXOJWJIM MPEICTABUTENN CIEAYIOMMX OPraHOB U OpraHU3aLMIA:

- MuHnucrepcTBO 000pOHBI, TOCYIAPCTBEHHBIN 3aKa3UHK:
0 [I'nmaBHOe TexHHMueckoe ynpasieHue, BM® P® (npencenarens);
O VYmpasienue skonoruueckon o6esonacuoctu, BC PO (3amecturens
TpeaceaaTens);
0 CesepHblil (pioT;
0 Cnyx0a pangualiMoHHON 1 XuMudeckoit 6ezonacuoctu CeBepHoro (iora;
0 denepanbHBIA HAA30D TI0 SIASPHON U PATHANIMOHHON OE30TTaCHOCTH;
- IlpeacraButenr MUHHCTEPCTBA MO JeIaM TPaXTAHCKONH 00OPOHBI, YpE3BbIYAHHBIM
CUTYallUsAM U JIUKBUAAIMU MOCIEACTBUI CTUXUIHBIX OeAcTBHi B T. [TomsipHBIif;
- @OI'VII «10 CP3» (oneparop);
- UBPAD PAH, (reHepaibHblil TOAPSAIUNK);
- HIIIT «lo3a» (cyOomnoapsaunk);
- «Texnollentp CepBuc» (CyonoapsauuK).

1 Hos0ps 2005 1. 'ocynapcTBeHHAs! MpUEMOYHAsE KOMHUCCHS TIOANUCaNa «AKT TPUEMKH
CucreMbl B 9KCILTyaTalnioy, 10 KOTOPOMY aBTOMAaTH3UpPOBaHHAs CUCTEMa PaIuallMOHHOTO
MOHHUTOpPHHTA ObUTa OUIMANILHO MyIeHa B dKcIITyaranuio. [lo3aHee akT mpuemMku Obut
YTBEPXKJIEH 3aMECTUTENIEM MUHUCTPA 000pOHBI PD.

5.8 3asepwenue u 3axkpvimue konmpaxkma

ABTOMaTH3UpPOBaHHAs CHCTEMa PaJMAllMIOHHOIO MOHUTOPHHIA OblIa OQUIMAIBHO NepetaHa
OI'VIT «10 CP3» npukazom ["'ockomuTeTa 1o ynpasjaeHHUIO TOCY1apCTBEHHBIM HMYIIECTBOM,
KoTOpbIil obecneunBaeT ocBoboxaeHue OI'YII «10 CP3» oT ymiaTsl HaJIOrOB Ha MPHUHATOE
obopynoBanne. UBPAD PAH coOpan u moAroToBHI BCE HEOOXOAMMBIE JTOKYMEHTBI, B T. 4.
3akimoueHue ['ocyapcTBEHHON NMPUEMOYHOW KOMHCCHUH, U mepeaan uXx B ['OCKOMUTET Mo
YIPAaBIEHUIO T'OCYJapCTBEHHBIM HMYIIECTBOM, 3aKOHUMUB TEM CaMbIM BBINOJIHEHHE CBOMX
00513aTEeNBLCTB 110 KOHTPAKTy Ha pa3MELICHHUE.

[Tocnenusst BcTpeua pykoBoauTeneil mpoekra npouvia 15 maprta 2006 r. B xome BcTpeuun
cucTtema Oblia MPOJAEMOHCTPUPOBAHA PYKOBOJUTEINSAM U TEXHUYECKUM SKCIIEpTaM MPOEKTa.

B urone 2006 r. UBPAD PAH u ®®U noanucanu akT npuemMku, 3a)UKCUPOBAB YCIICIIHOE
3aBEPIICHHE BCEX HEOOXOAMMBIX ATAIOB IO Pa3MEMIEHUIO M MyCKy B 3KcIuTyaramnuio CPM-
[MNKACCO na ®I'VII «10 CP3» .

6. YCTAHOBKA MOHHUTOPA HA BBIE3JIE C 3ABOJIA

Kpome 14 Touek 3K0JI0rH4eCKOr0 MOHUTOPUHTA ObLIT YCTAHOBJICH MOHUTOP /ISl HAOIIOACHUS

3a JICTKOBBIMHU M T'PY30BbBIMU aBTOMOOMJIAMH Ha BBIC3JIC C 3aBOJia C INECJIIBKO HCAOIMYIICHUSA
CJ'Iy‘IEIﬁHOFO WM HAMCPCHHOI'O BbIBO3a PAAHOAKTHUBHBIX MATCPHUAIIOB. OTta cucteMa Obliia
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noakatoueHa K ocHOBHOM cucteme MoHuTOpuHTra «I[IMKACCO». CoTpynHuku 3aBoja
nponud OoOyYeHHWe YNpaBICHUS CHCTEMOH W pearupoBaHUs HA CHTHAIBI TPEBOTH,
MoJlaBaeMble JETEKTOPOM. MOHUTOP OBbLI yCTaHOBJIEH HAa POBHOM YYacTKE JOPOTH BO3JIE
rIIaBHOM mpoxoaHoi 3aBoaa (Puc. 7).
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®oto 7. O6muii Bua MoauTOpa Bo3ie mpoxoaHoi GI'YIT «10 CP3y»

Cucrema «SIHTapb» ycTaHOBJIEHA B COOTBETCTBHH CO CXEMOM, NMpeAcTaBiIeHHOM Ha Puc. 6.
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Puc. 6. Cxema pazmewenus monumopos na @I'VII «10 CP3»
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MoOHUTOp CBsI3aH CO 37AaHHUEM MPOXOJHOU ¢ MOMOIIbI0 HHPpOopMannonHoi auaun (RS-485).
NudopmannonHas JUHHS TOJKIIOYEHA K JIOKAJBLHOW JIMHUM DTEPHET C IMOMOIbI0 RS-
485/amantepa DTepHET Ha MPOXOAHOW. MEXIy MPOXOAHOM M 3MaHHEM AIMUHHUCTpAIUU
3aBojJia OB MPOJIOKEH OMTOBOJIOKOHHBIA Kabenb, KOTOPBIM MOJAKIIOYEH K JIOKAIbHON CeTH
cucteMbl «I[TMKACCO».

Cepsep «SIHTapb» yCTaHOBIIEH B 3/1aHUM aJMUHHMCTPALMU 3aBOJA U IMOJKIIOYEH K CEpBEpy
«(IIMKACCO-AMEK» ¢ mnomompto cetu OIrtepHer. Paboudas craHuus (KOMIIBIOTEp
IIPOMBIIIJIEHHOI'O HCIIOJIb30BAHMSA) HA MPOXOJHOM TaKkKe MOAKIIOUEH K ceTH. PesynpTaTsl
U3MEpEeHUil cUcTeMbl «SIHTapb» BBIBOASATCS HA MOHMTOpP 3TOro KoMmiblorepa. CrenuanbHoe
I1O no3BossieT cuuThIBaTh JaHHbIC B 0a3e JAaHHBIX cepBepa «SIHTapb» W IepechbulaTh UX
nposaiepy naHHbIx cucteMsl «I IMKACCO-AMEKY. Tekymune pe3ynbTaTel NOSBISAIOTCS Ha
skpane «[ITMKACCO-AMEK)» Bmecte ¢ nanHbiMH Beex AaTdyukoB «[ITMKACCO».

6.1. Boinonnenue npoekma

OnbITHAsE SKCIUTyaTanus paauandoHHoro moHutopa «Axtape-2JI» u CPM-ITMKACCO
MPOBOAMIACE B COOTBETCTBUU ¢ «[IporpaMMoil OMBITHON SKCIUTyaTalllm», YTBEP>KIACHHON
nupexkropoM PI'VIT «10 CP3» A. Koasnepom u nupextopom UBPAS PAH JI. bonboBsiM.

[enbio OMBITHOM KCIUTyaTallMK ObljIa MPOBEPKA U OTJIaJIKa CUCTEMBI JJIsi 00eCTIeUeHUS
s dhexkTuBHON U HaiexKHOU paboTHI. [Ipu 3TOM 0c060€ BHUMAaHUE YIESIIOCH CIEAYIONIEMY:
e BbIIBIICHUIO B yCTPAHEHUIO BO3MOKHBIX HEIOCTATKOB,
e OmnpeneneHUIo BO3MOXXKHOCTEH MOJAECPHHU3AIMHU  XAPAKTEPUCTHK CHUCTEMBI U
YIIy4IICHUIO;
e [IpomomkeHunto NpakTUYECKOro o0yueHus nepcoHana paboTe ¢ CUCTEMOM.

Bo Bpems onbITHOM 3KCIUTyaTaly ObLIa BBITMOJIHEHA Cieyrolas padboTa:
e HenpepbiBHOE (YyHKIIMOHUPOBAHUE CUCTEMBI;
e (CoxpaHEHUE JaHHBIX MOHUTOPHHIA 3 pa3a B HENEIIO;
e Becs KypHas ONbITHON SKCIUTyaTalllu;
e B npuknagnom 1O Obumn chenaHbl HEKOTOpbIE M3MEHEHUs. Bbul McmpaBieH psif
OLIMOOK.

OcHoBHOE paboyee OKHO ollepaTopa Ha MPOXOAHOM Mmoka3aHo Ha Puc. 7.
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Puc. 7. Ocnosnoe okno ¢ npeocmasnenuem mexywux OaHHvIX

6.2. Paouayuonnas obcmanosrka na npoxooHolti 3a600a

Pabouee okHO ¢ rpauueckuM IMpeiCTaBIEHUEM BCEX aBaPUMHBIX CUTHAJIOB MPEICTABICHO
Ha puc. 8. [Ipumep aBapuifHOro curnana Ha pabodell CTaHLIMHU, HAXOJSAIIEHCS Ha TPOXOIHOM,
nokasaH Ha puc. 9. IIpumep aBapuitnoro curnana Ha aucmiee CPM-IIMKACCO noka3aH Ha
puc. 10. B xome ombITHON SKCIUTyaTalluyl CUCTEMBI «SIHTaph» Ha MPOXOJHOW 3aBoAa OBLTH
OoOHapyXeHbl M NPEAOTBPALICHbl HECKOJIBKO IIOMBITOK MPOBO3a PATUOAKTUBHOIO
MeTajuiosniomMa. Bo Bcex ciywasx oOHapyXeHHs 3arps3HEHHbIX TI'PY30BHKOB OHHU ObUIM
OTIpPABICHBl Ha CHEIHAJIbHYIO MApKOBKY, TIJ€ HX OCMOTPEIH COTPYIHUKH CIIY>KOBI
panuanroHHON 0€301MacHOCTH Ha MPEeJIMET WCTOYHHKOB paJHalid. 3aTeM Ipy3 ¢ HHUX OBLI
ynaneH. Bce cimydan aBapuitHOW 0OCTaHOBKHM OBLIM 3aperMCTPUPOBAHBI B COOTBETCTBUU C
IIPUHSTHIMU IPOLIEAYPAMH.
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Puc. 10. Haenaonoe uzobpasicenue asaputinozo caydasn Ha sxparne CPM-ITHKACCO

B cooTBeTcTBHM C pe3yibTaTaMH METPOJOTHYECKOW aTTECTAllMU CHUCTEMBI «SIHTapb» ObUIH
BBIJITaHBI COOTBETCTBYIOIIME TOKyMEHTHI. «Metonbl u3mepenuit» st CPM-TTMKACCO
ObUTH JTOTIOJHEHBI MPOLIEAypaMy MPOBEIEHUS W3MEpPEHUN Mg paArallMOHHOTO MOHHUTOpA.
beutn pa3zpaboTaHbl Bce HEOOXOUMBIC JOKYMEHTHI JUISl CIaYdl paJualliOHHOTO MOHUTOpA B
SKCIUTyaTaluuio. ['OCyJapCTBEHHOM NPHUEMOYHOM KOMHCCUEH pPaJuallMOHHBIA MOHHUTOP
«SuTape-2JI» Obu1 opunmansHo npuHAT K dkcruryatanuu Ha OIYIT «10 CP3» B okTsa6pe
2006 T.

7. BBI3OBbI I1PU PEAJIN3ALIUU TPOEKTA

Korma B deBpane 1999 1. mpoekr AMEK 1.5-1 ©Obur ytBepxkaeH JlupekroparTom,
TJIAHUPOBAJIOCH 3aBEpIIUTH ero B aekadbpe 2000 r. 3ageprkka mouty B 4 roja Oblja BhI3BaHa
HECKOJIbKUMU (paKTOpaMHU.

MO P® ompenenuno o0bekThl i pazmenierns « [ IMKACCO-AMEK» Tonbpko B ceHTAOpe
2000 r. (OI'VIT «10 OI'VIT «10 CP3»») u mapte 2001 1. (PI'YIT «ATombmor»). Ita
3aJlep’KKa YaCTUYHO MPOM30IILIA U3-3a MPOLIECCOB, IPOMCXOAMUBILNX 3a MPEAeIIaMU
IIporpammer AMEK. MO P® He npuHMMaIo penieHus 10 3aBepLIEHUs Mpoliecca nepeiadun
HEKOTOpHIX 006ekToB BM® or MO P® B BeoMcTBO Munaroma’. [pyrue BbI30BBI IpH
peanu3aluy JaHHOTO MTPOEKTa Ha PaHHUX dTalax npuBoaarcs B [2].

B nexa6pe 2003 r. MO P® npunsino pemenne 3ameants OI'YIT MK «Hyxmuay na UBPAD
PAH B kauectBe renepanbHoro noapsgunka. CoorserctBeHHo BHJI pacTopriia KOHTpakT ¢
OI'VII MK «Hykmum» Ha pa3paOOTKy NPOEKTHOW MOKYMEHTAIIMM W 3aKIIOYMiia 3TOT

* B necrosiee Bpemst DesiepaabHOE areHTCTBO MO aTOMHOM sHepruu (Pocatom).
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koHTpakT ¢ MBPAD PAH. PacropxeHue KOHTpakTa MpUBENO K 3aJ€p’KKE pa3MElEHUs
CHCTEMBI Ha 3 MecsLa.

8. BAKVIIOYEHHUE

Pasmemennas ga ®I'VII «10 CP3» cucrema B CBOEM OKOHYATEIHHOM BHIE 00ECIIEUYMBAET
HENpepbIBHBI MOHUTOPUHI YPOBHS raMMa-u3iaydeHus B 11 Toukax 3aBojga. OHa IpOBOJUT
3aMepbl anbda- U 6eTa-a3po30iei U raMMa-paguoHyKIUI0B B cOpocax BOJ ¢ YCTAaHOBKH IO
nepepabotke TPO. Kpome Toro, Bce nmepeBo3HbIE CPEACTBA, BHE3KAIOIMINE HA M TTOKUIAAIOIITNE
TEPPUTOPHUIO 3aBOJA, MPOE3IKAIOT MUMO MOHHUTOPA, HENPEPHIBHO MPOU3BOISIIIETO 3aMepbl
ramma-u3nydenuil. Corpymaukun OI'VII «10 CP3» mnpomwm o0ydeHue pabore Hu
MOJICP)KaHUIO B pab0YeM COCTOSHMM allapaTHOTO M MPOrPaMMHOI0 00ECTIEYeHHST CUCTEMBI.
Cucrema Obina BBeneHa B SKcruryaranuio 15 wrors 2005 r., OmbITHAas SKCIUTyaTalus B
TeueHue 3 mecsieB Obuta 3aBepiieHa 15 centsOps 2005 r. 'ocymapcTBeHHass mpueMovHas
KOMHCCHS MOAMNUCANA aKT caadu-npueMku 1 HosOps 2005 r. O6mas crouMocTh pa3paboTKu
JOKyMEHTallui pabouero TmpoeKkTa M pPa3MEUIeHHs CHCTEMBl, BKJIIOYas CTOMMOCTb
000pyI0BaHUS M TPY03aTpar, cocTaBuia 347 425 §$.

MonuTOp A HAOMIOAEHUS 3a TPY30BBIMH aBTOMOOWISIMU Y MIPOXOAHOM 3aBosa ObLT MyIIEH
B 3KcIuryaranuto 25 anpens 2006 r., ero onsITHas KCIUTyaTaus 3akoH4miIack 25 urons 2006
r. B oxrabpe 2006 r. ['ocymapcTBeHHass mHpHeMOYHass KOMHUCCHSI MOJIHUCANA IMPUEMKY
cucrteMbl. O0I1as CTOMMOCTh MOHUTOpPA, BKJIIOYAsi €r0 YCTAaHOBKY M OOyueHMs IEpCOHaa,
cocraBuia 82 356 $. Bo Bpems ero ONbITHOM 3KCIUTyaTallii Ha HECKOJIBKUX TPY30BHKaX OBbLI
oOHapy>KeH 3arpsi3HEHHBIHN JKeJIe3HbIH JIOM. 3arpsi3HeHHbIE MaTepUaibl ObUIN yaJIeHbI epes
TE€M, KaK TpPY30BHUKM BBIEXadH C TeppuTOpuM 3aBoja. OnbITHAas DJKCIUTyaTanus |
oOHapyXeHUS TPOJIEMOHCTPUPOBAIIN TIOJIb3Y U Y(PPEKTUBHOCTh CHCTEMBI.

IIpoekt AMEK 1.5-1 oxa3zan BiusHue u Ha gpyrue npoektsl. Tak, UBPAD PAH 3axmounn
KOHTpPAKT ¢ Oputanckoi kommnanuen «Kpayn Simxentcey» (Crown Agents) Ha paciIupeHue
cymectByrorieit cuctemsl «[IMKACCO-AMEK» na ®I'VII «AtomdmoT» 115 oxBarta ero
nosroBpemeHHoro xpanuwiuiia OAT, ctpoutenscTBO KOTOpOro Beaercs B 3nanuu NeS. byaer
ycTaHoBiieHO Oosee 20 1eTEeKTOPOB, UTO YABOMT MOILTHOCTh PaJMallHOHHOIO MOHUTOPHHTA
Ha 00beKTe. YIyulleHHe paJualliOHHOIO MOHUTOPUHTa B MypMaHCKO# 00J1acTH — OJTHO U3
MPUOPUTETHBIX HAIMIPABIICHUH, COIEPKAIIMNXCS B CTpaTErnyeckom Macrep-miane [20].
NBPAD PAH noanucan HelaBHO KOHTPAKT HA pa3pabOTKy MPOEKTa, YJIyqIIaroIiero
CYLLECTBYIOIIYIO B PETHOHE CUCTEMY PaAHAllMOHHOTO MOHUTOPUHIA, KOTOPBIN
IpelyCMaTpUBAET YBEJIIMYEHHE KOJTMYECTBA JaTUUKOB, OTKPBITHE PETUOHAIBHBIX KPU3UCHBIX
IIEHTPOB M MOOMJILHBIX aBapUUHBIX MOpa3aeneHuil. CIOHCOPOM MPOEKTa SIBIISETCS
«SnepHoe 0kHO» MeXTlyHapOIHOTO FKOJIOTHYECKOro napTHepcTBa «CeBEpHOE U3MEPEHUEY.
VYnpasisier napTHepcTBOM EBpornelickuii 0aHK peKOHCTPYKIIMU U Pa3BUTHSL.

[Ipoekt AMEK 1.5-1 u IIporpamma AMEK B 1ie710M NpuBIEKIM BHUMaHUE K BOIpoOcam
paaranoOHHONW 0E30MacHOCTH Ha OO0BEKTax, 3aHUMAIONIMXCS YTUIU3alued MOIOA0K U
nepepabatpBatomux  OSAT u PAO. B pamkxax mpoekTa YCHEIIHO pa3MeIIeHBI
aBTOMATHU3HPOBAHHBIE CUCTEMBI PaJUAIIMIOHHOTO KOHTPOJIS Ha ABYX OOBEKTax, BOBIECUECHHBIX
B 9Ty nesarenbHOCTh Ha Kombckom momyoctpoBe: DI'YII «AtompiaoT» - ocHOBHOHN 0aze
00CITyKUBaHUSI POCCUUCKUX aTOMHBIX JIEIOKOJIOB, PACIIOIIOKEHHOH K ceBepy OT MypmaHCKa,
u OI'VII «10 CP3» Munobopounsl Poccun B r. [lonspusiit. [lonHblie 3aTpaThl Ha BBITOJHEHHE
Bcex atanoB [Ipoekra AMEK 1.5-1 cocraBunm, 1,2 miH. $.
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9. BBIPA’KEHUE ITPU3HATEJIBHOCTH

JHannas paborta umena tpexcroponnee ¢unancupoBanue CILIA, Hopserun u Poccuiickoii
@eneparun B pamkax [IporpaMMbl COTpyAHMYECTBA B BOCHHOW OOJACTH IO BOMpPOCaM
okpyxarmieir cpenst B Apktuke (AMEK). ®unancupoBanme u3 CIIA mwio depes
Henaprament o6oponsl CIIA. Poccuiickoe ¢uHaHcupoBaHue — uepe3 MHHHUCTEPCTBO
o0opoHbl U MuHHCTEpCTBO 1O aToMHOU »Hepruum P®. Hopaexckoe (uHaHCHpoBaHHE —
yepe3 KoponeBckoe MHUHUCTEPCTBO HMHOCTpPaHHBIX Jel B paMkax Hopsexckoro
MPaBUTEIHLCTBEHHOTO IJIaHA JACHCTBUMN 1O SACPHON OE30MaCHOCTH.

[Tpoext «(IIMKACCO» Obin  mpemioxkeH aamupaniom Huxomaem bupumimo mocnie
MIPE3CHTAIMK CUCTEMBI, caenanHon JBenruH Doccxsyr u3z UDE B nauane 1998 r. Bripaxaem
0co0yto OJaroapHoCTh UM 3a uX BKiIal. [IpoekT ObUT HaYaT B X0J1€ MOCIEAYIOIINX BCTPEU B
Hopeerun B 1998 r., a 3akoHuYEH MOCIE€ pa3MEUIEHUS M IyCKa CUCTEMbl B IITATHYIO
skcrutyaranuio Ha OI'YIT «Atombpnor» u @IT'VIL «10 CP3» B 2005 1. Yenex mpoekra — 3To
PE3yNbTaT COBMECTHBIX YCHIINN MHOTUX CIIELUAINCTOB-YYaCTHUKOB U3 BCEX TPEX CTPaH.

ABTOpBI X0TeNnU Obl BEIPa3uTh 0J1aroJapHOCTh PYKOBOAMUTENSM IIPOEKTa HA paHHUX 3Tamnax,
BHecIuM Oonbinoi Bkiaj B ycnex [Ipoekra AMEK 1.5-1 cBoumu 3HaHUSIMH U OTIBITOM,
yCepAHBIM TPYJIOM U IPUBEPKEHHOCTHIO 11essiM [Iporpammer AMEK, - monkoBHUKY
Aunekcannp bennkoBy, kanutany 1-ro panra Anapero Eropkuny, n-py Maput Kpoccxash u
kanuTany J[xony I[TomepBuinito. Mbl 61aronapum 3a HEOLEHUMBIHM BKJIJ TEXHUYECKUX
skcnieptoB — Kapna-Bukropa Cynmnunra, Xoxona Hokcrana, Typna Bansaepxoyra, Creiina
Xepsuka u JIbBa UepHaeHKO.

I/I, HAKOHCIL, MPOCKT HHUKOrAa HC IPHUIICIT OBl K CBOCMY YCIICHIHOMY 3aBCPIICHUIO oe3

3aMeyYaTebHOM paboThl HamMX mnepeBoaYnKoB. OcoOeHHO MbI Omaromapusl Mapuun Kuwm,
Koprenuu Bukan u bopucy Kouerkoy.
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MNPUJIOKEHHE 2

PACXO/JbI ITO PABSMEIIEHUIO CUCTEMbI HA ®TI'VII «10 CP3»

Pacxonibl aMepruKaHCKO# CTOPOHBI

Onucanmne padoThl Pacxonsl, $

TexHUYeCKU MPOEKT U MPOEKT HA pa3MEIICHHE 24 995

Y cTaHoBKa MOHMTOpPA HA IPOXOAHOM 3aBOJA 82 356
HTroro 107 351

Pacxozib1 HOpBEXKCKOM CTOPOHBI

Onucanue padoTsl Pacxonsbl, HOpB. Kp. | Pacxoasl, $

Pasmenenue (060pyoBaHue U TPYA03aTPaThl) 304 100

JInnensus nons3osareins [10 «ITMKACCO» 125 000 18 330
Hroro 322 430

Oo6wenunennsie pacxonsl CILIA, Hopserun u PO

Onucanue padoThl Pacxoabl, $
TexHUYeCKUI IPOEKT U MPOEKT Ha pa3MELICHHUE 24 995
YcTaHOBKa MOHUTOpA Ha MPOXOJIHOM 3aBoj1a 82 356
Pazmenienue (0o0opyioBaHNE U TPY103aTPaThI) 304 100
JInnensud nonws3oBareinsd [10 «ITMKACCO»y 18 330
Hroro 428 978

Hannbie pacxos! BkimodatoT TOJIBKO pacxo/iel o KOHTpakTaM Ha pa3paboTKy MPOESKTHON
JNOKyMeHTaluu 1 pazMenieHue cucreMbl Ha @IYIT «10 CP3y.

Pacxopl 10 KOHTpakTaM Ha NPEABIAYIIUX CTaAUSIX BBINOJIHEHHS IPOEKTA, CTABLIIMMHU
OCHOBOM JJIsl pa3MeIleH s, He BKIIoUeHb! B Ta0nuiel. [lonHas cmera pacxonos no [Ipoekty
AMEK 1.5-1 npuBoaurcs B [Ipunoxenun 3.

Pacxoppl, HE BKITIOYCHHBIE B TAOIHIIBL:
e Paborta pykoBoauTenei mpoekTa U TeXHUIeckux dKkcneptoB u3 Hopeerun u CIIIA;
e Pacxonbl Ha OpraHU3aIUIO BCTPEY;
e JlopoKHBIE pacxXo/bl U pa3MEIIeHNE POCCUMCKUX YUYACTHUKOB BCTPEY;
e TexHuueckas MoAAEpKKa, HE CBS3aHHAS HANIPSIMYIO C Pa3pabOTKOI MPOEKTa.
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INPHJIO’KEHHME 3
ITOJIHAA CMETA PACXOJIOB 11O TIPOEKTY AMEK 1.5-1

Pacxoppl aMCpHKaHCKOﬁ CTOPOHEL

Onucanue padoThl Pacxoapl, $
PabGouyas mozenb 80 000
[TpoekTHast JOKyMeHTaLus* 80 000
Pasmemenue Ha @I'VII «Atomdrory 169 603
TexHuuecknii mpoeKT 1 NpoekT Ha pazmenienne Ha PI'YIT «10 CP3y 24 995
YcranoBka MoHuTopa Ha npoxoaHoit ®PI'VII «10 CP3» 82,356
Hroro 436 954

* Crauana pazpadorana mst ®I'VII 10 CP3, Ho 3atem nepenecena Ha OI'VII «Atomdiior»

Pacxonbl HOPBEXKCKOM CTOPOHBI

Onucanue padoTsbl Pacxoapbl, HOpB. Kp. | Pacxoasl, $
PaGouas Mozgenn 1,132,690 125 854
TexHuueckuit NpoeKT U MPOEKT Ha pa3MELIeHHE Ha 54500
OI'VIT «AtompaoT»
Pasmenienue Ha OI'YIT «Atompaor» 229118
Pasmernienue (00opynoBaHue U Tpy03aTpaThl) HA 304 100
OI'VIT «10 CP3»
JInniensus noabioBatens 110 «ITMKACCO» nna 125 000 18 330
OI'VII «10 CP3»

Hroro 731 902

Pacxozbr poccuiickoit CTOpOHBI

| Onucanue padoTsl Pacxoabl, pyo. Pacxoasbl, $

Konnenryanpusiii npoekta Ha PI'YIT «ATomMbaoT» 30 000

Hroro 30 000

O6benunennsie pacxoasl CIIIA, Hopseruu u PO

Onucanue padoThl Pacxoapl, $
PaGouas monens 205 854
[IpoekTHast nokyMmenTauus ausi PIYII «Atompaory 164 500
Pasmemienne Ha OI'VII «Atomdbior» 398 721
ITpoektHas nokymenTanus mig OI'YIL «10 CP3y» 24 995
Pasmemenne na ®I'VII «10 CP3» 322430
YcranoBka MmoHuTopa Ha npoxoaHoi ®I'VII «10 CP3» 82 356
Hroro 1198 856

Jaunbie pacxoas! BkItodaroT TOJIBKO pacxo/ibl o KOHTpaKTaMm.
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Pacxonm, HE BKJIFOYCHHBIC B TaG.HI/II_IBII
e Pabota pykoBoAHTENCH MMPOCKTA U TEXHUUECKUX dKcepToB u3 Hopeeruu u CIIIA;
e Pacxo/bl Ha OpraHU3aIuIo0 BCTPEY;
e JlopokHbIe pacxo/bl U pa3MelIeHNe POCCUMCKUX YUaCTHUKOB BCTPEY;
e TexHmueckas MOAJEPKKA, HE CBS3aHHAS HATIPSIMYIO C Pa3pabOTKOM MPOEKTa.
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