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Group of companies "NEOLANT"

2004

Moscow, St. Petersburg, Kaliningrad, Tyumen, 
Stavropol, Dubna, Krasnoyarsk, Irkutsk, 
Zheleznogorsk

Decommissioning, management 
of radioactive waste, 
management of spent nuclear 
fuel

Designing of decommissioning, 
designing facilities for handling RW 
and SNF, designing and 
manufacturing equipment

Custom information systems

Data collection, monitoring, analysis, 
forecasting. System of State 
Accounting and Control of 
Radioactive Wastes of the Russian 
Federation

Digital modeling of 
industrial and 
engineering facilities

Nuclear plants, 
petrochemical plants, 
chemical and metallurgical 
industries

Solutions based on virtual 
and extended reality

Monitoring,
training,
staff knowledge control

More than 500 specialists
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Engineering and IT are two equal and mutually 
complementary areas of the company

Engineering company

IT company

Industry specialization

Expertise
 Development of design and detail design documentation
 Development of design documentation for non-standardized equipment
 Production of non-standardized equipment
 Development, delivery and installation of automated control systems

CAD/BIM/PLM development platforms NEOLANT

IT-technologies in engineering

 BIM-modeling
 Laser scanning
 Spherical Photography
 Simulation modeling
 AR / VR technology
 Technologies for support of construction and decommissioning 

based on digital models

Nuclear Oil and gaz Microelectronics
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The growing decommissioning scope in 
Russia and globally  
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Typical problems in decommissioning of 
nuclear power facilities
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Industrial 4.0 Technologies as a Basis for Solving Current 
Issues of Decommissioning Projects

Robots

Neutral 
networks

Big data

Digital models

Virtual and augmented reality

Industrial 4.0

Industrial 4.0

Enhancing flexibility and 

efficiency of 

manufacturing processes 

through change-over to 

unmanned manufacturing 

based on cyber-physical 

systems and digital 

prototypes of real-world

objects

Miniaturization of hardware 
components
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Four Industrial Revolutions

1780s 1870s 1970s 2010s

Industrial 1.0

Power loom, water and 

steam power

Industrial 2.0

First manufacturing line.

Mass-production with 

the use of electric power

Industrial 3.0

First  programmable 

microcontroller.

Usage of electronics 

and IT for automation

Industrial 4.0

Cyber-physical systems 

linking real objects with 

data reprocessing virtual 

objects and processes via 

informational networks 

(Internet)
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Systematization of all engineering information about the 
nuclear facility

Getting up-to-date as-built documentation

Optimization and verification of developed design and 
technological solutions

Obtaining reliable estimates of the RAW amount 
generated 

Preparation of documents for submission to the 
expertise

Informational space for managing contractors 

Training of contractors' personnel

Engineering and Radiation Model of a nuclear facility: 
Goals and Abilities
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Beloyarsk NPP

Video Presentation

9
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Simulation model of Graphite Stack Dismantling at 
Beloyarskaya NPP

10

Видеоролик БАЭС от 15.03.11.avi
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11

Training skills of operation with BROKK portable robotic complex.

Testing feasibility of proposed alternative solution for dismantling the AMB-100

Reactor.

Reducing expenditures and increasing safety of the solution chosen for 

decommissioning NPP.

Simulation model of Graphite Stack Dismantling at 
Beloyarskaya NPP
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12

Simulation model of Graphite Stack Dismantling at 
Beloyarskaya NPP
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13

Simulation model of Graphite Stack Dismantling at 
Beloyarskaya NPP
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Kozloduy NPP Decommissioning Project

• Customer: State Enterprise Radioactive Waste (SE RAW), Republic of Bulgaria

• Goal: Project 44: Development of an equipment dismantling project in the controlled 
access areas of Kozloduy nuclear power plant, units 1-4

• Decommissioning: Russian-German consortium comprising of GC NEOLANT, NUKEM 
Technologies GmbH, EWN GmbH 

Kozloduy is the first nuclear power plant decommissioning in Europe to use information 
technology to support the back-end stage of nuclear power plant units, thereby increasing 
the economic and technical significance of the project.
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Project Stages 

Stage 1. A radiation survey of Building 1 and the reactor 
compartment of Unit 1

Stage 2. The development of 3D engineering and radiation 
models of Units 1 through 4

Stage 3. Development of design documentation for 
dismantlement of systems and equipment of Buildings 1 and 2

Stage 4. Development of design documentation for 
dismantlement of systems and equipment of the second circuit 
of Unit 1 

Stage 5. Development of design documentation for 
dismantlement of first circuit of Unit 1

 Contractor – GC NEOLANT

 Period of implementation - 18/7/2016 - 18/7/2017 

 The stage is completed✓

 Contractor – GC NEOLANT

 Period of implementation - 18/3/2017 - 18/7/2018

 The stage is being implemented

 Contractor – GC NEOLANT

 Period of implementation - 18/3/2017 - 18/1/2019

 The stage is being implemented

 Contractor – NUKEM Technologies GmbH - EWN GmbH

 Period of implementation - 18/3/2017 - 18/5/2019

 The stage is being implemented

 Contractor – GC NEOLANT

 Period of implementation - 18/7/2016 - 18/3/2017

 The stage is completed✓
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Project Stages 

Stage 1. A radiation survey that included the following tasks in Building 1 and the reactor 
compartment of Unit 1:

• Taking radiation surveys of all 150 rooms 
• Making spectrometric examinations of all areas to update the existing nuclide vectors 
• Swiping samples from the surfaces of equipment in the premises
• Undertaking gamma scanning of all areas

Stage 2. The development of 3D engineering and radiation models:
• Laser scanning of 600 premises in Buildings 1 and 2 and the reactor compartments of 

Units 1 through 4
• Digitizing 40,000 project and design documentation pages
• Creating an as-built model of the 500,000 elements that make up the buildings and 

reactor compartments
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The rationale for the Use of As-built 3D Engineering and 
Radiation Model

 Provided reliable estimates of the amount of radioactive waste generated 

 Acquired up-to-date as-built documentation 

 Systematically arranged and generated all required engineering and technical data at the 
decommissioning stage, taking into account the duration and turnover of staff 

 Improved and verified the design and process solutions under development 

 Prepared demonstration materials submitted for expert review 

 Created an integrated information database for future coordination, planning, and 
control of the contractor firms during actual decommissioning activities 

 Trained personnel from the contractor firms 

 Obtained actual data of the design and arrangement of the radioactive waste 
reprocessing facilities at units 1-4
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Digital Engineering and Radiation Model of NPP Power Unit:
Engineering Component

1 Digitizing of drawings Laser survey2

4 Spherical panoramas

3
Digitizing of registers, 
schemas and diagrams
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Creating an as-built model of Kozloduy NPP.
Laser scanning of Units 1 through 4
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Creating an as-built model of Kozloduy NPP.
Laser scanning of Units 1 through 4

Laser scanning point cloud captured for more 
than 600 premises

As-built 3D Model
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Creating an as-built model of Kozloduy NPP.
Architectural and construction concepts
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Digital Decommissioning Software and 
Hardware Complex: Инженерно-
радиационная модель
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Digital Engineering and Radiation Model of NPP Power Unit:
Radiation Component

2Radiation attributes of the 3D model elements of the 
nuclear facility

1 3D digital model of an NPP unit
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Digital Engineering and Radiation Model of NPP Power Unit:
Radiation Component

2 Gamma-scanning

3 Spectrometry

4 Sampling 

1 Dosimetry survey
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Digital Engineering and Radiation Model of NPP Power Unit:
Radiation Component
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Digital Engineering and Radiation Model of NPP Power Unit:
Radiation Component
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Radwaste Generation Reports
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Creation of Process Flow Charts for 
Dismantling
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Creation of Process Flow Charts for 
Dismantling
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Creation of Process Flow Charts for Dismantling
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Creation of Process Flow Charts for Dismantling
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Creation of Process Flow Charts for Dismantling
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Software and Hardware Complex: Digital 
Decommissioning
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Software and Hardware Complex: Digital 
Decommissioning

Б

Engineering and 
Radiation Model

Г

Module of Decommissioning 

Concept

Module of Personnel Training ВModule of Decommissioning Design

А CERS Module
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Digital Decommissioning SHC: Scope of Functions

CERS

DESIGN

PERSONNEL TRAINING

Collection and systematization of data on engineering state and 
radiation conditions of the nuclear facility

Simulation modeling of technological processes
Development of process flow charts, calculation of radwaste
amount

Personnel training in virtual reality (VR)

CONCEPT
Development and comparison of decommissioning 
alternatives, consolidated cost estimate
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Digital Decommissioning SHC: Platform to Prepare a 
Nuclear Facility to Decommissioning

Systematization of engineering information concerning the nuclear

facility
Optimization and verification of design and process 

solutions under development

Obtaining up-to-date as-built documentation

Obtaining reliable estimates of radwaste amount to be generated

Release of documents for submission to Expert Review

Decommissioning project management informational 

environment

Personnel training



При копировании материалов презентации обязательно добавление ссылки на источник

Digital Decommissioning SHC: Solution 
of Inverse Problem 

Calculate specific activity of ionizing radiation sources Considering data of radiation conditions and source geometry

Calculate EDR for determined points in a room space
Considering data of radiation conditions and 
ionizing radiation source geometry

Visualize the source radiation field

Calculate amount and type 
of radwaste

Dynamic display of the radiation environment in the room space

Based on CERS data and mass and dimensions of 3D model elements 
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Digital Decommissioning Software and 
Hardware Complex: CERS Module

allows:

Plan the SERS tasks

Control the task implementation progress
Register the fact of the task beginning and completion
Represent the task implementation dynamics using built-in tools

Record survey data by its implementation site

Systematically store the engineering and radiation survey data

Indicate the ionizing radiation sources on a 3D model 
Position the radiation parameter measuring points on a 3D model 
Develop the CERS Program

Mobile client
Standalone, in a protected IP 67 case

A protected, web-based CERS result data 
storage
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Digital Decommissioning Software and 
Hardware Complex: 
Ambient Dose Equivalent Rate measurement points
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Digital Decommissioning Software and Hardware 
Complex: 
Ambient Dose Equivalent Rate measurement points
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Digital Decommissioning Software and 
Hardware Complex: Tasks by executives
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Concept module

предоставляет возможность:

Plan stages and order of work execution for decommissioning options
• Built-in Handbook of Technological Processes
• visualization of work progress on 3D-models

Perform Aggregate Cost Evaluation for decommissioning options
• based on “Industry guidelines” 
• assessment of financial obligations for decommissioning

Compare Technical and Economic Indicators of decommissioning options

Store data for the Stage in structured and systematized form

Form the Safety Analysis Report on decommissioning

• by various criteria
• visualization of comparison results in the form of reports

• centralized, web-based storage
• various forms of data structure presentation

• automated report preparation
• editable templates



При копировании материалов презентации обязательно добавление ссылки на источник

Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module

предоставляет возможность:

Detail the decommissioning design down to the level of elementary technological operations
• Assess the need for HR-resources, tools, consumables and containers for RAW
• Optimize the duration of work taking into account the radiation situation

Detail the Design Documentation to the level of Method Statements

Plan the management of radioactive waste

Visualize the decommissioning work flow on a 3D model of the nuclear facility

Export the original data for the compilation of local cost estimates

• Automated compilation of Method Statements
• Centralized storage of Method Statements and their versions

• Estimate the volumes of RAW
• Form the technological chains for RAW management
• Calculate the cost taking into account the costs of RAW processing

• Verification of scenarios for possible collisions
• Planning for the placement of containers and RAW sorting areas

• ARPS 1.10
• XML, CSV 
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Decommissioning Design module
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Digital Decommissioning Software and Hardware 
Complex: Planning the duration of activities
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Digital Decommissioning Software and Hardware 
Complex: Design Results
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Digital Decommissioning Software and 
Hardware Complex: Personnel training
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Digital Decommissioning Software and Hardware 
Complex: Knowledge Management module

Decommissioning Design software

Cost Estimates system

Standardized database of 
dismantling technologies

Database of RAW processing 
chains

Standardized database of 
decontamination 

technologies

Database RAW container
types
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Digital Decommissioning Software and Hardware 
Complex: Personnel training module

предоставляет возможность:

Familiarize personnel with facility structure in a virtual reality (VR)

Visualize a workflow script in a virtual reality environment

Create training programs for personnel

Perform knowledge assessment

• Visual workflow of equipment dismantling
• Mapping of dose rates in facility rooms

• Planning of learning scenarios for future tasks
• Storage of data of fire and radiation safety briefings

• Development of assessment tests
• Analysis of testing results

• Facility composition by elements, 
• Sources of ionizing radiation
• Operational documentation
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Digital Decommissioning Software and Hardware 
Complex: Personnel training module
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THE ULEY
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Comprehensive Engineering and Radiation Survey (CERS)

Robots
Miniaturization of

hardware components Neutral networks “Big data” Digital models

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

SLAM - Simultaneous Localization and Mapping

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

MEMS
Accelerometer

Gyroscope

MEMS
Temperature 

sensor

Full HD Camera

MEMS Sonic 
detector

Sonars

MEMS
Radiation 

sensor

MEMS
Laser scanner

Wireless charger

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

Drone-quadcopter MINI

(Full HD camera)

40 х 85 х 90 mm

200 g

The smallest MEMS microphone 

of Akustica Company

(chip area – 1 mm)

FullHD video quality. 5MP photo.

Objective lens 7х7 mm

A set assembled (memory card, power 

supply, bus lines, etc.) – 40 g

Pressure sensors on the ground 

of one cent coin

MEMS accelerometr

5,2 х 2,5 х 0,8 mm

Formation micro

scanners

(or MEMS mirrors)

Diameter 1-2 mm

MEMS sensor BME680 

(air pressure, humidity, temperature and 

composition) 

Size 3 x 3 mmFormation micro 

scanners

(or MEMS mirrors)

Diameter 1-2 mm

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

Energy response characteristics:

In the range of 15 to 60 keV ± 35 %
In the rage of 60 keV to 3 MeV ± 20 %

Detector features:

Type of detector: LaBr3(Ce), Хе (xenon)
Dimensions: 265х130х130 mm
Mass: up to 2 kg

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

𝜶(рад)

𝝑 (рад)

𝑿 (мм)

 Unmanned control

 Machine vision

 Various sensors:

 Laser scaner (range finder)

 Dosimeter

 Spherical photographic

 Sonar

 and others

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

Mobile chains of markers of

coordinates differential 

correction

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

OBJECT AVOIDANCE SELF-RECHARGINGDATA ACQUISITION 

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

Any copying information hereof only with reference to the source.
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Comprehensive Engineering and Radiation Survey

Geometry of the 

room and its 

elements

Characteristics of 

room environment 

and its elements

Any copying information hereof only with reference to the source.
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Processing of CERS Results

Any copying information hereof only with reference to the source.
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Processing of CERS Results

Any copying information hereof only with reference to the source.
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Processing of CERS Results

Equipment (10%)\ ЗРА 
(35%)

Color: hex #e5e500
yellow (50%), 

medium natural gas
(40%), length: 3.01 m,

width: 1.5 m, 
height: 2.1 m

Surface temperature – 294 K (99%), length – 8280 mm,
Pipeline (94%), Dn <1200 (99%), Wall thickness 12 (50%), 

Color: hex #ffff19 yellow (43%), medium natural gas (30%),
roughness Ra 12.5 (87%),  insulation – not available (92%)

Surface temperature – 315 K (99%)
Pipeline (96%), Dn <1200 (99%), Wall thickness 12 (50%), Color: hex #ffff00 

yellow (70%), medium natural gas (64%),
roughness Ra12.5 (98%), insulation – not available (97%), length – 3286 mm

Capacity (42%),
Surface temperature –

325 K (99%), 
length: 13.70 m,
diameter: 3.24 m

Volume: <100 m³ (86%)
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Processing of CERS Results

Process Flowchart Recognized from 

Parameter Cloud
Process Flowchart from the DED Archive

3ТХ10B01

3ТХ10S01
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Engineering and Radiation Model of Nuclear-
and Radiation-Hazardous Facilities generated 
from CERS
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Software and Hardware Complex 
“Uley” 
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Engineering and Radiation Model of Nuclear- and 
Radiation-Hazardous Facilities generated from 
CERS and its Application

Bill of works

Need in 
materials and 

resources

Cost estimates 

Personnel 
training and 

knowledge check

Radwaste and 
other waste 

amount

Need in 
containers

Process 
flowcharts for 

dismantling

Work execution 
schedules

Personnel dose 
rate

Simulation 
models of 
radiation 

dangerous 
operations
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THANK YOU FOR YOUR ATTENTION!


