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was decided to unify all the stages of NPP construction into a single 
digital model in which all the business-processes would be clearly 
described. After two years of multi-dimensional work the Multi-D 
model technology was developed. 

Multi-D technology makes it possible to model in detail the con-
struction and installation processes on the basis of a 3-D model, this 
allows for the optimisation of numerous aspects of NPP construction 
at the early stage of preparation for production. It enables the review 
of various scenarios of resources management and, when neces-
sary, to introduce changes into the 3D model for its optimisation. 
A Multi-D model comprises a facility spatial smart model including 
drawings and 3D imaging, the schedule of work performance based 
of the production rates and the physical volumes which are given 
in the specifications as well as the cost of the facilities construction. 
The Multi-D model corresponds with level 4 calendar and network 

The introduction of life cycle management ensures a higher 
capacity and economic efficiency of facilities during their 
operating life, optimises the loading modes and enhances 

their safety due to prior process modeling and monitoring during 
the whole period of operation. 

Several factors gave an impetus to the development of Multi-D 
technology, namely the industry requirements and the growth of 
ROSATOM’s Engineering Division NIAEP-ASE. The company provides 
services such as Nuclear Power Plant (NPP) design, construction and 
decommissioning in Russia and abroad. The company has 20 NPPs 
under construction and design across the globe. 

Multi-D model technology was developed as a result of clients 
requesting a comprehensive approach to NPP designs, including not 
only the organisation and the activities at all the stages of the life 
cycle, but also a digital model of all the processes and facilities. It 
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Foreign engineering companies view the management approach in life cycle logics as part of their ‘best practices’, and the basis of innovation 

growth. 
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schedules and the technology of planning construction and installa-
tion works based on these schedules which are applied stage-wise 
to elevations, rooms and installation areas.

 

Main components of the technology 

The construction of a complex engineering facility starts at the pre-
liminary design survey stage and passes over into process engineer-
ing stage at which point a process engineer or a group of engineers 
develop the process diagram with the help of a specialised software 
tool reflecting the process equipment (e.g. pipelines, tanks, etc.) 
and the actuating mechanisms (valves, electric equipment, etc.). 
An Instrumentation and Control (I&C) engineer adds sensors to the 
diagram on the basis of the process description. The final diagram 
is downloaded into a unified storage of technical information after 
which the process engineers fill in all the necessary parameters of 
every sensor. It should be noted that not only the process parameters 
but also the geometrical dimensions are specified for the equipment. 
Furthermore all the main work is performed in the 3D engineering 
environment. The unified information model splits the main tasks of 
3D designing into designing and modeling of the process and the 
construction parts:
 o Development of models of buildings and rooms 
o Development of spaces for each room 
o Layout of process equipment and elements necessary for pipe-

lines routing 
o Designing of process pipelines 
o Designing and/or arrangement of supports, hangers and bearing 

structures 
o Designing of steel structures providing access to elements which 

require maintenance 
o Arrangement of electrical equipment, development of cable routes 

and cable layouts 

The development of 3D rooms and equipment models is followed by 
layout of process equipment for these rooms. The layout engineers 
arrange the equipment strictly within the allocated space and jointly 
with the task planners create the correct sequence of the equipment 
installation. This work results in the development of an optimised 
calendar network schedule of work performance. As the schedule 
of work performance in Multi-D model is related to the 3D model, 
another practical application is the development of weekly-daily tasks 
for the contractors. The purpose of these tasks is to ensure that the 
works are performed according to the schedule. The Multi-D technol-

ogy has made it possible to generate such tasks in automatic mode 
breaking down the works for a specific room or the whole building. A 
weekly-daily task is provided in a picture of an area of the 3D model 
highlighting the process element to be installed and the works sheet 
showing the specification of the process element, the skills of the 
workers and the number of workers required on the site.

The performance of weekly-daily tasks requires not only prior 
understanding of the sequence of works in a specific area but opti-
mal organisation of all the construction and installation works. For 
this purpose it was decided to use a specialised software tool which 
visualises the NPP general plan with all the machines, mechanisms 
and human resources for a specific area of works. For example, to 
model the installation of the reactor containment it is necessary to 
model the whole sequence of the installation works: preparation 
of the containment segment on the site, its hoisting with a special 
crane and installation on the containment plate. It is important that 
all the parameters of machines and mechanisms are set for modeling 
purposes with all the necessary calculations of loads and movement 
patterns on the general layout. Such a comprehensive set of modeling 
measures enhances the safety level on the site, reduces the number 
of human errors, minimises the idle time of equipment and shortens 
the duration of the construction.

Impact of the technology application on the main 
design parameters 

The Multi-D model has demonstrated its advantages in projects 
implemented in Russia, with plans to now implement the improved 
technology in foreign projects. All the technological novelties were suc-
cessfully used during the design and construction of unit 3 of Rostov 
NPP. One of the numerous examples of the successful application of 
Multi-D modeling was the reactor vessel modeling after the installation 
of all the other process equipment of the reactor compartment, which 
made it possible to comply with the approved construction schedule. 
Due to the application of Multi-D technology the construction of unit 
3 of Rostov NPP was completed ahead of schedule.

 

Experience of developing a Multi-D model for an ex-
isting engineering facility 

An operator of a complex engineering facility often faces a situation 
when no informational models have been created for such a facility. 
This causes certain difficulties during maintenance and decommis-
sioning. The problem was resolved by means of reconstruction of a 
facility digital model on the basis of a room of unit 3 of Rostov NPP 
with all the technological properties, using the room as an example. 
Laser scanning technology helped develop a 3D model and design 
documentation. 

Decommissioning projects should be mentioned separately. It is 
planned that Multi-D technology will be applied in decommissioning 

The Multi-D model has demonstrated its advantages in 
projects implemented in Russia, with plans to implement 

the improved technology in foreign projects.

Abbreviations/Acronyms 

3D  – Three Dimension
I&C  – Instrumentation and Control
Multi-D – Multi Dimension
NPP  – Nuclear Power Plant
RFID  – Radio Frequency Identification
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South Africa is the third country where the marketing office of the State 
Corporation ROSATOM is registered. Among the objectives of the new of-
fice is the development of ROSATOM’s businesses in the Republic of South 
Africa, including marketing and promotion of the Russian nuclear technolo-
gies on the South African market, as well as developing relationships with 
potential customers, partners, and regulators. Another important activity 
of the office is establishing mutually beneficial relations with the country’s 
business community, scientific community, as well as with industrial and 
financial groups of South Africa.
Enquiries: Ryan Collyer. Email rcollyer@rosatom.co.za

projects for the purpose of reverse engineering when the sequence 
of dismantling works is developed on the basis of the facility recon-
structed model.

Field engineering mechanisms based on the technology 

The practical application of the technology is not limited to its use by 
designers and layout engineers. This technology helps to train instal-
lation companies’ personnel by practicing installation technology on 
virtual models which increases the quality and safety during instal-
lation and reduces its duration. The schedules actuality is ensured 
during preliminary modeling, when among other things the work 
schedules are optimised. 

Nowadays the technology has gone beyond the ‘computer’ limits 
and has become a field engineering tool implemented on site. The 
main tasks of field engineering are optimisation of human resources 
on the site and prompt changes of work schedules ensuring that 
they are duly updated. The following field engineering tools have 
been developed:
• Informational vandal-proof kiosk 
• Personnel monitoring system on the site 
• Virtual modeling studio with the possibility to model weekly-daily 

tasks 
• Spherical panorama, updated regularly, corresponding to the 3D 

model 
• System of video-conference communication with the site 

An informational vandal-proof kiosk is a protected stand equipped 
with a large screen provides continuous access to shared storage of 
working documentation. Any employee in need of actual information 
or his personal task can receive such information and download it 
to his working tablet computer. During the day the employee enters 
actual data in his tablet computer and then downloads them from 
his computer to the info-kiosk.

To optimise the number of personnel on the construction site 
the personnel monitoring system is used which is based on high-
frequency information transfer. For this purpose there is an RFID 
transmitter built into the hardhat of every employee. The transmitter 
informs the construction manager of the location of his personnel at 
any particular moment. This technology helps ensure a better control 
over the execution of the planned construction and installation works. 

Any task for installation activities in a specific area of a room 
requires not only appropriate skills to perform the works but coordi-
nation with other departments. For this purpose virtual rooms have 
been created at construction facilities where it is possible to choose 
a 3D model of a facility/unit/equipment, to reconstruct the sequence 
of the installation, to discuss possible options with the management 
and the colleagues and to make prompt changes in the pre-defined 
sequence optimising the whole construction schedule.

The manager of a construction project cannot always trace a 
facility construction process with his own eyes. The main informa-

tion is usually obtained from the comparison of the constructed 
facility condition with the plan. The Multi-D technology provides 
a tool which removes such a limitation – the spherical picture of a 
facility made from various angles ensuring 100% coverage of all the 
construction areas and a 3D model corresponding to the camera 
angles. The manager can select any camera position and determine 
whether there are any deviations from the design solution. The 3D 
model can also provide information to the construction manager 
about the equipment/item which has been installed or has not been 
installed according to the schedule enabling him to discuss it with 
the specialists on the site. This process can be synchronised with a 
video-conference meeting of the constructors on the site, controlling 
bodies and other concerned parties.

Conclusion

The Multi-D technology is being permanently improved and upgraded. 
Among the advanced improvements is the creation of the system of 
designing and construction requirements control and the introduc-
tion of this system into the general Multi-D model. In accordance 
with the forecast, the application of a systematic approach to the 
requirements system will enable a reduction of the duration of an 
NPP project implementation by almost 10%.


