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System integration h" ’

System integration is a part of the system engineering meant to ensure APCS
engineering and commissioning using the applicable set of processes and through the
monitoring of process execution by the organizations (divisions) involved in APCS
engineering and commissioning. System integration, along with the process-based
approach, creates the basis for the successful implementation of expensive branching
NPP APCS projects.

System integration is often confused with architectural complexing and design as defined
in GOST R ISO/IEC 15288-2005 as follows:

The purpose of complexing is to build the system as per the architectural design. In this
process, the system elements shall be combined in such a way as to shape a
configuration of the entire system or a part thereof and create the product in accordance
with the system requirements specified.




APCS LC model structure

ROSATOM
Standards regulating AS
life cycle ISR Procedures
Life cycle Engineering Engineering Engineering Engineering
phases of and and and and
automated commissioning commissioning commissioning commissioning
process control phases stages processes activities
systems
Processes Iy !emel_‘ltmg
« Stages engineering
x Components and L
= Implementations = €Ommissioning
processes
NPP APCS
basic package APC,:S
business
Participants

participants
in engineering *ﬁr

and < m
commissioning [

4



Life cycle phases of automated process control systems Q’
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Operation and modernization phases can cyclically alternate several times until the
system is decommissioned




APCS engineering and commissioning phase Q’

ROSATOM
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APCS document elements and documentation operating instructions
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Development stage Stage of manufacture Stage of integration

LC processes incorporated in the phase | APCS status upon the completion of the phase

BISVEIeol [ The processes that are performed from the Readiness for manufacturing, which is confirmed by the
phase commencement of work until the beginning of availability of a complete set of documentation required for
manufacturing APCS manufacturing

Stage of The processes that are performed from the Readiness for complexing, which is confirmed by the
NERQINEWET'® commencement of development until the availability of complexing elements and documents
beginning of complexing required for APCS complexing

Phase of The processes that are performed from the Readiness for operation, which is confirmed by the
complexing completion of manufacturing until the availability of the APCS complexed and the documents
beginning of operation required for APCS operation
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APCS engineering and commissioning stages

O

ROSATOM

APCS engineering and commissioning phase

Conceptual design stage
and APCS architectural
design stage

APCS detailed
engineering

and subsystem
engineering stage

APCS subsystem

component
level

abejs Juaswdojena(

Design engineering

<

Stage of manufacture

APCS integration
stage

APCS subsystem
integration stage

Hardware and

Stage of integration

software integration

stage




Groups for implementing APCS engineering and
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APCS engineering and commissioning processes
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Managing requirements
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Managing configuration (changes, inconsistencies)

Considering human factors

Managing reliability, aging, and maintenance

Managing cyber security (IT and computer security)

Managing models
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Considering the best operating practices
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Implementing APCS engineering and ¢
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Participants in APCS engineering and commissioning Q’
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APCS engineering and commissioning activities
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Model of participants’ interaction in the APCS engineering

and commissioning

7y

ROSATOM

Procedures

é

ISR

=

=

RASU JSC in-house

experience

==

GOST 34.003-90

Types
of support

Standards for
system LC

=

=
=

Engineering and commissioning activities

Analyzing operator's tasks to control and manage processes
Developing rules for encoding information

HMI prototyping

Developing video frames, panels, and control stations

Engineering and commissioning processes

End-to-end Process technologie

Managing requirements o
Managing configuration
Considering human factors
Managing reliability, aging,
and maintenance
Managing cyber securit:
Managing models
Metrological support
Considering the best operating
practices

Rellablhly and safety analysn; and assurance
Cyber security design
Orgware development

System integration

Testmg and validation

Compliance assessment Stability analy

Engineering and commissioning phases

System concept
engineering

System detailed
engineering

Engineering and
commissioning

o ] ) |

Participants in engineering and commissioning

Component
engineering

APCS
business
participants

—[i®,

Designer, Owner, Contractor
I T ¥
e Manufacturers
— Engineering companies
[~ Management company
1 A

LI

Implementing engineering and

S NPP APCS
commissioning processes basic
package
y 2 g
S /|
7] | |= s~
| )
L= 8
# T AT TR
Stages

System integration

Subsystem
integration

Component
integration

Manufacturing

Life cycle phases of automated
process control systems

14



B

ROSATOM STATE CORPORATION FOR NUCLEAR ENERGY

ROSATOM

Any questions?

Application of system integration practices in the interaction with suppliers of process control
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