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System Engineering Approach to Development of  

Complex Systems 
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Current Challenges of NPP I&C Development & 

Commissioning Projects – Objectives of JSC RASU 

Cost and time 

reduction in I&C 

development 

processes 

Compliance of I&C 

product with 

requirements of foreign 

customers 

Development of new I&C 

products (also in external 

markets) 

The need for a single responsibility center 

for I&C as one of the key products of 

Rosatom State Corporation 

Key Objectives of JSC RASU 
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I&C Business Management Model 

State Corporation «Rosatom» Executive Office

Business «Instrumentation and Control»
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contract

Nuclear Industry 

Enterprises with 

I&C Product 

Specialization
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Business «NPP construction in Russia/ overseas»

NIAEP

I&C Functional Customer,

NPP General Contractor

Rusatom Overseas Inc.

I&C Functional Customer,

NPP General Contractor

Other nuclear businesses

Management Company, General 

Contractor for Construction of 

Nuclear Objects

I&C Functional Customer

Business «NPP service»

Rusatom Service

I&C Functional Customer

contract contract
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I&C Project Management Model 

Unified Quality Management System for I&C Business 

Unified I&C Project Management System 
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Management System for 
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Production of SW & HW Facilities 2 

Management System for 
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JSC RASU 
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for I&C Development 

I&C Development 
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I&C Design & 
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I&C Configuration Management 

General Contractor for NPP Construction 

Quality Management 

for NPP Construction 
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NPP Design, 
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End-to-End Industrial I&C Development Process 

(According to ISO/IEC 15288) 

Stakeholder 

Requirements 

Definition

Requirements 

Analysis

Architectural 

Design

Implementation

(SW| HW Facilities)
Integration Verification Transition Validation

Requirements 

Analysis for SW|HW
Detailed Design

Equipment Manufacturing
HW| SW Facilities 

Complex Integration

HW| SW Facilities 

Complex 

VerificationSW Development

Service Delivery
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Participation in 

Validation

Special Services for 

SW| HW Facilities

Business member (SW| HW Facilities level)

RASU (I&C level)
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Application of Value Engineering at All Stages of I&C Product 

Value Chain 

I&C Product Value Chain

Product Development Presale Contracting Project Execution

Cost

Management

Terms

Management

Quality

Management

Risk

Management

Price Formula

Standard Prices

Cost Drivers

Product Development Cost

Initial Maximum Price

Contract Price

Product price for specific 

customer
Cost of Changes

Time-to-market Contracting TermsSales Funnel Terms Procurement and Key 

Events Terms

Product and product 

development process 

compliance with 

international standards 

(prequalification)

Compliance with quality 

requirements listed in 

tender documentation

Quality of tender 

documentation

Compliance with specific 

customer requirements

Quality of commercial 

proposal

Proactive risk management at all stages of I&C Value Chain:

1. Risk identification during regular project reporting and review

2. Risk elaboration, inc. influence on project KPIs (value, cost, terms, quality)

3. Root cause analysis, initiation of compensatory measures, «help chain» of SC «Rosatom»

Product and product 

procurement process 

compliance with specific 

customer requirements
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Integrated Management of Requirements, Changes & 

Configuration as a Basis for I&C Information Management 

Unified Configuration Management System of I&C Project 

Design Docs 

(Basic Design, 

Functional 

Specifications 

etc.) 

Detailed Design, 

Technical 

Specifications 

List of Equipment 

& Software 

System & 

Application SW 

(Specifications, 

Source Codes, 

Bins) 

SW & HW 

Facilities 

Configuration 

V&V Reports 

Requirements Management System of I&C Project Change Management System of I&C Project 

Up-to-Date Information on the  

Current & Target State of the  

Development Object 

Full Scope of Information on All 

I&C Elements and 

Documentation  and 

Relationships Between Them 

                                Updating and Versioning of Configuration Elements 

Outcome: Lower Cost of Change Implementation into the System 
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Transfer to Serially Produced Equipment as Unified 

Configuration Elements of I&C Design (1/2) 

COMMON INFORMATION SPACE (NIAEP-ASE) 

NPP Model (Multi-D) 

Reactor System Turbine System Electricals I&C 
Other 

Subsystems 

Common 

Equipment 

Catalogue 

ТУ на серийно-выпускаемое 

оборудование 

Technical Specifications for 

Serially Produced I&C 

Equipment 

Outcome: Reduction of I&C Design & Engineering Time (Possibility to Use Standard 

Equipment for Different Projects) 

One of the key objectives of JSC RASU is to use more serially produced I&C 

equipment certified according to international and foreign standards. 

 

Technical specifications may be used to fill in the I&C equipment catalogue of NIAEP-

ASE, with further inclusion into Multi-D model of NPP.  
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Transfer to Serially Produced Equipment as Unified 

Configuration Elements of I&C Design (2/2) 
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Conceptual 

Design 
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Detailed Design Docs 
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(about 4 – 8 months) 
System Integration 
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Target State 

Development of 
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SW&HW Complex Basic Design 
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Design 
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to Tech. 
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Development of 
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Detailed Design 

Documentation 
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Complex 

Basic Design 

Development 
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Common 

Equipment 
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