
Full document 
PUBLISHED DOCUMENT
 PD IEC TR 
62096:2002
Nuclear power plants — 
Instrumentation and 
control — Guidance for 
the decision on 
modernization
ICS 27.120.20
�����������	�
���
�
�������������������
���������

���
����������
���	

details: PD IEC TR 62096:2002

http://www.avadocuments.com/doc/pd-iec-tr-62096-2002
http://www.avadocuments.com/doc/pd-iec-tr-62096-2002


PD IEC TR 62096:2002

F

This Published Document was 
published under the authority 
of the Standards Policy and 
Strategy Committee on 
18 June 2003

© BSI 18 June 2003
ISBN 0 580 42048 5
ull document details: PD IEC TR 62
National foreword
This Published Document reproduces verbatim IEC TR 62096:2002.

The UK participation in its preparation was entrusted to Technical Committee 
NCE/8, Reactor instrumentation, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references

The British Standards which implement international publications referred to 
in this document may be found in the BSI Catalogue under the section entitled 
“International Standards Correspondence Index”, or by using the “Search” 
facility of the BSI Electronic Catalogue or of British Standards Online.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.
Summary of pages

This document comprises a front cover, an inside front cover, the IEC TR title 
page, pages 2 to 50, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.
Amendments issued since publication

Amd. No. Date Comments
096:2002

http://www.avadocuments.com/doc/pd-iec-tr-62096-2002
http://www.avadocuments.com/doc/pd-iec-tr-62096-2002


RAPPORT
TECHNIQUE

CEI
IEC

TECHNICAL
REPORT

TR 62096
Première édition

First edition
2002-09

Centrales nucléaires –
Système de contrôle commande
et d'instrumentation –
Guide pour décider d'une modernisation

Nuclear power plants –
Instrumentation and control –
Guidance for the decision
on modernization

Numéro de référence
Reference number

CEI/IEC/TR 62096:2002

PD IEC TR 62096:2002

Full document details: PD IEC TR 62096:2002

http://www.avadocuments.com/doc/pd-iec-tr-62096-2002
http://www.avadocuments.com/doc/pd-iec-tr-62096-2002


TR 26690  IEC:02 20 – 2 –  

CONTENTS 
 
FOREWORD...........................................................................................................................4 
INTRODUCTION.....................................................................................................................5 
 
1 Scope and object..............................................................................................................6 
2 Reference documents.......................................................................................................7 
3 Terms and definitions .......................................................................................................8 
4 Abbreviations ................................................................................................................. 10 
5 Motivation for modernization........................................................................................... 10 

5.1 General ................................................................................................................. 10 
5.2 Economic motivating factors .................................................................................. 10 
5.3 Safety motivating factors ....................................................................................... 12 
5.4 Summary of motivations for modernization ............................................................ 12 

6 Modernization decision overview .................................................................................... 13 
6.1 I&C life cycle ......................................................................................................... 13 
6.2 Long-term I&C strategy ......................................................................................... 15 
6.3 Feasibility studies.................................................................................................. 17 
6.4 Tender specification and purchasing of the individual systems .............................. 25 

7 Considerations for modernization ................................................................................... 27 
7.1 Regulatory codes and standards ........................................................................... 27 
7.2 Company policy and engineering standards........................................................... 27 
7.3 Safety and process control system future needs.................................................... 27 
7.4 I&C system reliability ............................................................................................. 29 
7.5 Economic considerations ....................................................................................... 30 
7.6 Risks and benefit study ......................................................................................... 30 
7.7 Safety classification .............................................................................................. 31 
7.8 Equipment qualification requirements .................................................................... 31 
7.9 Software qualification requirements ....................................................................... 32 
7.10 Physical constraints .............................................................................................. 33 
7.11 Technology considerations .................................................................................... 33 
7.12 Equipment availability (delivery and support)......................................................... 35 
7.13 Human factors ....................................................................................................... 35 
7.14 3D analysis ........................................................................................................... 37 
7.15 Separation and protection against fire and flooding ............................................... 38 
7.16 Uncertainty and set-point calculation ..................................................................... 38 
7.17 Response time analysis......................................................................................... 39 
7.18 Test procedures .................................................................................................... 39 
7.19 Documentation management ................................................................................. 39 
7.20 Update of plant technical documentation ............................................................... 40 
7.21 Training and staff qualification............................................................................... 41 
7.22 Project organization .............................................................................................. 42 
7.23 Configuration management.................................................................................... 42 
7.24 Interfaces to the other existing systems................................................................. 42 
7.25 Standardization ..................................................................................................... 42 

PD IEC TR 62096:2002

2

Full document details: PD IEC TR 62096:2002

http://www.avadocuments.com/doc/pd-iec-tr-62096-2002
http://www.avadocuments.com/doc/pd-iec-tr-62096-2002


TR 26690  IEC:02 20 – 3 –  

8 Implementation ...............................................................................................................43 
8.1 Introduction ........................................................................................................... 43 
8.2 Target architecture ................................................................................................ 43 
8.3 Sequence of upgrading steps ................................................................................ 44 

9 Recommendations .......................................................................................................... 47 
 
Annex A  Bibliography – International publications.............................................................. 49 

 
Figure 1 – IEC 62096 Structure...............................................................................................7 

 
Table 1 – I&C Life cycle phases............................................................................................ 14 

 

PD IEC TR 62096:2002

3

Full document details: PD IEC TR 62096:2002

http://www.avadocuments.com/doc/pd-iec-tr-62096-2002
http://www.avadocuments.com/doc/pd-iec-tr-62096-2002


TR 26690  IEC:02 20 – 4 –  

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
NUCLEAR POWER PLANTS –  

INSTRUMENTATION AND CONTROL – 
GUIDANCE FOR THE DECISION ON MODERNIZATION 

 
 

FOREWORD 
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 
participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. The IEC collaborates closely with the International 
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the 
two organizations. 

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an 
international consensus of opinion on the relevant subjects since each technical committee has representation 
from all interested National Committees. 

3) The documents produced have the form of recommendations for international use and are published in the form 
of standards, technical specifications, technical reports or guides and they are accepted by the National 
Committees in that sense. 

4) In order to promote international unification, IEC National Committees undertake to apply IEC International 
Standards transparently to the maximum extent possible in their national and regional standards. Any 
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly 
indicated in the latter. 

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with one of its standards. 

6)  Attention is drawn to the possibility that some of the elements of this technical report may be the subject of 
patent rights. The IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example “state of the art”. 

IEC 62096, which is a technical report, has been prepared by subcommittee 45A: Reactor 
instrumentation, of IEC technical committee 45: Nuclear instrumentation. 

The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

45A/429/CDV 45A/442/RVC 

 
Full information on the voting for the approval of this technical report can be found in the 
report on voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this publication will remain unchanged 
until 2005. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

Normal procedures for evaluation of plant safety, operations and maintenance will provide 
information about potential needs for renewal or upgrades. After many years of operation the 
I&C systems may no longer fulfil actual or anticipated safety requirements, may be obsolete 
or unreliable, or may no longer be fit for required lifetime extensions. In such cases, 
modernization provides the way forward to adapt the I&C systems to meet the requirements or 
to deal with the problems and costs caused by the obsolescence or ageing of the equipment. 
During modernization, the benefits offered by modern I&C equipment can be evaluated.  

PD IEC TR 62096:2002
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NUCLEAR POWER PLANTS –  
INSTRUMENTATION AND CONTROL – 

GUIDANCE FOR THE DECISION ON MODERNIZATION 
 
 
 

1 Scope and object 

The purpose of this technical report is to support owners of an NPP in the decision-making 
process and in the preparation for partial or complete modernization of the I&C. For this 
it provides: 

– a summary of the motivating factors for I&C modernization, 
– the principal options for the elaboration of different scenarios for I&C modernization, 
– the technical and economic criteria for the selection of a long-term I&C strategy, 
– the principal aspects to be taken into account for a detailed technical feasibility study. 

In addition, this report contains detailed recommendations and practical advice for 

– the technical evaluation of the actual status of the I&C systems, 
– the content of the I&C system requirement specification and for the project management 

following the guidance given in IAEA TECDOC 1016 and 1066, 
– considerations on modernization strategy. 

Special attention is paid to the improvement of reactor safety and of the human machine 
interface. The report does not provide I&C design requirements. For these, it is assumed that 
the IAEA Codes and Guides are used as top level documents while IEC publications will be 
mainly used for system design, requirements on equipment and some work methods. IAEA 
reports and other documents are referenced to give information that is more detailed on 
specific areas. 

The structure of the report is given in figure 1. The recommended sequence is first to 
summarize the more easily obtained motivations (clause 5) and then establish a project that 
works in structured and more and more detailed steps: Long-term I&C strategy – Feasibility 
studies – Tender specification and order (clause 6). Clauses 7 and 8 may be used as 
checklists during each step. 

PD IEC TR 62096:2002
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Clause 5  

Motivation for upgrading 

Subclause 6.1  
I&C life cycle 

Subclause 6.2  
Long-term I&C strategy 

Subclause 6.3  
Feasibility studies 

 

Clause 8 

Implementation 

Subclause 6.4 
Tender specification decision, order 

Clause 7 
Considerations for 

modernization 

 
Figure 1 – IEC 62096 structure 

2 Reference documents 

IEC 60050(191):1990, International Electrotechnical Vocabulary – Chapter 191: Dependability 
and quality of service 

IEC 60300-3-3:1996, Dependability management – Part 3: Application guide – Section 3: Life 
cycle costing 

IEC 60780:1998, Nuclear power plants – Electrical equipment of safety system – Qualification  

IEC 60880:1986, Software for computers in the safety systems of nuclear power stations 

IEC 60880-2:2000,Software for computers important to safety for nuclear power plants – 
Part 2: Software aspects of defence against common cause failures, use of software tools and 
of pre-developed software  

IEC 60964:1989, Design for control rooms of nuclear power plants 

IEC 60980:1989, Recommended practices for seismic qualification of electrical equipment of 
the safety system for nuclear generating stations 

IEC 60987:1989, Programmed digital computers important to safety for nuclear power stations 

IEC 61000, Electromagnetic compatibility (EMC) 

IEC 61226:1993, Nuclear power plants – Instrumentation and control systems important for 
safety – Classification 

IEC 61513:2001, Nuclear power plants – Instrumentation and control systems important to 
safety – General requirements for systems 

IEC 61772:1995, Nuclear power plants – Main control-room – Application of visual display 
units (VDU) 

IEC 61839:2000, Nuclear power plants – Design of control rooms – Functional analysis and 
assignment 

IEC   2376/02 
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IAEA - 50-SG-D11, 1988, General design safety principles for nuclear power plants 

IAEA-TECDOC-1016:1998, Modernization of instrumentation and control in nuclear power 
plants 

IAEA-TECDOC-1066:1999, Specification of requirements for upgrades using digital instrument 
and control systems 

IAEA-TECDOC-1147:2000, Management of ageing of I&C equipment in NPP 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
availability 
ability of an item to be in a state to perform a required function under given conditions at a 
given instant of time or over a given time interval, assuming that the required external 
resources are provided 
[IEV 191-02-05] 
NOTE  This ability depends on the combined aspects of the reliability performance, the maintainability perform-
ance and the maintenance support performance. 

3.2 
configuration management 
discipline applying technical and administrative direction and surveillance to: identify and 
document the functional and physical characteristics of a configuration item, control changes 
to those characteristics, record and report change processing and implementation status, and 
verify compliance with specified requirements 
[IEC 61513, definition 3.12] 

3.3 
I&C system 
instrumentation and control system. A hardware implementation of automatic and manual 
controls, which consists of instrumentation, control and information systems 
[IEC 60964] 

3.4 
HMI 
Human Machine Interface 
interface between operating staff and I&C system and computer systems linked with the plant. 
The interface includes displays, controls, and the Operator Support System interface 
[IEC 61839, definition 3.3] 

3.5 
life cycle 
time interval between a product’s conception and its disposal 
[IEC 60300-3-3, definition 3.1] 

3.6 
life cycle cost 
cumulative cost of product over its life cycle 
[IEC 60300-3-3, definition 3.2] 
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3.7 
maintainability 
probability that a given active maintenance action, for an item under given conditions of use 
can be carried out within a stated time interval, when the maintenance is performed under 
stated conditions and using stated procedures and resources 
[IEV 191-13-01] 
NOTE The term “maintainability” is also used to denote the maintainability performance quantified by this 
probability (see 191-02-07). 

3.8 
modernization 
replacement or upgrading with newer systems and components 
Replacement is the term to be used when there is no change in requirements.  
NOTE 1  Backfit, refit, retrofit, refurbish and upgrade are similar terms which are often used interchangeably. 
They only differ in shades of meaning (IAEA-TECDOC-1066). 

Upgrading is the term to be used when there is an increase in requirements. Upgrading also 
includes the implementation of new functionality.  
NOTE 2  Replace and renew are similar and often interchangeable. 

The terms are used from a single component up to the complete I&C.  
(The definition is based on IAEA-TECDOC-1016 Page 1 text) 

3.9 
requirements 
 
safety requirements 
requirements imposed by authorities on the safety of the NPP in terms of impact on 
individuals, society and environment during the NPP life cycle 
operational requirements 
requirements on the operational capacity and ability of the plant imposed by the owner 
plant design requirements 
technical requirements on plant general design for the fulfilment of the safety requirements 
and operational requirements on the plant 
system design requirements 
design requirements on individual systems to give a design of the complete plant fulfilling the 
plant design requirements 
equipment requirements 
requirements on individual equipment for its fulfilment of the reliability demanded by the 
system design 

3.10 
safety 
protection of all persons from undue radiological hazard 
[IAEA safety guide No 50-SG-D11] 

3.11 
specification 
document that specifies, in a complete, precise, verifiable manner, the requirements, design, 
behaviour, or other characteristics of a system or component, and often, the procedures for 
determining whether these provisions have been satisfied 
[IEC 60880-2, definition 3.21] 
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4 Abbreviations 

CAD  Computer Aided Design 
CDF  Core Damage Frequency 
CMF  Common Mode Failure 
DBA  Design Basis Accident 
DCS  Distributed Control System 
EMC  Electromagnetic Compatibility 
EMI  Electromagnetic Interference 
FAT  Factory Acceptance Tests 
HMI  Human Machine Interface 
I/O  Input/Output 
I&C  Instrumentation & Control 
LOCA  Loss Of Coolant Accident  
O&M  Operation & Maintenance 
PAM  Post Accident Monitoring 
PLC  Programmable Logic Controller 
PSA  Probabilistic Safety Assessment 
SAT  Site Acceptance Tests 
SCC  Station Control Computer 
SW V&V  Software Verification & Validation 
3D analysis  Defence in Depth and Diversity analysis 

5 Motivation for modernization 

5.1 General 

The motivating factors for modernization can be considered under two headings according to 
the main benefits: economic and safety. The replacement of I&C equipment with a more 
modern equivalent will usually lead to increased functionality and performance improvements, 
but it is likely that most upgrades will be primarily motivated by problems with the old 
equipment rather than the perceived benefits of the new. 

5.2 Economic motivating factors 

The economic yield should be optimized using a life-cycle costing approach, taking into 
account not only lower costs but also increased production. 

5.2.1 Cost reductions  

Cost reductions can be achieved in the following areas: 

– operating costs can be reduced through efficiency improvements leading to savings in 
fuel, power consumption, consumables, or operational manpower requirements; 

– maintenance costs can be reduced by extending maintenance intervals and/or reducing 
the time and effort required for maintenance tasks. Improvements in the reliability of 
equipment will reduce the cost of repair work and spares inventory. Also the reduction 
of the number of equipment families by the use of a single system platform may lead to a
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reduced spare parts inventory. In some cases, high redundancy design can allow pre-
ventive maintenance during normal operation; 

– administration costs can be reduced through improvements in the way in which 
information is collected, processed, stored, and presented. 

Cost reductions should be considered using a life-cycle costing approach focused on 
minimizing the total cost of the system over its intended life cycle. Note that a modernization 
with an expensive type of component with high reliability may increase the procurement cost 
but reduce the support cost, and may give the lowest overall life cycle cost. 

5.2.2 Revenue 

Revenue can be increased in the following ways: 

– Higher generation level 
Improvements in monitoring and protection systems can give greater confidence in plant 
status, allowing reduction of safety margins at the same plant safety level and more power 
output. 

– Increased availability 
Shorter shutdowns for repairs, routine maintenance and fuelling, and a lower probability of 
spurious trips will result in better plant utilization. This can be achieved through 
improvements in reliability and stability, and through the use of ‘smart’ systems with 
capabilities for self-checking, diagnostics and auto-calibration, and improved operator 
support by HMI and I&C functions. The upgrading of obsolete equipment reduces the 
probability of a prolonged shutdown due to the unavailability of replacement parts. 

– Increased plant lifetime 
If the operation of the plant can be extended beyond its planned economic lifetime there is 
a considerable benefit in accounting terms, because the revenue is no longer offset by 
capital charges. It is necessary to modernize any equipment or systems whose predicted 
residual life will be insufficient for the planned plant life extension. 

5.2.3 Economically motivated modernization 

Economically motivated modernization may be initiated by one or more of the following 
factors: 

– Obsolescence 
Equipment obsolescence occurs towards the end of a product’s life cycle. When an item of 
equipment is no longer in production, the level of service available from the manufacturer 
will decrease, and spare parts and consumables become unavailable or unacceptably 
expensive. Obsolescence also occurs at the electronic component level, where life cycles 
can be as short as a few years. 
The initial effect of obsolescence is to increase time scales and costs for maintenance and 
repair work. Ultimately, the equipment will be rendered unserviceable by the non-avail-
ability of spare parts. 

– Competence of personnel 
A related problem is the decreasing availability of suitably skilled maintenance personnel. 
Recently trained personnel do not have the required skills for analog electronics. 
Technical education and training courses tend to concentrate on digital technology. 
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– Ageing 
The ageing effects suffered by electronic components and assemblies can lead to problems 
with noise, drift, response time, EMI susceptibility, and general reduced reliability. 
Examples of degradation due to ageing include: 

• chemical effects such as oxidation or corrosion, which lead to high resistance contacts 
in connectors, switches and solder joints; 

• drying out of electrolytic capacitors; 

• loss of insulation due to the build-up of surface contamination (particularly in high-
voltage equipment); 

• cables and other components made from organic material are subject to ageing effects 
(e.g. embrittlement) when exposed to temperature, radiation, oxygen, etc.; 

• mechanical effects such as wear, seizure, and loss of spring tension, all of which 
eventually lead to the failure of mechanisms in switches, connectors, relays, etc. 

– Compatibility issues 
It is sometimes necessary to upgrade equipment which would otherwise be considered 
satisfactory because of the effects of changes elsewhere. The following are examples of 
compatibility issues: 

• changes to reactor or process equipment resulting in differing I&C requirements; 

• changes to other I&C equipment using newer interfacing connections or protocols. 

5.3 Safety motivating factors 

A safety improvement upgrade may become necessary to comply with regulatory require-
ments. Such an upgrade may have a significant cost and no apparent economic benefits. 
Nevertheless, the decision is ultimately an economic one where the plant owner should 
compare the costs of performing the upgrade versus the costs associated with operating 
restrictions on the plant. 

Safety improvement upgrades may be initiated by one or more of the following: 

– recommendations of a safety review; 
– changes in licensing requirements; 
– deficiencies revealed by an incident or reportable occurrence; 
– deficiencies revealed by testing. 

5.4 Summary of motivations for modernization 

A report should be written summarizing the various aspects of modernization for use in the 
decision on future actions. It is recommended where possible that the report include a cost 
benefit analysis where each argument can be quantified. Clause 7 may be used as a checklist 
for defining the most important aspects. When a decision is taken to investigate and define a 
modernization, the I&C life cycle description in clause 6 should be followed. 
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6 Modernization decision overview 

6.1 I&C life cycle  

A reference life cycle should be established for the modernization project, and a suggested 
outline for a life cycle is given in table 1. 

Based on the input from clause 5 on motivation for modernization this clause focuses on the 
life cycle for modernization. With reference to the IAEA-TECDOC-1066, which mainly 
addresses the potential suppliers of nuclear plant services, this technical report addresses 
just those life cycle phases which require specific activities from the NPP utilities. Table 1 
gives in close co-relation to IAEA-TECDOC-1066 an overview of all life cycle phases of I&C 
systems.  

This clause focuses on the phases which determine the strategy for modernization and the 
tender process up to the point where any necessary new equipment or plant I&C changes are 
ordered (1 to 3 in table 1). The life cycle phases described are: 

– 6.2 “Long-term I&C strategy”, 
– 6.3 “Feasibility studies”, 
– 6.4 “Tender specification and purchasing of the individual systems”. 

In clause 7 “Considerations for modernization” and clause 8 “Implementation” more details 
are described for use when applicable in the appropriate subclauses. 
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Table 1 – I&C life cycle phases  

(see also Table XI of IAEA-TECDOC-1066) 

I&C life cycle phases 

Generic modernization strategy Relating actions, results, plans 
1 Long-term I&C strategy 
to meet the needs for plant operation 

Evaluation of I&C systems status 
Renewing/upgrade priorities 
Budgetary boundary conditions 
Different modernization scenarios 

A Generic feasibility studies  
– Plant-related preconditions and goals 
– Licensing 
– Preliminary budget costs  
– Implementation strategy 
– I&C architecture 
– Sequence of modernization steps 

2 Feasibility studies 

B Studies of technical feasibility aspects 
– Evaluation of as-built documentation  
– Basic requirements specification 
– Function allocation 
– Function and task analysis for HMI 
– Data collection and design goals 

Modernization phases of individual systems Relating actions 
3 Tender specification and purchasing of individual 
systems or complete I&C 

Specification of I&C properties 
Specification of requirements 
Suppliers’ tenders 
Order to the supplier 

IE
C

 62096 

4 Specification of the individual I&C systems Validated specification and plans on: 
– system validation (FAT & SAT) 
– system operation and maintenance 
– staff training 

5 System realization 
Detail design of individual I&C systems 
Manufacturing and system integration 

Detailed manufacturing and installation documentation and 
operating and maintenance manuals  
System ready for tests 

6 Factory acceptance test (FAT) System ready for shipment to site 
FAT test report 

Plant related phases 
7 Installation and setting to work of the individual 
systems 

Start of system failure reporting 

8 Training and contractual documents All contractual documents provided 

9 Site acceptance test (SAT) and commissioning 
with plant 

System ready for operation 
SAT test report 

10 Operation and maintenance Continued system failure reporting 
Reporting of the result of routine tests 
Simulator upgrading 
Operator training 
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6.2 Long-term I&C strategy 

A long-term I&C strategy ensures the planning of the long-term maintenance of all I&C 
functions necessary for plant operation. The utility’s overall strategy, objectives, financial 
situation and operational plans will affect the modernization programme. These strategic 
factors will influence the more detailed work of preliminary evaluations and will set the goals 
for detailed feasibility studies. The preliminary evaluation should suitably identify these 
factors. 

6.2.1 Preliminary evaluation of I&C systems status and future needs 

A preliminary evaluation of the potential for modernization should be made. This should 
discuss the basic reasons for requiring modernization work, the goals of that work, and the 
main expected impact on operation, safety and efficiency, giving the expected benefits and 
budget costs.  

Essential inputs can be derived from the long-term operation and maintenance history of the 
individual I&C systems: 

– failure records give details of specific failure modes, specific fault levels and quantified 
failure rates; 

– the experience of I&C faults and the respective potential consequences on power 
generation; 

– yearly man-hour records for maintenance and repair work together with procurement 
records for spare and replacement parts form an economical base line, documenting the 
trend of rising difficulties in the procurement of obsolete spare parts and the repair of 
faulty, obsolete I&C systems; 

– declining competence of the utility staff and suppliers with the present I&C systems. 

An overview of the records of the above criteria in correlation with the intended time schedule 
for further plant operation gives the basis for the scope of I&C systems which should be 
considered for potential modernization and the relative priority between different I&C systems. 

Additionally, it has to be considered that in the case of faults in safety or safety-related I&C 
systems, specific reports may be required by the licensing authority, even if these faults did 
not directly or indirectly cause a safety threat or hazard. 

The I&C should be reviewed for compliance with the current safety requirements and 
expected future safety requirements. For future safety requirements, there should be 
strategic/planning decisions taken at a high organizational level. These safety requirements 
and any safety reviews of the plant or of similar plants of the same reactor family (such as 
those made by IAEA) should be used as an input to the preliminary evaluation of 
requirements. 

The functionality of the I&C should be evaluated from the point of view of the operators and 
the operation management, and the need for improvements should be stated in the evaluation 
summary.  

It should be understood from the beginning that the process leading to a firm decision on a 
certain scope for modernization requires an iterative procedure. This is because the costs for 
any modernization project will only be properly determined from an inquiry and bidding 
process, and have to be compared with the budgetary framework which depends on the 
economics of the plant. 
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