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Introduction

Plant modifications

TVO today

Prioritizing and timing maintenance

Operational Risk Management 

Strategic decisions
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PLIM AND LTO AT TVO
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STABLE AND RELIABLE PRODUCTION
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TVO’S PLIM STRATEGY AND POWER  UPRATINGS
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• Keep the units “As good as they were when new” and have 

“Allways 40 years operation time ahead”

• TVO has uprated reactor power twice – next one planned

• Main component replacement according to Ageing Evaluation 

during power uprating projects

• The goal has been to maximize production and to minimize 

outage times
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1st Reactor Power increase

100 % - 108 %

1st Reactor Power increase

2000 MWth -> 2160 MWth

100 % - 108 %

MODE, 2nd Reactor Power increase

100 (108) % - 115,7 (125) %

MODE, 2nd Reactor Power increase

2160 MWth -> 2500 MWth

100 (108) % - 115,7 (125) %

TIMO, HP turbine

modernisation + 20 MWe

TIMO, HP turbine

modernisation + 20 MWe

2nd LP turbine change + 25 MW2nd LP turbine change + 25 MW

1st LP turbine change + 35 MWe

840 MWe
860 MWe

885 MWe

710 MWe

660 MWe
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TVO’S MARKET POSITION IN NORDIC 

FROM 1970’S TO 2000
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• TVO produces electricity only for shareholders on cost without profit

• From 1970’s to 1990’s TVO produced electricity only for shareholders own use -

mainly pulp and paper industry

Maximization of production was most important

High availability, stable production and power uprating

• In 1990’s started opening of electricity market - shareholders also on the market

After that price of electricity collapsed in Nordic Countries

Stable production still valuable
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MODERNIZATION OF OLKILUOTO UNITS 1&2
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Diverse RHR Diverse RHR 

system

MODERNIZATION PROJECT 2017

Renewal of power

inside 

Renewal of power

and automation

components inside 

containment

Diverse reactorDiverse reactor

water level

measurement

Renewal of neutronRenewal of neutron

flux calibration

system

Renewal of lowRenewal of low

voltage distribution

system

Renewal of batteryRenewal of battery

backed UPS

Renewal of RHR Renewal of RHR 

pumpsEmergency controlEmergency control

room

Renewal of diesel Renewal of diesel 

generators

Renewal of feedRenewal of feed

water pumps

Renewal of HP Renewal of HP 

preheaters and 

forward

pumping of aux

condensate

Renewal of Renewal of 

main trafos
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Renewal of MCP and

frequency converters

Renewal of MCP and

frequency converters

Boring out of 

low turbine

Boring out of 

low pressure turbine

Renewal of main 

condensate

Renewal of main 

condensate pumps
New ejectorsNew ejectors

Renewal of 

steam separator

Renewal of 

steam separator

Renewal of 

moderator lid

Renewal of 

moderator tank lid

Renewal of ContainementRenewal of Containement

Spray pumps and 

heat exchangers

Renewal of RHR pumpsRenewal of RHR pumps

and 

heat exchangers

POWER UPRATE IN ADDITION TO MODERNIZATION 

PROJECT 2017 (PRELIMINARY)
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TVO TODAY AND TOMORROW
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• Today the situation for a utility is difficult

• Market price has collapsed  also in Finland and profitability is low

• No possibilities for power up-rating 

• No possibilities for renew plants as before – no more money for 
investment

• Flexibility will be more and more valuable

 Tomorrow 

• Profitability seems not change better 
• Flexibility will be more and more important
• PLIM and LTO more and more critical – profitability is still much 

better than for new investments

 This situation is totally different than it was yesterday.  

 In TVO we have to learn a new way of operation and 
maintenance
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REGULATORY REQUIREMENT

TVO’s ageing management has previously concerned the whole 

plant. New regulatory guidance YVL A.8 (Ageing Management of 

Nuclear Facility) requires ageing management of nuclear safety 

significant SSC’s.

TVO will divide ageing management to focus to the safety SSC’s and 

plant lifetime management to focus rest of the plant.
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Risk Mangement according to ISO 31000 standard as a part of the  
strategic and operative planning and project management.

Technical risks ja Operative risks 

are evaluated during the risk

assesment phases of the process

Risk management is the 

responsibility of the whole

organization
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RISK MANAGEMENT IN TVO

Risk uppdating

Evaluation of total risk situation

Risk report

”Strategically risks”

Risk evaluation

Action plan and budgeting

Risk Management report



JULKINEN© Teollisuuden Voima Oyj 18

Unexpected fault mechanism and 
CCF

Plant changes  critical for 
availability and total safety

Correct criteria for decision-making 
and a Proper Architect Engineering 

when making decisions of  
investments and spare parts policy

Effective  aging management 
process and correct preventive 

maintenance

Ageing Management

OPERATIONAL RISK MANAGEMENT IN TVO
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RISK EVALUATION

• In risk evaluation also the risks of life-time management have been 

prioritized

• Those risks are connected to:

• show stoppers

– Physical and technological ageing, Know-how, Politics 

• quality and availability of information and documentation

– Supplier, Data base, Operation experience

• know-how and expertise

• decision making

– Operative decision-making override strategic decision-making

– Short-term savings costs long-term
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STRATEGIC DECISIONS 
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• Profitability is today lousy

• More cost awareness

• Optimal long term operation

 Asset Management (as it is in PAS55 or ISO 55000) will get more 
important role in future

 More effort will be put on Ageing Management

 “40 years ahead” will be changed to Certain Date (still open)

 Cost benefit analysis for all investments will be evaluated before 
investment decision

 Calculations will be done over the whole lifetime

 No unnecessary (Nice to have) investments in future
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