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Extension of operational lifetime of Paks NPP

Renewal of operational license

Safety and good plant condition!

Systematic review of AMPs

AMP review of main components 

AMP
Development

AMPAMP
DevelopmentDevelopment

INTRODUCTION
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Passive 
components
Fulfilling their safety functions 
appointed in the final safety 
analysis report without moving 
parts and without changing 
their properties or states

Regulator guide
4.14

Long-live
components
Design does not contain their 
substitution in shorter duration 
than the designed lifetime of 
the installation due to the 
expiration of their qualified 
lifetime or to other specific 
duration.

Passive and long-lived system components
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Branch pipes of the primary circuit

RPV Internals

Primary circulating pumps

Primary circuit gate valves

Selected
components

SelectedSelected
componentscomponents

Reactor vessels

Steam generators

Pressurizers

Primary circuit piping

Main components
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AMP review stages (Based on NRC’s 10 attributes)

1. Identification of potential
degradation mechanisms

2. Preventive or mitigating actions

3. Parameters to be controlled

4. Detection of specified
aging effects

5. AMP related Monitoring
and Trending

6. Acceptance Criteria

7. Corrective actions

8. Confirmation process

9. Administrative control

10. Operational experience
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Potentional degradition mechanismsPotentionalPotentional degraditiondegradition mechanismmechanismss

GuidelineGuideline
1.261.26

GALL GALL 
reportreport

DifferencesDifferences OperationOperation
practicepractice

1. Identification of potential degradation mechanism
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Table of potential degradation mechs of main VVER comps
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Critical locations of the VVER steam generators



Review and Development of AMPs of the Main Components at Paks NPP     15-18 October 2007 10/25

+
DIRECTLY CONNECTED SUPPORT 
ATTACHMENTS

8

++
EMERGENCY FEED WATER INLET 
NOZZLE

7

++
SG/PRIMARY PIPING CONNECTION6

+++
FEED WATER INLET NOZZLE5

+++
PRIMARY COLLECTORS, WELDS4

++++
THREADED JOINTS OF THE 
PRIMARY COLLECTORS AND 
OTHER BOLTED CONNECTIONS

3

++++
HEAT EXCHANGER TUBES2

++++
SG WALL/WELDS/NOZZLES1

STRESS 
RELAXATION

EROSION-
CORROSION

THERMAL 
AGING/CHANGE 
OF PROPERTIES

FATIGUEGENERAL 
CORROSION /
LOCAL 
CORROSION

WEAR

POSSIBLE DEGRADATION MECHANISMSCRITICAL LOCATIONS

Example: Critical locations of possible degradation mechanisms
in the VVER steam generators
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1
Corrosion mitigation:

Properly adjusted 
primary / 

secondary circuit 
water chemistry 
parameters

2
Prevention boric acid corrosion of outer surfaces:
Leak detection 
system: YC

3
Mitigation of RPV wall radiation embrittlement:
Low leakage core 
arrengement

2. Identification of preventive or mitigating actions



Review and Development of AMPs of the Main Components at Paks NPP     15-18 October 2007 12/25

Tube plugging data of the Paks NPP steam generators

194
0,57 %

1258292944224. 

345
1,02 %

26953642421043.

764
2,27 %

9969174195166612.

79
0,23 %

2310337241.

TOTAL6.SG5.SG4.SG3.SG2.SG1.SGUNIT



Review and Development of AMPs of the Main Components at Paks NPP     15-18 October 2007 13/25

Low leakage core arrengement

2. blokk gyorsfluxus középszintnél
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1

Fatigue and thermal aging

2

Corrosion processes

3

Radiation embrittle-ment

4

Cavity dosimetry

3. Identification of parameters to be controlled
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DESIGN 
NUMBER OF 
LOOP LEAK 
TEST CYCLES 
ARE LIMITING

The design fatigue 
calculations are under

reassessment in the frame 
of LR TLAA-s
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1
Fatigue, all forms of stress corrosion and several types of local corrosion:
Crack initiation and 
crack propagation

2
Thermal and radiation emrittlement:
Loss of fracture 

toughness

3
Boric acid corrosion, general corrosion, wear and erosion/corrosion:

General or local loss 
of material

4. Detection of specified aging effects
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Visual inspections in
the frame of 

Maintenance Programs

Special one time inspection
programs 

Walk down programs of
the operational personal

NPP Paks
current

programs

NPP NPP PaksPaks
currentcurrent

programsprograms

In-service Inspection
Programs, Periodic Condition

Monitoring Programs

Pressure tests

RPV material Surveillance
program

These aging effects in the majority of cases were founddetectable using following NPP Paks current programs
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Steam generator ODSCC

Degradations with
loss of material

Radiation emrittlement

Monitoring
and

trending

MonitoringMonitoring
andand

trendingtrending

Surface corrosion

Boric acid corrosion

Fatigue and for other type
of crack propagation
Local effects related

degradation forms, like SCC

5. AMP related monitoring and trending(examples)
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Monitoring the detected indications of the RPV (DACAAM database)
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Monitoring of SG tube degradation (DACAAM 
database)
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1
Criteria catalog of the ISI programs 

2
Periodic material condition inspection programs and maintenance programs 

3
Criteria for primary/secondary water chemistryparameters

4
Criteria from

TLAA computations

6. AMP related acceptance criteria
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1

A new complex AMP 
procedure was 
compiled.

2

A new central AMP 
division was 

recently organized.

7-9. AMP related confirmation process, correctiveactions and administrative control
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1
All available PWR/VVER age related operating experience 

2
IAEA IRS, WANO and NRC LER 

3
Current AMP programs,certain possible critical locations

4
Collecting age related operational experience

10. AMP related operational experience
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Cavity dosimetry

Recommended
Modifications

RecommendedRecommended
ModificationsModifications

One time inspection programs 

Additional temperature
monitoring and 

fatigue calculations

CONCLUSION

Modification of several
internal procedures 




