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The documents published by ENIQ, the European Network for Inspection and Qualification, 

belong to one of the following three types: 

 

 
Type 1 — Consensus Document 

A consensus document contains harmonised principles, methodologies, approaches and 

procedures, and stresses the degree of harmonisation on the subject among ENIQ 
members. 

 

 
Type 2 — Position/Discussion Document 

A position/discussion document may contain compilations of ideas, expressions of opinion, 

reviews of practices, or conclusions and recommendations from technical projects. 

 
 

Type 3 — Technical Report 

A technical report is a document containing results of investigations, compilations of data, 
reviews and procedures without expressing any specific opinion or valuation on behalf of 

ENIQ. 

 
 

 

This document “ENIQ TGR Discussion Document on the Role of In-Service Inspection of the 

Reactor Pressure Vessel (RPV)” (ENIQ Report No 35) is a Type 2 document. 
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FOREWORD 
 

This document is the outcome of one of the activities of ENIQ’s Task Group on Risk 

(TGR) concerning risk-informed in-service inspection (RI-ISI). 

 
ENIQ, the European Network for Inspection and Qualification, was set up in 1992 in 

recognition of the importance of the issue of qualification of NDE inspection 

procedures used in in-service inspection programmes for nuclear power plants. Driven 
by European nuclear utilities and managed by the European Commission Joint 

Research Centre (JRC) in Petten, the Netherlands, ENIQ was intended to be a 

network in which the available resources and expertise could be managed at 
European level. It was also recognised that harmonisation in the field of codes and 

standards for inspection qualification would furnish major advantages for all parties 

involved, with the ultimate goal of increasing the safety of European nuclear power 

plants. More information on the ENIQ network and its activities can be found at 
http://safelife.jrc.nl/eniq/. 

 

ENIQ’s work is done by two sub-groups: the Task Group on Qualification (TGQ) 
focuses on the qualification of in-service inspection (ISI) systems, while the Task 

Group on Risk (TGR) focuses on risk-informed in-service inspection (RI-ISI) issues. 

The TGR has published the European Framework Document for Risk-Informed In-

Service Inspection, and is producing more detailed recommended practices and 
discussion documents on several RI-ISI-specific issues. 

 

This document is intended to act as a basis for discussion on how to apply RI-ISI 
concepts to the Reactor Pressure Vessel (RPV). 

 

The members of the ENIQ Task Group on Risk are: 
 

V Chapman    OJV Consultancy Ltd, United Kingdom 

C Cueto-Felgueroso   Tecnatom, Spain 

D Lidbury    Serco Assurance, United Kingdom 
K Enger   Ringhals AB, Sweden 

A Eriksson    JRC, European Commission, The Netherlands 

C Faidy    EDF, France 
R Fuchs    Leibstadt NPP, Switzerland 

L Gandossi    JRC, European Commission, The Netherlands 

L Horacek    NRI, Czech Republic 
G Hultqvist    Forsmark Kraftgrupp AB, Sweden 

E Kichev    Kozloduy NPP, Bulgaria 

P Lacaille    Areva, France 

A Leijon    Ringhals AB, Sweden 
J Lötman    Forsmark Kraftgrupp AB, Sweden 

P O’Regan    EPRI, United States 

T Schimpfke    GRS, Germany 
B Shepherd    Doosan Babcock, United Kingdom 

K Simola    VTT, Finland 

J Slechten    Tractebel, Belgium 

A Toft     Serco Assurance, United Kingdom 
A Walker    Rolls-Royce, United Kingdom 

A Weyn    AIB-Vinçotte International, Belgium 
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This ENIQ Type 2 document was approved for publication by the ENIQ Task Group 

on Risk. The main author of this report is Jan Lötman of Forsmark Kraftgrupp AB. The 

document was edited by Luca Gandossi of IE-JRC. 
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1 BACKGROUND 
 

The ENIQ Framework Document on Risk-Informed In-Service Inspection [1] has been 

produced to serve as a guideline for both developing own risk-informed in-service inspection 

(ISI) approaches and using or adapting already established approaches to the European 
environment, taking into account utility-specific characteristics and national regulatory 

requirements. 

 
The Framework Document focuses on piping but its application to the Reactor Pressure 

Vessel (RPV) is not excluded. This report discusses the application of an RI-ISI strategy to 

the RPV. 

 
 

2 REACTOR PRESSURE VESSEL 
 

In terms of plant safety, the reactor pressure vessel (RPV) is the most critical pressure 
boundary component in a Pressurised Water Reactor (PWR) or Boiling Water Reactor 

(BWR). 

 

The RPV guarantees a safety barrier against fission-product release, supports control rods 
and vessel internals, provides coolant around the reactor core and directs reactor coolant to 

the steam generator (PWR) or steam to the turbine (BWR). 

 
The RPV is a 1x100% vessel, i.e. it has no redundancy in order to fulfil its safety functions as 

a pressure-retaining barrier. This is in contrast to the normal design philosophy of multiple 

trains (e.g. 4x50%) or diversification to fulfil a specified task. This has influenced design, 
manufacturing and inspection during manufacturing so that the end product is a robust 

vessel based on conservative assumptions. 

 

 

3 RI-ISI OF RPV 
 

In-service inspection (ISI) is an essential element of the defence-in-depth concept, consisting 

of non-destructive examination as well as pressure and leakage testing [2]. ISI helps to 
guarantee that the basic nuclear safety functions are preserved and that the probability of 

radioactive materials breaching the containment is reduced. 

 

Risk-informed in-service inspection (RI-ISI) reflects recent developments in Probabilistic 
Safety Assessment (PSA) technology, the understanding of degradation mechanisms (e.g. 

structural reliability modelling, root cause evaluations) and the experience gained from nearly 

10000 reactor years of operating experience by NPPs. 
 

RI-ISI is aimed at rational plant safety management by taking into account the results of 

plant-specific risk analyses. The fundamental idea is to identify high-risk locations where 

inspection efforts should be concentrated. In other words, the principle underlying RI-ISI is 
that inspections will be performed where they give the largest safety benefit. 

 

This is, at least in principle, applicable to the RPV as well as to piping. The RPV is a vital 
component of the risk profile in a nuclear reactor. If it is accepted that ISI should be governed 

by risk, then the RPV should be included in the RI-ISI programme. 

 
It is worth recalling that in this document risk is defined in the engineering sense as the 

product of the consequences of a failure and the probability of that failure occurring, as 

follows: 
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 Risk = {Probability of Failure} x {Consequence of that Failure} 

 

The consequence of failure is usually measured as Conditional Core Damage Probability 
(CDDP) as defined by a Level-1 PSA, or as an estimation of off-site fission-product release, 

such as Conditional Large Early Release Probability (CLERP), if a Level-2 PSA is available. 

 
When applying the equation above to a structural element of the RPV (for instance, a weld), 

it is typically concluded that: 

 
1. The consequence of a structural failure is very high. 

2. The probability of such failure is very low, due to the very stringent design and 

manufacturing requirements. 

 
The RPV is thus a high-consequence/low-failure probability site, discussed in Section 4.9.4.2 

of the ENIQ Framework Document on Risk-Informed In-Service Inspection [1]. The overall 

risk level is not necessarily the highest that can be derived when all the plant components 
are considered together, and considerations based on risk alone could logically cause the 

RPV to be excluded from the ISI programme. 

 
Traditionally, ISI programmes (and more generally, the concept of nuclear safety) have been 

based on considerations of consequence of failure alone. This has led the RPV to feature 

very prominently as the very top candidate for inclusion in a traditional ISI programme. Even 

when RI-ISI programmes have been approved, the RPV has been altogether excluded from 
its scope, and a special, more “traditional” programme carried out in parallel. 

 

 

4 SWEDISH EXPERIENCE OF RI-ISI OF RPV 
 

Sweden has had a regulatory requirement to use a risk-informed system for large parts of the 

RPV since 1995. The requirements were first presented in SKIFS 1994:1 [3] as a request to 

perform a qualitative risk assessment and to make a relative risk ranking of parts of the RPV. 
SKIFS 1994:1 was replaced by SKIFS 2000:2 [4] in 2001. The difference between the old 

and new regulation consisted in the fact that the relative risk ranking was no longer restricted 

to a qualitative approach. SKIFS 2000:2 was finally replaced by SKIFS 2005:2 [5] but the 
requirements for ISI are in principle unchanged. 

 

Table 1 summarises which elements of the RPV were excluded from the RI-ISI programme 

according to the various SKIFS requirements, and were therefore mandatory for inspection. 
 

 

 
 
Table 1 RPV elements excluded from the RI-ISI programme according to various SKIFS 

requirements 
 

SKIFS 1994:1 SKIFS 2000:2 SKIFS 2005:2 

Shell welds Shell welds Shell welds 

Nozzle-to-shell welds Nozzle-to-shell welds Nozzle-to-shell welds 

Nozzle-to-safe-end welds Nozzle-to-safe-end welds Nozzle-to-safe-end welds 

Inner radius area of nozzles   

Safe ends (component)   

Safe-end-to-pipe welds   

  RPV flange/stud/bolt 
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4.1 Swedish qualitative approach 

 

The entire fleet of light water reactors in Sweden has used a qualitative risk-informed 

approach to create a relative ranking of RPV structural components. The risk ranking has 
been based on a risk matrix of inspection groups where A represents high risk, B medium 

risk and C low risk (Table 2). 

 
Table 2 Risk matrix for ranking of components according to SKIFS methodology 

 

 Consequence index 

Damage index 1 2 3 

I A A B 

II A B C 

III B C C 

Inspection Group A = High Risk 

Inspection Group B = Medium Risk 

Inspection Group C = Low Risk 

 

The “consequence index” is based on how severe a rupture or leakage is, considering: 
• core damage 

• containment penetration 

• external release of radioactive material 

 
The “damage index” is based on the probability of degradation of the mechanical equipment. 

Stress corrosion cracking is the dominant damage mechanism for parts within the scope of 

RI-ISI. For mandatory components, radiation embrittlement and mechanical fatigue were 
postulated as active damage mechanisms. 

 

4.2 Conclusion from a Swedish BWR with internal circulation pumps 

 
Experience from applying RI-ISI according to the qualitative requirements of SKIFS 1994:1 

[3] is briefly summarised below. By using the risk matrix it was possible to make a ranking 

within the different inspection groups A to C. The result was that inspection group C (low risk) 
dominated. This resulted from the fact that the maximum flow from a leakage below the core 

was < 45 kg/s. Such flow could be controlled by 2 out of 4 high-pressure injection trains, thus 

giving a consequence index of 3 (low). 
 

Results from RI-ISI of RPV according to SKIFS 1994:1: 

• total number of components (welds) ~2 000 

• mandatory components ~104 (shell welds, nozzle-to-shell welds, inner radius of 
nozzles, nozzle-to-safe-end, safe ends, safe-end-to-pipe) 

• inspection group A components ~16 (RPV lid attachments) 

• inspection group B components ~30 (instrumentation nozzles) 
• inspection group C components ~1 900 (instrumentation nozzles, main circulation 

pump nozzles, nozzles, housing, attachments to RPV) 

 

 
4.3 Risk reduction due to in-service inspection 

 

Risk reduction is not explicitly mentioned in SKIFS 1994:1. The requirement is that inspection 
is to be directed against high-risk areas, inspection groups A and B, and that inspection is to 

be performed with a qualified system. This leads to the conclusion that inspection is to be 

performed where the benefit in terms of risk reduction is greatest. 
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5 RISK STUDIES RELATED TO THE MECHANICAL INTEGRITY OF 
THE RPV 

 
5.1 The BWR Vessel and Internals Project (USA) 

 

The BWR Vessel and Internals Project (BWRVIP-05) made recommendations [6] for 
alternative inspection requirements for RPV shell welds. The report was issued in 1995. 

 

To accomplish the objectives of the project a number of aspects were addressed. 
 

• A description of previous and current ASME Code and Regulatory ISI requirements: 

- inspect 100% (>90%) of longitudinal seam welds; 

- inspect 100% (>90%) of circumferential seam welds. 
• The need for alternative inspection criteria. 

• A historical review of the fabrication of reactor pressure vessels, including such topics 

as welding, repairs and pre-service inspection. 
• A general discussion of in-service inspection methods, techniques, limitations and 

other factors affecting vessel weld inspections. 

• Results of a survey conducted on BWR vessel shell weld inspections. 

• A discussion of operational loadings and transients. 
• A qualitative review of the BWR attributes demonstrating the inherent safety of BWR 

reactor pressure vessels. 

• A discussion of potential degradation mechanisms and their anticipated impact on 
pressure vessel integrity. 

• A discussion of the current inspection criteria and scope. 

• A “Monte Carlo” probabilistic analysis which evaluates the effect that reactor shell weld 
in-service inspection has on establishing vessel integrity. 

• Recommendations for new criteria for inspections, scope expansions and re-

inspections. 

• A cost-benefit evaluation of existing inspection criteria v. the recommended new 
criteria. 

 

The project proposed the following inspection requirements based on the only damage 
mechanism considered to have an effect on vessel failure probability (postulated SCC in low-

alloy steel in irradiated axial weldment): 

• inspect 50% of longitudinal seam welds; 

• inspect 0% of circumferential seam welds. 

The US Nuclear Regulatory Commission made an extensive review and issued a final safety 

evaluation report [7]. The review covered several aspects concerning the likelihood and sizes 

of defects, degradation mechanisms, transients and in-service inspection. In conclusion, the 
USNRC accepted the following revised inspection requirements: 

 

• inspect 100% of longitudinal seam welds; 
• inspect 2-3% of circumferential seam welds (intersections axial — circumferential). 

 

The result of the review was based on the following conclusions: 

 
• There is a difference of three orders of magnitude in failure frequencies between 

longitudinal (4.4 104/year) and circumferential welds (8.2 107/year). 

• In-service inspection of longitudinal welds is expected to reduce failure probability only 
by a factor of 2–3, but it can provide important information regarding unanticipated 

degradation. 
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• The circumferential weld failure frequencies are below the acceptable core damage 

frequency (CDF) and large early release frequency (LERF) according to Regulatory 

Guide 1.174 [8]. In-service inspection is estimated to reduce the probability of failure by 

a factor of approximately 10, which is considered negligible because of the failure 
probability being already low without inspection. 

 

5.2 ASME (USA) 
 

ASME published in 1998 an update of risk-based inspection guidelines [9]. Based on 

probabilistic fracture mechanics calculation, the report concluded that there is a difference in 
probability of failure by several magnitudes between different weld locations. Postulated 

damage mechanisms were radiation embrittlement and mechanical fatigue. 

 

The belt region, which is susceptible to radiation embrittlement, is dominant. Mechanical 
fatigue was assessed to be a damage mechanism of less concern. In-service inspection was 

estimated to reduce the probability of failure by one to two orders of magnitude. 

 
5.3 RIP-RT (Sweden) 

 

The Swedish utilities are managing a project called RIP-RT [10] with the aim of seeking 
acceptance by the regulator of a risk-informed selection of RPV parts whose inspection is 

today mandatory. Up to date (2007), three BWRs have been analysed. 

 

The performed analysis has comprised the following steps: 
 

• fabrication of the vessel 

• in-service inspection survey 
• assessment of degradation mechanisms 

• assessment of consequences of failure 

• evaluation of failure probabilities by use of Probabilistic Fracture Mechanics 

• risk evaluation 
• risk reduction by inspection of the RPV 

• other risk-reducing measures for the RPV butt welds 

• unknown damage mechanisms or conditions 
• conclusion and recommendations 

 

The only known degradation mechanism is embrittlement in the core region, whilst 
mechanical fatigue and stress corrosion are considered non-relevant. Probability of failure is 

calculated to be ~1E-3 for longitudinal and circumferential welds in the core region, and <1E-

6 for the remaining welds. In-service inspection is expected to reduce the probability of 

failure by a factor of between 2 and 16. 
 

5.4 Conclusion 

 
The three studies mentioned above came to similar conclusions. 

  

• The only known damage mechanism of interest is embrittlement due to neutron flux in 
the core region. This is not a new conclusion and programmes exist for surveillance 

testing of RPV shell material. 

• The probability of failure for the different shell welds of a BWR/PWR varies by several 

orders of magnitude. Welds in the core region have a relatively high probability of 
failure, compared to other locations where there is no identified damage mechanism. 

• ISI has the potential to reduce the probability of failure approximately by a factor of 

between 2 and 10. 
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6 RI-ISI AS PART OF THE DEFENCE IN DEPTH FOR THE RPV 
 

The RPV is part of the third barrier (Reactor Coolant Pressure Boundary) and the single most 

important pressure-retaining part in a light water reactor. As stated above, the RPV has no 

redundancy in order to fulfil its safety functions as a pressure-retaining barrier. 
 

From a defence-in-depth perspective [2] this has influenced design, manufacturing and 

inspection during manufacturing so that the end product is a robust vessel based on 
conservative assumptions (defence in depth level 1). 

 

Further, ISI is an important activity at level 2 of defence in depth. At this level, ISI has two 

main objectives: (1) to be used in those areas where it can detect active degradation in order 
to reduce the probability of failure; and (2) to be performed as a way of confirming 

assumptions made regarding the absence of active damage mechanisms. 

 
6.1 Consequence of an RPV rupture or leakage 

 

A leakage or rupture in the RPV potentially threatens the ability to keep the core cooled. The 
loss of inventory needs to be replaced by high- and low-pressure coolant make-up systems. 

The consequence of a rupture of or leakage from the RPV is similar to the corresponding 

loss of coolant (LOCA) through piping, except for the very unlikely situation where the size of 

the rupture exceeds the size of the largest piping attached to the RPV. 
 

6.2 Probability of failure 

 
Due to the high quality of design, there are few known damage mechanisms affecting the 

RPV. The following points can be made to summarise the situation: 

 
• Embrittlement in the core region. This is an important factor to consider, but the 

phenomenon is typically kept under strict surveillance by means of mechanical testing 

programmes. 

• Integrity analyses (fracture mechanics) of shell welds and nozzle-to-shell welds are 
often based on mechanical fatigue, the reason being that mechanical fatigue is 

considered to constitute the most likely (albeit low-probability) damage mechanism. 

• Except for postulated mechanical fatigue no other damage mechanism is identified. 
 

This experience is supported by fracture mechanics analyses performed by different 

organisations. These results conclude that the probability of failure may differ by several 

orders of magnitude depending on location on the RPV. 
 

Performed studies [6, 11] conclude that transients at low temperature during shutdown, for 

instance low-temperature overpressure (LTOP), are the dominant failure mode for BWR. The 
same situation [7] applies for PWR given a pressurised thermal shock (PTS) transient. 

 

6.3 Risk reduction due to in-service inspection (ISI) 
 

Qualified in-service inspection has the capability to reduce the probability of failure with a 

factor of between 2 and 10 [7, 9, 10, 11, 12]. If ISI is to be performed with the aim of reducing 

risk, it would be expected that inspection effort would be focused on risk-significant sites 
where probability of failure is considered to be high. However, defence-in-depth 

considerations may also lead to inspection of high-consequence/low-probability components 

such as the RPV, see Section 6.4, below. 
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6.4 High-consequence/low-probability components 

 

The European Framework Document for Risk-Informed In-Service Inspection [1] 

acknowledges the special situation of inspection sites with a high consequence and a low 
probability of failure. 

 

“These sites are considered not to be safety-significant due to the very small 
associated probability of failure. However, it is recognised that a problem of confidence 

can arise if the component’s probability of failure is well below the area for which there 

is any practical experience. Any inspection in this area is intended to provide additional 
confidence in the assessed probability of failure. In this way the inspection can be 

considered to cover an unknown or unexpected degradation mechanism that could 

challenge the integrity of the component and thus provides an element of conceptual 

defence in depth.” [1]. 
 

This situation is particularly true for the RPV and must be considered in the chosen 

inspection strategy. 
 

6.5 Conclusion regarding RI-ISI applicability for the RPV 

 
Based on the discussion above, the following conclusions may be drawn: 

 

• The RPV is part of the third barrier (Reactor Coolant Pressure Boundary) and the 

single most important pressure-retaining part in a light water reactor. As part of the 
second defence in depth ISI should be used where it gives as large a benefit as 

possible to reduce the risk for rupture or leakage. 

• RI-ISI as outlined in the ENIQ Framework Document [1] is applicable for planning and 
performing in-service inspection of the RPV. 

• Experience based on known damage mechanisms, on the probability of failure and on 

the capability of ISI to reduce the probability of failure, clearly indicates that ISI should 

be aimed at relatively high-risk locations. 
• Special consideration should be given to the issue regarding high-consequence/low-

probability components. Such consideration is of particular importance in the case of 

the RPV. 
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Abstract 
This document is the outcome of one of the activities of ENIQ’s Task Group on Risk (TGR) 
concerning risk informed in-service inspection (RI-ISI).  
 
ENIQ, the European Network for Inspection and Qualification, was set up in 1992 in 
recognition of the importance of the issue of qualification of NDE inspection procedures used 
in in-service inspection programmes for nuclear power plants. Supported by European nuclear 
utilities and managed by the European Commission Joint Research Centre (JRC) in Petten, 
the Netherlands, ENIQ was intended to be a network in which the available resources and 
expertise could be managed at European level. It was also recognised that harmonisation in 
the field of codes and standards for inspection qualification would furnish major advantages for 
all parties involved, with the ultimate goal of increasing the safety of European nuclear power 
plants. More information on the ENIQ network and its activities can be found at 
http://safelife.jrc.nl/eniq/. 
 
ENIQ’s work is done by two sub-groups: the Task Group on Qualification (TGQ) focuses on 
the qualification of in-service inspection (ISI) systems, while Task Group on Risk (TGR) 
focuses on risk-informed in-service inspection (RI-ISI) issues. The TGR has published the 
European Framework Document for Risk-Informed In-Service Inspection, and is producing 
more detailed recommended practices and discussion documents on several RI-ISI-specific 
issues. 
 
This document is intended to act as a basis for discussion on how to apply Risk-Informed In-
Service Inspection (RI-ISI) concepts to the Reactor Pressure Vessel (RPV). 



 

The mission of the Joint Research Centre is to provide customer-driven scientific and technical 
support for the conception, development, implementation and monitoring of EU policies. As a 
service of the European Commission, the JRC functions as a reference centre of science and 
technology for the Union. Close to the policy-making process, it serves the common interest of 
the Member States, while being independent of special interests, whether private or national. 
 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




