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• Explore the concept of “substantial increase” in 
probability and public consequences of ex-vessel 
severe accidents per Section VIII.B.5.c of Part 52 
Appendices

Workshop Objectives and 
Deliverables

• Provide guidance to staff, reactor designers, and 
COL holders

• Provide useful examples of what is and is not a 
“substantial increase”
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Problem Statement #4

Establish guidance that should be used for evaluating 
changes to the severe accident design features 
(VIII.B.5.c) of each design certification rule 
(construction & operation).
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• VIII.B.5.c.  A proposed departure from Tier 2 affecting 
resolution of an ex-vessel severe accident design feature 
identified in the plant-specific DCD, requires a license 
amendment if:

(1) There is a substantial increase in the probability of an 
l id t h th t ti l

From Part 52 App. A (ABWR) 

ex-vessel severe accident such that a particular ex-
vessel severe accident previously reviewed and 
determined to be not credible could become credible; 
or

(2) There is a substantial increase in the consequences 
to the public of a particular ex-vessel severe accident 
previously reviewed.
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Per the Statement of Considerations for the ABWR Final Rule, the change 
process for EVSA applies only to “severe accident design features, where the 
intended function of the design feature is relied upon to resolve postulated 
accidents when the reactor core has melted and exited the reactor vessel and 
the containment is being challenged.” It does not apply to those design features 
intended to meet design basis requirements and resolve severe accidents.
In addition, the Commission is cognizant of certain design features that have 
intended functions to meet ‘design basis’ requirements and to resolve ‘severe 
accidents.’ These design features will be reviewed under either VIII.B.5.b or 

What is an Ex-Vessel Severe 
Accident (EVSA) Design Feature?

g
VIII.B.5.c depending upon the design function being changed.

Similarly, many SSCs may perform functions intended to mitigate transients or 
design basis accidents but also impact the consequences of an ex-vessel severe 
accident.  This analysis is limited to the specific functions performed by SSCs 
that are solely used to limit the consequences of an EVSA.  For example, 
containment spray pumps may limit the consequences of an EVSA but they are 
also used to mitigate DBAs.  On the other hand, a corium retention system is 
only used during an ex-vessel severe accident and is therefore within the scope 
of this analysis.  
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Example: US-APWR Tier 1
Fire Protection System Table 2.7.6.9-2

6.b The FPS fire water 
supply is available to 
the containment spray 
system and water 
injection to the reactor 

6.b Inspection will be 
performed on the as-
built FPS fire water 
supply.

6.b The as-built FPS fire 
water supply is provided 
to the containment spray 
system and water 
injection to the reactor 

Design Commitment Inspection, Tests, Analyses    Acceptance Criteria

j
cavity for severe 
accident mitigation.

j
cavity for severe accident 
mitigation.
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Tier 1
2.11 Containment Systems

The fundamental design concept of the US-APWR for severe 
accident termination is reactor cavity flooding and cool down of 
the molten core by the flooded coolant water. 

Reactor cavity flooding to enhance the cool down of the molten 
core ejected into the reactor cavity is achieved by the CSS, 

h ti d i d i b i id t i d ib d iwhose operation during a design basis accident is described in 
Subsection 2.11.3. Drain lines are used to drain spray water, 
which flows into the SG compartments, to the reactor cavity 
and cools the molten core. Fire protection system (FPS) water 
injection may also be used to inject water to the drain lines 
from the SG compartment to the reactor cavity. The FPS water 
supply is described in Subsection 2.7.6.9.1.
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Tier 2
9.5.1 Fire Protection Program

9.5.1.2.2 Fire Protection Water Supply System

The fire water supply system is designed in accordance with the 
guidance of RG 1.189 (Ref. 9.5.1-12) and the applicable NFPA 
codes and standards. The fire protection water supply system is 
sized such that it contains sufficient water for two hours 
operation of the largest US-APWR sprinkler system plus a 500 

l h t ll t t fi igpm manual hose stream allowance to support fire suppression 
activities. Redundant water supply capability is provided. In 
addition to fire suppression activities, the fire protection water 
supply system may also supply water for severe accident 
prevention, for alternative component cooling water, and for 
severe accident mitigation for the containment spray system 
and water injection to the reactor cavity, if it is available.

8



Tier 2
9.5.1 Fire Protection Program

As discussed in Subsection 9.5.1.2, the fire pump arrangement 
provides two 100% capacity pumps. One is a diesel driven fire 
pump and the other is an electric-motor driven fire pump. One is 
designated as the lead fire pump. This system arrangement 
allows one pump to be out of service and still maintain the 
capability to provide 100% of the system flow requirements Ancapability to provide 100% of the system flow requirements. An 
electric-motor driven jockey pump (or acceptable pressure 
source) is used to keep the fire water system full of water and 
pressurized, as required. Piping between the fire water sources 
and the fire pumps is in accordance with the guidance of NFPA 
20 (Ref. 9.5.1-15). A failure in one water source or its piping 
cannot cause both water sources to be unavailable.
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Tier 2
6.2 Containment
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Conceptual framework for guidance

Note: this figure shows the conceptual outline of one possible framework.  It does not represent an official staff 
position or endorsement. 11



1. Using either deterministic or probabilistic methods, determine which of the top-
level EVSAs are CREDIBLE

a) For non-CREDIBLE EVSAs, justify why the event is not CREDIBLE based 
on the reliability / effectiveness of the associated EVSA FUNCTIONS.

b) For CREDIBLE EVSAs, explain how the EVSA FUNCTIONS minimize the 
PUBLIC CONSEQUENCES of the EVSA type.      

KEY STEPS TO FRAMEWORK

2. Determine a pre-change and post-change value for each PERFORMANCE 
FACTOR associated with any DESIGN FEATURES that would be impacted by 
the change

3. Using appropriate quantitative or qualitative criteria, determine whether any 
EVSA FUNCTION is impacted to a degree that alters the conclusions reached 
during step 1a.  If so, stop.  Change requires a license amendment.

4. Using appropriate quantitative or qualitative criteria, determine whether any 
EVSA FUNCTION is impacted to a degree that alters the conclusions reached 
during step 1b.  If so, stop.  Change requires a license amendment.
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A COL holder proposes to remove automatic actuation of the primary depressurization 
system (PDS) valves.  Manual actuation at 1200 degrees core exit temperature is 
proposed. 

1.  Using level 2 PRA, the COL Holder screened out several EVSAs: 
• frequency (direct containment heating) < 1 E-8 per year Non-CREDIBLE
• frequency (containment bypass) < 1 E-8 per year Non-CREDIBLE

What EVSA FUNCTION supports this conclusion? High Pressure Core Melt 

GENERIC EXAMPLE

Prevention.

2.   DESIGN FEATURES relied upon to accomplish High Pressure Core Melt Prevention:
a) PDS
b) Low core power density
c) Reactor vessel lower head without penetrations
d) Tortuous pathway from reactor cavity to upper containment

3.   Proposed change would impact DESIGN FEATURE (a); therefore, the 
PERFORMANCE FACTORS for (a) must be quantified.  The licensee should provide a 
comparison of the before and after values of each PERFORMANCE FACTOR.    

13



DESIGN FEATURE: PRIMARY DEPRESSURIZATION SYSTEM

PERFORMANCE
FACTOR

Before proposed change After proposed change

Number of valves 2 2

Type of valve Squib Squib

Power source DC DC

Actuation method Automatic Manual

EXAMPLE (CONT.)

… … …

Stroke time < 15 seconds < 15 seconds

Does change increase frequency of Containment Bypass or Direct 
Containment Heating to the point where a previously screened out 
“Not credible” EVSA becomes “credible”?  

Yes: License amendment required per VIII.B.5.c.
No: No license amendment required per VIII.B.5.c.  Must also 
perform 50.59-like screening/evaluation against DBAs per VIII.B.5.b.
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Internal NRC Workshop, 
Aug 2010

• Preliminary thoughts on some definitions:
– Ex-vessel severe accidents - whether these include, for example, 

bypass events such as interfacing systems loss-of-coolant accidents 
(ISLOCA) and thermally induced steam generator tube rupture 
(ISGTR)

– Credible and not credible – if there is a design feature that has beenCredible and not credible if there is a design feature that has been 
installed to address a severe accident issue (e.g., issues identified in 
SECY-93-087), and the staff has reviewed the design, then to remove 
or significantly degrade this design feature may be an example of 
changing a not credible severe accident into a credible one
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Preliminary thoughts (cont.)

– Public consequences - early fatalities, latent cancer fatalities, 
collective dose (person-rem), and other surrogates including large 
release frequency (LRF) may be appropriate

– Substantial increase:
• The staff reviewed the proposed definition from a 1995 NEI letter 

related to the ABWR rulemaking, and did not feel comfortable 
with the following words of what is not a substantial increase:  “de 
minimus or within the bound of uncertainty of the probabilityminimus or within the bound of uncertainty of the probability 
originally calculated…”

• Participants did not identify a suitable qualitative definition of 
substantial increase. Nor was there complete consensus of a 
quantitative threshold between substantial and not substantial. 
The consensus is that the full context of the affected sequences 
(absolute and relative risk impact) should be considered.  

• Should not be necessary for the COL holder to have to re-run 
severe accident progression codes or consequence codes to 
evaluate Tier 2 changes. 
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Potential Examples of 
“Substantial Increase” and 
Not Substantial Increase
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Ex 1: Potentially Not a Substantial Increase in Probability

Assume Tier 1 only provides a general description of the 
severe accident RCS depressurization system for a PWR.  
The system helps prevent core melt at high RCS pressure, 
high pressure melt ejection, and temperature induced SGTR 
(ISGTR).

A Ti 2 d ib 2 i MOV Th h i thAssume Tier 2 describes 2 series MOVs. The change is the 
replacement of an MOV by an AOV with dedicated air bottle.  
The following failure rate data are available:

– MOV fail-to-open 1.0E-3 EF = 4

– AOV        “ 1.2E-3 EF = 4

Pressurizer
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Ex 2: Potentially a Substantial Increase in Probability

Assume Tier 1 only provides a general description of the severe accident 
RCS depressurization system for a PWR.  The system helps prevent core 
melt at high RCS pressure, high pressure melt ejection, and ISGTR.

Assume Tier 2 describes 2 series MOVs normally supplied by Class 1E 
DC power.  Also assume that Station AC Blackout is the dominant CDF 
contributor, but that LRF due to ISGTR is very low (not credible) because 
of the RCS depressurization capability.p p y

The proposed change is from DC power to Class 1E 480V AC power.
Thus the probability (frequency) of ISGTR  would be increased many-
fold.

Pressurizer
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Ex 3: Potentially Not a Substantial Increase 
in Public Consequences

Assume Tier 1 states:

Reactor cavity floor concrete is provided to protect 
against challenge to liner plate melt through from ex-
vessel core debris.

Assume Tier 2 states that the reactor cavity floor concrete isAssume Tier 2 states that the reactor cavity floor concrete is 
45 inches thick.

The as-built thickness is found to have a minimum of 44.25 inches, 
and assume the change is to accept this as-built condition.  A 
review of previous severe accident analyses indicates that there is 
adequate margin from molten core-concrete interaction with no 
measurable impact on early (< 24 hr) or late containment failure 
performance.
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Ex 4: Potentially a Substantial Increase 
in Public Consequences

Assume Tier 1 states that the fire protection system (FPS) can be used to 
provide AC independent water addition to the containment via drywell 
sprays in a BWR.

Assume that Tier 2 states that the FPS consists of an electric and a 
diesel-driven pump supplying a minimum flow rate to the drywell sprays 
through locally operated manual valves This feature provides a meansthrough locally operated manual valves.  This feature provides a means 
of fission product scrubbing as well as adding thermal mass and delaying 
containment overpressure for severe accidents by 10 hours or more.

Because of flow restrictions in the as-built connection between the FPS 
and the RHR system, a departure is proposed that reduces drywell spray 
flow rate by more than half.  Fission product removal rate would decrease 
and the delay in time to containment overpressure would be reduced 
from more than 10 hours to 3 hours.
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Ex 5: Potentially a Substantial Increase 
in Public Consequences

Assume the Tier 1 document provides a general description of the severe 
accident containment venting system (SACVS) for a BWR, and is silent 
on the failure position of the pneumatic actuation valves.

Assume that Tier 2 describes the pneumatic actuation valves in the 
system as being fail open on loss of pneumatic pressure or loss of 
electrical control power Also assume that Station AC Blackout is theelectrical control power.  Also assume that Station AC Blackout is the 
dominant contributor to CDF, and that the SACVS provides a controlled 
release path preventing containment structural failure and mitigating 
fission product release.

The proposed change to the pneumatic valve is from fail open to fail 
close upon loss of pneumatic pressure or electrical power.  Thus, the 
SACVS would not be available for the dominant ex-vessel severe 
accident sequences.
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Ex 6: Potentially Not a Substantial Increase 
in Public Consequences

A Tier 1 commitment states that a BWR containment is to be deinerted to 
< 4% oxygen by volume except for limited periods of time.  Technical 
specifications allow deinerted conditions for 24 hours during plant startup 
and 24 hours during plant shutdown.

A Tier 2 change to the containment inerting system is proposed that 
would increase the time to establish an inert atmosphere from 4 hours to 
5 hours following an outage.  Tier 1 commitments would continue to be 
met and no changes to technical specifications are needed.  The PRA 
identifies that de-inerting during startup and shutdown is an insignificant 
contributor to LRF and risk based on a nominal cumulative 24 hours per 
year.

23



Ex 7: A COL holder proposes a modification to the hydrogen 
monitoring system that increases measurement uncertainty from +/-
1% to +/- 2.5%, a parameter that is described in Tier 2.

Proposed Methodology

Using results from level 2 PRA, the licensee concludes hydrogen 
combustion is credible event.  

The licensee identifies the following design features relied upon to 
li h h d t l d th f i i i th bliaccomplish hydrogen control and therefore minimize the public 

consequences of a hydrogen combustion event.

a. Large free volume containment
b. Twenty hydrogen igniters

The proposed change would impact design feature (b), therefore the 
performance factors for (b) must be quantified.
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DESIGN FEATURE: HYDROGEN CONTROL SYSTEM

PERFORMANCE
FACTOR

Before proposed 
change

After proposed 
change

Number of igniters 20 20

Location Azimuthally spaced Azimuthally spaced 

Ex 7 (continued)

around containment 
and in SG and PZR 
compartments.

around 
containment and in 
SG and PZR 
compartments.

Hydrogen monitor scale 
and accuracy

0-10% +/- 1% 0-10% +/- 2.5%
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Hydrogen Monitoring Subsystem
• Measures global H concentration in containment
• 10% combustion possible
• 8% igniters actuated (margin to limit)

Measurement Uncertainty
• Max uncertainty of 1% 10% actual = 9% indicated

M t i t f 2 5% 10% t l 7 5% i di t d

Ex 7 (continued)

• Max uncertainty of 2.5% 10% actual = 7.5% indicated

Therefore, this modification could constitute a substantial increase 
in the consequences to the public of an EVSA by reducing 
protection against a global hydrogen event and increasing 
anticipated dose.  The change would require a license amendment.   
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Ex 8: A COL holder proposes to modify the hydrogen 
control system so that actuation occurs at 8.5% hydrogen 
by volume, rather than 8.0% as described in Tier 2.  

Proposed Methodology

Using results from level 2 PRA, the licensee concludes 
hydrogen combustion is a credible event.  

The licensee identifies the following design features relied 
upon to accomplish hydrogen control and thereforeupon to accomplish hydrogen control and therefore 
minimize the public consequences of a hydrogen 
combustion event.
a. Large free volume containment
b. Twenty hydrogen igniters

The proposed change would impact design feature (b), 
therefore the performance factors for (b) must be 
quantified.
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DESIGN FEATURE: HYDROGEN CONTROL SYSTEM

PERFORMANCE
FACTOR

Before proposed 
change

After proposed change

Number of igniters 20 20

Location Azimuthally spaced 
around containment 
and in SG and PZR 
compartments.

Azimuthally spaced 
around containment 
and in SG and PZR 
compartments.

Ex 8 (continued)

Peak pressure due to 
combustion event

68 psia 71 psia

The ultimate failure pressure of containment, as described by the DCD 
is 126 psia.  The licensee determines that the small increase does not 
lead to a significant reduction in margin and would not lead to a 
substantial increase in consequences to the public.  Therefore, the 
change does not require a license amendment.    
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Problem Statement #3

Determine for new plants what revisions to the risk-informed 
guidance for evaluating changes to the licensing basis should be 
required and determine the applicability of the 10 CFR 50.59 
guidance (NEI 96-07, rev 1).
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Observation: RG 1.174 covers most but 
not all risk-related changes (e.g.,

some changes under 50.59
potentially are not

covered)

All risk-related
programs & processes

RG 1.174

All change
processes

Tier 2

Tier 1Ex-vessel
SA

Risk-related
change processes

not covered
by RG 1.174
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Major Programs & Processes to be 
Reviewed for “Gaps”
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Reference
Examples of Severe Accident Mitigation Features in Tier 2
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Reference
Examples of Severe Accident Mitigation Features in Tier 2
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Reference
Examples of Severe Accident Mitigation Features in Tier 2
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Reference
Examples of Severe Accident Mitigation Features in Tier 2
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Reference
Examples of Severe Accident Mitigation Features in Tier 2

37

In addition, the Commission is cognizant of certain design features that have intended functions to meet ‘design basis’ 
requirements and to resolve ‘severe accidents.’ These design features will be reviewed under either VIII.B.5.b or 
VIII.B.5.c depending upon the design function being changed.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


