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Presentation Outline
• Definition of seismic scenario class

• Key characteristics and assumptions of seismic 
consequence models

• EBS State 1 abstractions:  initial configuration

• EBS State 2 abstractions: after drip shield 
framework failure

• EBS State 3 abstractions:  after drip shield plate 
rupture

• Seismic fault displacement abstraction

• Other processes

• Example results
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Definition of Seismic Scenario Class
• The seismic scenario class is defined as the set of 

possible repository futures that contain one or 
more seismic events

• The seismic scenario class includes all FEPs that 
are part of the nominal scenario class (all 
“expected” FEPs), plus FEPs associated with 
seismicity

• Two TSPA modeling cases:
– Seismic ground motion modeling case
– Seismic fault displacement modeling case
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Definition of Seismic Scenario Class
(continued)

• The annual exceedance 
frequency (λ) of seismic 
events of varying 
magnitudes (PGV) is 
defined by the (mean)  
bounded seismic hazard 
curve

• Not all events can cause 
Engineered Barrier System 
(EBS) damage; small PGVs
(i.e., more frequent, but 
small, events) are unlikely 
to have a consequence

• For most events of any 
magnitude, damage to the 
waste package (WP) is 
generally in the form of very 
small stress corrosion 
cracks (resulting from 
residual stresses caused by 
plastic deformation)

MDL-WIS-PA-000005, Figure 6.6-6
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Conceptual Model—Overview
•Source term—Ground motion 

time history from a potentially 
damaging seismic event

•EBS consequence models:
– Rubble accumulation and 

loading in drift

– Drip shield (DS) fragility 
(static and dynamic 
loading)

– WP damage when DS 
is intact: cracking or 
rupture

– WP damage after DS has 
failed: cracking or puncture

– Nominal WP and DS corrosion 
processes

•Changes to thermal hydrology, 
seepage, and transport MDL-WIS-PA-000005, Figure 6.6-4
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Characteristics of Seismic Consequence Models
• Most of the following presentation describes the seismic ground 

motion abstractions (rather than the fault displacement 
abstraction)

• Seismic scenario class includes both nominal and seismic 
degradation processes in the EBS

• Nominal and seismic WP degradation processes are strongly 
coupled through the thickness of the Alloy 22 outer barrier and the 
state (intact or degraded) of the WP internal structures 

• General corrosion patch and stress corrosion cracking (SCC) 
failures in the WPs occur due to nominal corrosion processes

• Seismic DS damage in the form of framework buckling and plate 
rupture is based on 

– The thickness of the DS components, which is determined by the 
titanium general corrosion rate

– The dynamic loading on the DS from rubble and vibratory ground 
motion (i.e., as a function of the PGV level of the seismic event) 
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Characteristics of Seismic Consequence Models
(continued)

• Seismic damage to WPs depends on the presence of the DS:
– For intact DSs, SCC damage to the WP occurs through package-to-

pallet impacts (most important) and package-to-package impacts 
(nearly negligible); there is a small chance of rupture damage

– For failed DSs (by general corrosion, ground motion, rubble 
loading), crack damage to the WP occurs from stresses induced by
the surrounding rubble during strong ground motions; there is a 
small probability of puncture of the WP by internal fragments

• Effect of fault displacement failures (λ < 2.5×10−7 per yr) is 
expected to be small

• Cladding credit not taken in TSPA Model
– Cladding would be completely damaged in long timeframes based 

on simple fragility models
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Model Assumptions
• The initial mechanical condition (or strength) of EBS components

(WP or DS) for each event is a function only of spatially averaged 
thickness (due to general corrosion thinning), i.e., previous seismic 
damage does not affect the strength or configuration of the EBS 
components, with two exceptions :
– State of waste package internals:  intact or degraded
– WP rupture model when the DS is intact:  incipient or immediate ruptures

• Total WP and DS damaged areas from multiple events is the sum of
the damaged areas from the individual events 

• Total rubble accumulation from multiple events is the sum of the
rubble from the individual events

• No explicit spatial variability in the TSPA model for damaged areas on 
WPs and DSs from vibratory ground motion, except for that due to
coupling with nominal processes (however, drift-scale variability is 
incorporated in the underlying process-level damage abstractions)



9LL_YMSevougian_Seismic_NRCTE_040408.ppt

Treatment of  Uncertainty

• Aleatory uncertainty in the time of event, PGV of 
the event (seismic hazard curve), ground motion 
time history for a given event, occurrence and 
extent of WP damage, occurrence of DS failure, and 
rockfall volume 

• Epistemic uncertainty in the friction coefficients, 
residual stress thresholds to initiate stress 
corrosion cracking in Alloy 22, general corrosion 
rates of Alloy 22 and Ti Grade 7 and Ti Grade 29
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Conceptual Model for EBS Evolution

Time
DS Failure

State 1
Initial configuration; 

intact drip shield

State 2
After drip shield 

framework collapse

State 3
After drip shield plate 

rupture

Fragility analysis for 
buckling of DS 

framework.                
Additional WP damage 

may occur

Fragility analysis for 
rupture of DS plates. 
WP damage defined 
by 2-D calcs for WP 

surrounded by rubble

MDL-WIS-PA-000005, Figure 6.6-5

Kinematic analyses 
and damage catalogs 
define damaged areas 

for a WP moving 
freely beneath the DS.  

WP SCC or rupture 
may occur, degrading 

internals



11LL_YMSevougian_Seismic_NRCTE_040408.ppt

EBS State 1 SCC Damage:  (Intact DS, Intact Internals)

[DIRS 183478] Figure 6.6-10(a)

• CSNF WP probability of SCC 
damage for a 23-mm thick

• CSNF WP mean damage 
area for a 23-mm thick

– 0.00408 m2 at PGV=4.07 
m/s and RST=90% Y.S.

– 0.0 m2 for all other data 
points

• Codisposal WP probability of 
SCC damage for a 23-mm thick

• Codisposal WP mean damage 
area for a 23-mm thick

MDL-WIS-PA-000005,
Figures 6.6-11 and 6.6-13
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EBS State 1 SCC Damage:  (Intact DS, Degraded Internals)
• CSNF WP probability of SCC 

damage for a 17-mm thick
• Codisposal WP probability of 

SCC damage for a 17-mm thick

• Codisposal WP mean damage 
area for a 17-mm thick

MDL-WIS-PA-000005, Figures 6.6-11 and 6.6-13 MDL-WIS-PA-000005, Figures 6.6-10 and 6.6-12

• CSNF WP mean damage area 
for a 17-mm thick



13LL_YMSevougian_Seismic_NRCTE_040408.ppt

EBS State 1: WP Rupture
(Intact DS, Degraded Internals)

MDL-WIS-PA-000005, Figure 6.6-14

• Probability of incipient and 
immediate rupture
– incipient rupture requires a 

subsequent seismic event to 
cause damage

– WP rupture allows advective 
releases

• Mean damage area is sampled 
uniformly 
– between 0 m2 and the WP 

cross-sectional area 2.78 or 
3.28 m2

CSNF

Codisposal
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Conceptual Model for EBS Evolution

Time
DS Failure

Fragility analysis for 
buckling of DS 

framework.                
Additional WP damage 

may occur

Fragility analysis for 
rupture of DS plates. 
WP damage defined 
by 2-D calcs for WP 

surrounded by rubble

State 1
Initial configuration; 

intact drip shield

State 2
After drip shield 

framework collapse

State 3
After drip shield plate 

rupture

Kinematic analyses 
and damage catalogs 
define damaged areas 

for a WP moving 
freely beneath the DS.  

WP SCC or rupture 
may occur, degrading 

internals

MDL-WIS-PA-000005, Figure 6.6-5
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• Rubble from multiple 
events is defined as the 
sum of the volumes from 
individual events until the 
drift is full

• Volume of rubble that fills 
the drift is an epistemic 
parameter [U(30,120) 
m3/m]

• DS fragility abstractions 
are based on lithophysal 
rubble volume

• Abstractions for 
nonlithophysal rockfall 
are developed for use in 
the seepage abstraction

EBS Evolution State 2: Rubble Accumulation
Weighted Probability 
of Lithophysal 
Rockfall

MDL-WIS-PA-000003, 
Figure 6-52

Mean Rubble Volume in 
the Lithophysal Zone

MDL-WIS-PA-000005, 
Figure 6.6-7(a)
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• Failure of the DS framework 
prevents kinematic motion of 
the waste packages (always 
occurs before plate failure)

• Response surface for the 
probability of DS framework 
failure:

– PGV levels of 0.2, 0.4, 1.05, 2.44, and 
4.07 m/s

– thickness reductions of 0, 5, 10, 13 
mm for plates and structural 
elements of framework

– Static rubble loads for drifts that are 
10%, 50%, and 100% filled with 
lithophysal rubble

• DS is still a barrier to seepage

EBS Evolution State 2:
Drip Shield Framework Collapse (a) 10% rubble fill

(b) 50% rubble fill

(c) 100% rubble fill

MDL-WIS-PA-000005, Figure 6.6-9

Probability of DS Framework Failure
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EBS State 2 SCC Damage:  (Buckled DS, Degraded Internals)

• CSNF WP probability of SCC 
damage for a 17-mm thick

• Codisposal WP probability of 
SCC damage for a 17-mm thick

• Codisposal WP mean damage 
area for a 17-mm thick

MDL-WIS-PA-000005, Figures 6.6-11 and 6.6-13 MDL-WIS-PA-000005, Figures 6.6-10 and 6.6-12

• CSNF WP mean damage area 
for a 17-mm thick
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Conceptual Model for EBS Evolution

Time
DS Failure

Fragility analysis for 
buckling of DS 

framework.                
Additional WP damage 

may occur

Fragility analysis for 
rupture of DS plates. 
WP damage defined 
by 2-D calcs for WP 

surrounded by rubble

State 1
Initial configuration; 

intact drip shield

State 2
After drip shield 

framework collapse

State 3
After drip shield plate 

rupture

Kinematic analyses 
and damage catalogs 
define damaged areas 

for a WP moving 
freely beneath the DS.  

WP SCC or rupture 
may occur, degrading 

internals

MDL-WIS-PA-000005, Figure 6.6-5
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• Failure of the DS plate results in 
complete failure as a barrier to 
flow

• Response surface for 
probability of DS plate failure:
– PGV levels of 0.2, 0.4, 1.05, 2.44, 

and 4.07 m/s

– plate thicknesses of 2 mm, 5mm 
10 mm, and 15 mm 

– static rubble loads for drifts that 
area 10%, 50%, and 100% filled 
with lithophysal rubble

EBS State 3:
Drip Shield Plate Rupture

(a) 10% rubble fill

(b) 50% rubble fill

(c) 100% rubble fill

MDL-WIS-PA-000005, Figure 6.6-8

Probability of DS Plate Rupture
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MDL-WIS-PA-000005, Figures 6.6-15(b) and 6.6-16(b)

[Abstraction also used for CSNF (or CDSP) WP 
with intact internals under a buckled DS]

EBS State 3: WP Crack Damage
Failed DS, Degraded Internals

• Probability of SCC damage for 
a 17-mm thick CSNF WP 
surrounded by rubble (same 
abstraction is used for the 
CDSP WP)

• Mean damage area for a 17-
mm thick CSNF (or CDSP) WP 
surrounded by rubble under a 
failed DS at 4.07 m/s
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EBS State 3:  WP Puncture 
(Failed DS, Degraded Internals)

MDL-WIS-PA 000005, Figure 6.6-17

• Probability of puncture 
for a CSNF WP 
surrounded by rubble 
under a failed DS

• Same abstraction used 
for a CDSP WP

• Damage area given by  
a uniform distribution 
U(0, 0.1 m2)
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Summary of WP Damage States

• There are eight possible WP damage states and 
associated abstractions:

1. No damage
2. SCC of WP under an intact DS with WP internals intact
3. SCC of WP under an intact DS with WP internals degraded
4. WP rupture under an intact DS with WP internals degraded
5. SCC of WP under a buckled DS with internals intact
6. SCC of WP under a buckled DS with internals degraded
7. SCC of WP under a failed DS
8. WP puncture under a failed DS

• Consequences are based on the magnitude of the event 
(PGV), the residual stress threshold (RST) for Alloy 22, 
and the Alloy 22 thickness for the eight modeled states 
of the system at the time of the event
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Fault Displacement Abstraction
• The conceptual model was developed using displacement data from 

known and hypothetical (generic) faults
• The fault-displacement damage abstraction is based on a 

comparison of clearances between potentially displaced EBS 
components 
– Independent of component thicknesses (nominal corrosion processes 

not included)
• Expected number of WPs that could fail from fault displacement is 

small (the number of WPs lying on known, or generic, faults is about 
214)

• Damaged area on the WP is determined by sampling a uniform 
distribution with a lower bound of 0 m2 and an upper bound equal to 
the WP cross sectional area
– The same damaged area applies to all failed WPs
– The resulting damage allows advective flow and transport 
– The associated drip shield is taken to be 100% damaged
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Other Processes 
• Seepage

– Seepage flux is interpolated between the intact-drift seepage flux and 
the fully collapsed seepage flux as a function of rubble accumulation 
in lithophysal zones

– Collapsed-drift seepage fractions are used for the entire simulation 
but different seepage fractions are applicable for the first 10,000 years 
versus the post-10,000-year period 

– Separate calculations of rubble (rockfall) accumulation for lithophysal 
and nonlithophysal zones

• EBS Environment
– WP temperature and WP relative humidity are changed after the drift 

fills with rubble (small effect because rubble accumulation is slow)

• EBS Flow and Transport
– The WP damage area fraction (sum of seismic damage and corrosion

damage) is an input to the diffusive transport and the water flux 
calculations of the EBS Transport submodel
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Example Results

• Lithophysal Rubble Accumulation
• Drip Shield Plate Failure
• Waste Package Breach Fractions

– Seismic and nominal processes
– Seismic processes alone

• Waste Package Damage Area
– Crack and patch damage by both seismic and nominal 

processes
– Damage area on a per failed WP basis (failed by cracks or 

general corrosion patches or both)
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DTN: MO0803TSPAPSAR.000

Lithophysal Rubble Accumulation
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Probability of Drip Shield Plate Failure
General Corrosion Seismic Ground Motion

(includes general corrosion)

Key Points: 

• DS failure under nominal conditions by 
general corrosion (GC) of Titanium Grade 7 
plate

• Failure times from about 270,000 to 340,000 
yrs

Key Points: 

• DS failure under seismic conditions by 
rubble accumulation and plate thinning by 
GC

• Probability of DS failure before 100,000 
years is 0.0055 

(Note: The TSPA model does not include spatial variability in drip shield failure)



28LL_YMSevougian_Seismic_NRCTE_040408.ppt

Expected Fraction of Breached Waste Packages

MDL-WIS-PA-000005, Figure 8.3-8(a and b)[a]

• By seismic processes only

• By seismic and nominal processes

• By seismic processes only

• By seismic and nominal processes

MDL-WIS-PA-000005, Figure 8.3-8(c and d)[a]

Codisposal

Codisposal

CSNF

CSNF
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Breached WP Surface Area: (nominal and seismic processes)

MDL-WIS-PA-000005, Figures 8.3-9(a)[a], 8.3-10(a)[a] , 8.3-11(a)[a], 8.3-12(a)[a]

CSNF crack damage 
(per failed WP)

CSNF patch damage 
(per failed WP)

CDSP crack damage 
(per failed WP)

CDSP patch damage 
(per failed WP)
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Summary
• Detailed damage analyses developed for degraded 

states of the EBS components
– Intact DS analyses
– Failed DS analyses

• Conservatism removed from the upper end of the 
seismic hazard curve  

• Seismic consequence abstractions for CSNF/TAD 
package and codisposal package, including kinematic 
analyses, damage catalogs, and analyses for WP 
surrounded by rubble

• Multi-realization TSPA results reflect the varying 
probabilities and damage areas of the underlying 
abstractions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


