
 
 
 
 
 
 
 
 
 
 
MFN 09-264                                                                          Docket No. 52-010 
 
May 8, 2009 
 
U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washington, D.C. 20555-0001 
 
Subject: Submittal of Response to Portion of NRC Request for Additional 

Information Letter Nos. 310 and 313 Related to ESBWR Design 
Certification Application Chapter 18 - Human Factors Engineering - 
RAI Number 18.5-35 through 18.5-40, 18.11-37 S01. 

 
The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH) 
responses to the U.S. Nuclear Regulatory Commission (NRC) Request for 
Additional Information (RAIs) sent by NRC letter No. 310, dated February 26, 
2009 (Reference 1) and NRC letter No. 313, dated March 9, 2009 (Reference 4).  
 
RAI 18.11-37 S01 was requested by Reference 1 and was preceded by a 
response in Reference 2 as requested by Reference 3.  RAIs 18.5-35 through 
18.5-40 were requested by Reference 4.  
 
Enclosure 1 provides the GEH responses to the subject RAIs as requested in 
References 1 and 4.  Verified DCD changes associated with this RAI response 
are identified in the enclosed DCD markups by enclosing the text within a black 
box.  
 
If you have any questions or require additional information, please contact me. 
 
Sincerely, 

Richard E. Kingston 
Vice President, ESBWR Licensing 

GE Hitachi Nuclear Energy
 
Richard E. Kingston 
Vice President, ESBWR Licensing 

PO Box 780 M/C A-65 
Wilmington, NC 28402-0780 
USA 

T 910 675 6192 
F 910 362 6192 
rick.kingston@ge.com 
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NRC RAI 18.5-35 
 
MFN 09-024, Enclosure 2 (the ESBWR Design Comparison to BWROG [BWR Owners’ 
Group] EPG [Emergency Procedure Guidelines] (Delta Document)), Page 2-3 contains 
a table titled "Reference Plant Systems for EPG Comparison." The BWR Reference 
Plant systems are listed in Col. 1 and the corresponding ESBWR systems listed in Col. 
2. However, the apparent corresponding systems don’t always lineup properly and there 
are some BWR systems with no notation next to them in Col. 2. This needs to be 
clarified so one can, without ambiguity, tell which BWR system corresponds to which 
ESBWR system. Adding rows to the table, and the use of "none" when there is no 
corresponding system, would be one way to clarify this. 
 
GEH Response 
 
The Reference Plant Systems for EPG Implementation table is not intended to show a 
one-for-one relationship between BWR and ESBWR systems.  The table reflects the 
equivalence to EPG/SAG system lists by function – RPV Level Control, Pressure 
Control and ATWS Mitigation.  This comparison is done to identify ESBWR systems that 
could be used for that function based category of action.  EPG/SAG systems that are 
capable of RPV injection and used to maintain reactor water level in RC/L are provided 
on one side of the table.  Likewise ESBWR systems that are capable of RPV injection 
are provided on the ESBWR side of the table.  The comparison is at the EPG level, not 
at the design level.   
 
For example, by design, one would list RCIC as the system that provides vessel 
makeup when the condenser is isolated, and there is no primary leak.  One ESBWR 
system that provides similar function is the isolation condenser as it requires no AC 
power and although used as a pressure control system, allows for cooldown with limited 
loss of coolant.  As an injection source, HP CRD is a better equivalent system, but it 
requires AC power to operate and therefore is not effective given station blackout 
conditions.  HP CRD is listed as an injection system.  ICS is listed as a pressure control 
system.  RCIC is listed on the EPG side as both injection and pressure control.  The 
comparison at the function level is more appropriate because the application is the 
symptomatic direction of the EPG/SAG. 
 
No changes to the subject Enclosure 2, ESBWR Design Comparison to BWROG 
EPG/SAG Revision 2 (Delta Document), will be made in response to this RAI. 
 
DCD Impact 
 
No DCD or LTR changes will be made in response to this RAI. 
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NRC RAI 18.5-36 
 
The Delta Document in MFN 09-024, Enclosure 2 appears to not be completed. 
Examples are given here: 
 
1. Pages 4-4 and 4-5, Step RC/L-2, under ESBWR Design Differences states that "The 
list of injection systems will be changed to meet the design- specific attributes of the 
ESBWR." 
 
2. Page 11-8, Step C4-2.2, under ESBWR Design Differences states that "ESBWR 
design- specific set points, elevations, and systems will be used as the reference plant 
for the ESBWR guidance." 
 
In these cases, the ESBWR-specific systems were not provided for these steps. This 
information is needed for the MI determination but is not given here. Please explain why 
this was not done and how it impacts the MI determination. 
 
GEH Response 
 
ESBWR systems for performing the symptomatic functions of the BWROG EPG are 
discussed at the beginning of the ESBWR Design Comparison to BWROG EPG/SAG 
Revision 2 to avoid unnecessary repetition.   
 
For item 1, ESBWR level control systems are found in the Reactor Level Control section 
of Reference Plant Systems for EPG Implementation table.  These systems are 
reflected in the MI through inclusion of RPV level indication (level used in lieu of 
individual system flows as explained in Attachment A of MFN 09-024) and the indication 
and controls associated with ECCS systems.  
 
For item 2, the complete text of the comparison statement reads, “ESBWR design- 
specific set points, elevations, and systems will be used as the reference plant 
for the ESBWR guidance.  The ESBWR design does not require guidance to isolate 
RCIC, HPCI and RHR steam condensing isolations.”  The first part of the comparison 
statement indicates that step C4-2.2 applies to the ESBWR adjusted for setpoints, 
elevations and systems.  Given BWRs and ESBWR possess SRVs, there is limited 
difference in the application of the qualifying (the “if” clause) portion of Step C4-2.2.  
The significant difference in application of the step is reflected in the statement “The 
ESBWR design does not require guidance to isolate RCIC, HPCI, and RHR steam 
condensing isolations” because there are no RCIC, HPCI or RHR steam condensing 
isolations in the ESBWR design. 
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Use of the approach to evaluate system function generically at the beginning of the 
ESBWR Design Comparison to BWROG EPG/SAG Revision 2 has no impact on MI, as 
all systems listed in the Reference Plant Systems for EPG Implementation table were 
evaluated. 
 
No changes to the subject Enclosure 2, ESBWR Design Comparison to BWROG 
EPG/SAG Revision 2 (Delta Document), will be made in response to this RAI. 
 
DCD Impact 
 
No DCD or LTR changes will be made in response to this RAI. 
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NRC RAI 18.5-37 
 
A discrepancy was identified between the MI process (MFN 09-024, Att. A) and the 
Delta Document (MFN 09-024, Enclosure 2). On Page 5-5, Step SP/T-1, of the Delta 
Document the ESBWR Design Differences states that “The ESBWR active LPCI [low 
pressure coolant injection] system function, and suppression pool cooling function is 
provided by FAPCS [fuel and auxiliary pool cooling system] not RHR [reactor heat 
removal].” The MI process would seem to imply that controls and displays for FAPCS 
components should be on the MI list (new DCD Tier 1 Table 3.3-2 and DCD Tier 2 
Table 18.1), but they are not there. Please explain. 
 
GEH Response 
 
The referenced BWROG EPG/SAG Step, SP/T-1, is associated with a suppression pool 
cooling function. In the ESBWR design, the Suppression Pool Cooling Function of 
FAPCS is initiated automatically, and does not require additional operator cues (alarms) 
or tools for manual initiation (controls and indications). Successful initiation can be 
verified by the Suppression Pool temperature response, and additional indications, 
controls, and alarms are not required. 
 
 
DCD Impact 
 
No DCD changes will be made in response to this RAI. 
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NRC RAI 18.5-38 
 
The MI list (new DCD Tier 1 Table 3.3-2 and DCD Tier 2 Table 18.1) does not provide 
alarms for some 4-20mA analog signals such as containment water level, wet well 
pressure, containment radiation, gravity driven pool level and standby liquid control 
accumulator level. Please provide the basis for why alarms are not required. 
 
GEH Response 
 
The minimum inventory list was developed using the framework and process described 
in MFN 09-024, Attachment A, which states: ”Alarms should be used to alert the 
operator regarding abnormal or degrading conditions that require the operator 
response.”  To address the request for a basis for why specific alarms are not required, 
the following is provided: 
 
Containment Water Level- There is no directed operator action described in the 
BWROG EPG that applies to the ESBWR design that relies on a specific setpoint for 
containment water level.  A display is provided as a tool for determining correct system 
performance. 
Wetwell Pressure- Wetwell pressure is tied directly to drywell pressure, and there is no 
directed operator action described in the BWROG EPG that applies to the ESBWR 
design that relies on a specific setpoint for wetwell pressure. A display is provided as a 
tool for determining correct system performance. 
Containment Radiation- There is no directed operator action described in the BWROG 
EPG that applies to the ESBWR design that relies on a specific setpoint for containment 
radiation level.  It is employed in the performance of the Severe Accident Management 
Guidelines, however that is beyond the scope identified in the determination of the 
Minimum Inventory.   
Gravity Driven Cooling Pool Level- There is no directed operator action described in the 
BWROG EPG that applies to the ESBWR design that relies on a specific setpoint for 
Gravity Driven Cooling Pool Level.  Successful initiation of GDCS can be determined by 
the response of reactor level. A display is provided as a tool for determining correct 
system performance. 
Standby Liquid Control Accumulator Level- Although there is a potential directed 
operator action described in the BWROG EPG that applies to the ESBWR design that 
relies on a specific setpoint for Standby Liquid Control Accumulator Level (verify 
accumulator isolation on low level), it is manifested in the MI list as the alarm function of 
the accumulator isolation valves.  Successful initiation of SLC can be determined by the 
response of reactor power, pressure and level. A display is provided as a tool for 
determining correct system performance. 
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DCD Impact 
 
No DCD changes will be made in response to this RAI. 
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NRC RAI 18.5-39 
 
As described in MFN 09-024, Enclosure 3, "Isolation Condenser System" with alarm, 
display, and control functions is included in the MI Tier 1 Table 3.3-2b for the remote 
shutdown system (RSS), but it's not included in the MI Tier 1Table 3.3-2a for the main 
control room (MCR) which instead lists "Isolation 
Condenser Valves" with display and control functions. The same difference also occurs 
in similar tables in section 18.1. Please explain this difference. 
 
GEH Response 
 
For the remote shutdown system (RSS), the MI goal is to attain and maintain safe 
stable shutdown condition.  Manual control from the remote Shutdown Panel is 
assumed for the Isolation Condenser System (ICS), and therefore the ability to initiate 
and operate the ICS, and to control plant cooldown rate makes the inclusion of alarms, 
display, and control functions necessary.   
For the main control room, the use of ICS is driven by automatic initiation, and 
verification of operation is performed by observation of reactor level and pressure 
response.  ICS valve position indication and control functions are provided to ensure 
system automatic isolation functions are completed. 
DCD Impact 
 
No DCD changes will be made in response to this RAI. 
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NRC RAI 18.5-40 
 
In Page 4-2 of ESBWR Design Comparison to BWROG EPG, Rev 0 (MFN 09-024, 
Enclosure 2), 
The document has the following steps: 
 
BWROG EPG/SAG Step: RC/L-1 
RC/L-1 Initiate each of the following which should have initiated but did not: 
• Isolation 
• ECCS 
[• Emergency diesel generator] 
 
ESBWR Design Differences 
None 
 
ESBWR Emergency Core Cooling System (ECCS) is a passive system, which includes 
the Gravity-Driven Cooling System (GDCS), the Isolation Condenser System (ICS), the 
Standby Liquid Control System (SLCS) and the Automatic Depressurization System 
(ADS). Once the ECCS initiates, no operator actions are needed and GDCS will recover 
the reactor pressure vessel (RPV) level and you do not need the next step (RC/L-2) to 
restore and maintain RPV water level. ESBWR design philosophy is different than the 
operating BWR. Justify why ESBWR Design Differences are “None” as you stated for 
the above step RC/L1. 
 
GEH Response 
 
The implementation of this step in ESBWR will be the same as it is for existing plants.  
The nature of the step suggests that something has failed to initiate – “Initiate each of 
the following which should have initiated but did not”.  Consequently, any of the listed 
systems which should have actuated on a reactor vessel level signal but did not, should 
be initiated by the operator.  That action is independent of the design and is the reason 
why ESBWR Design Differences are “None”. 
 
ECCS does not initiate for all sequences that result in an EPG entry.  Given the reactor 
level entry condition is Level 3, no ECCS systems should have initiated.  For this 
sequence, RC/L-2 establishes the appropriate level control band and is appropriate for 
ESBWR. 
 
GEH agrees that the design philosophy of the ESBWR is different from operating BWRs 
including use of passive systems that require no operator action and no reliance on AC 
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power for 72 hours.  However, the philosophy of plant operation during emergencies will 
be consistent with the BWROG EPG/SAG.  The BWROG EPG/SAG Introduction 
summarizes this philosophy below:  
 
“The symptom-based response strategies prescribed in the EPGs/SAGs maintain the 
reactor plant in a safe condition without requiring diagnosis of the initiating event.  No 
risk or probability threshold is defined; every effort has been made to address any 
mechanistically possible condition with appropriate generic operational guidance to 
minimize the impact on public health and safety. “ 
 
No changes to the subject Enclosure 2, ESBWR Design Comparison to BWROG 
EPG/SAG Revision 2 (Delta Document), will be made in response to this RAI. 
 
DCD Impact 
 
No DCD or LTR changes will be made in response to this RAI. 
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NRC RAI 18.11-37 S01 
In RAI 18.11-37, the staff requested GEH to replace NEDE-33217P with NEDO-33276 
as a reference since NEDE-33217P contained redundant and potentially conflicting 
information with NEDO-33276. GEH streamlined NEDE-33217P Revision 4 such that it 
can now be referenced. Accordingly, DCD Tier 2 Chapter 18 states in all sections 
except 18.11 that the human factor engineering processes are conducted in accordance 
with (by reference)NEDE-33217P and the corresponding implementation plan. 
However, NEDE-33217P also identifies HFE process requirements applicable to human 
factors verification and validation and therefore should also be referenced Section 
18.11. Provide a reference to NEDE 33217P in DCD Tier 2 Section 18.11. 

GEH Response 
DCD Tier 2, Section 18.11 will be revised to include the appropriate reference 
statements regarding NEDE-33217P, ESBWR Man-Machine Interface System and 
Human Factors Engineering Implementation Plan. 

DCD Impact 
DCD Tier 2, Section 18.11 will be revised as noted in the attached markup. 
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18.11  HUMAN FACTORS VERIFICATION AND VALIDATION 

The HFE V&V process is conducted in accordance with References 18.11-1 and 18.11-2.  This 
section describes the six main activities of HFE V&V: 

(1) HSI inventory and characterization; 

(2) HSI task support verification; 

(3) HFE design verification; 

(4) Operational condition sampling; 

(5) Integrated system validation; and 

(6) Human engineering discrepancy resolution. 

18.11.1  Human Factors Verification and Validation Implementation 

The ESBWR HFE Verification and Validation Implementation Plan, Reference 18.11-21, 
establishes: 

(1) Human factors V&V methods and criteria consistent with accepted HFE practices and 
principles; 

(2) The scope of the evaluations of the HSI including: 

a. The interface of the operator with the HSI equipment hardware and the interface of the 
operator with the HSI equipment’s software-driven functions; 

b. Plant operating procedures; 

c. HSI work environmental conditions; and 

d. Aspects of the HFE design process that impact human interface with the HSI including 
procedures, training, and staffing and qualification. 

(3) The process for producing a characterized list of HSIs that accurately describes the HSI 
alarms, controls, indications, and related equipment to be verified; 

(4) The process for verifying that the characterized inventory of HSI equipment implementing 
the alarm, control, and indication requirements identified in the task analyses are designed 
per accepted HFE guidelines and principles; 

(5) The process for verifying that the HSI equipment providing the alarms, controls, and 
indications supporting the performance of tasks meets the personnel task performance 
requirements identified in task analysis;  

(6) The process for identifying and selecting operational conditions to be incorporated into 
V&V; 

(7) The process for validating that the integrated system design acceptably supports the safe 
and efficient operation of the plant; 

(8) The process by which human engineering discrepancies are identified and resolved; and 

(9) The process for documenting and retaining the detailed verification and validation results. 
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18.11.2  Results of HFE V&V 

The results of the HFE V&V activity are summarized in a RSR.  The content of the HFE V&V 
RSR is described in Reference 18.11-21.  

18.11.3  COL Information 
None. 

18.11.4  References 

18.11-1 [GE Hitachi Nuclear Energy, “ESBWR Man-Machine Interface System and Human 
Factors Engineering Implementation Plan,” NEDE-33217P, Class III (Proprietary), 
Revision 4, May 2008, and NEDO-33217, Class I (Non-proprietary), Revision 4, May 
2008.]* 

18.11-12 [GE Hitachi Nuclear Energy, “ESBWR HFE Verification and Validation 
Implementation Plan,” NEDO-33276, Class I (Non-proprietary), Revision 2, May 
2008.]* 

* References that are bracketed and italicized with an asterisk following the brackets are 
designated as Tier 2*.  Prior NRC approval is required to change Tier 2* information. 

NEV83265
Rectangle

NEV83265
Rectangle

NEV83265
Rectangle



<<
  /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
  /CreateJobTicket false
  /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 300
  /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 300
  /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 450
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 compliance with 10CFRi, Appendix A. Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




