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1. Introduction and to keep environment from pollutions, which

. . . could not be guaranteed in cost driven market.
Compliance to regulations becomes an important

) . . ) ) Most of the electronic system characteristics in
issue while designing and manufacturing vehicles. Y

. . . vehicles are affected by regulations such as emis—
Vehicle related regulations are generated in order v 18

. sion of the engines, accuracy of the monitorin
to assure the safety of passengers and pedestrians, & Y &

systems, brightness and angle of the lightings.

. . In thi \ ing Regulation Dis-
TCorrespondJng author : ealgoo@ieee.org S PARCE, WE are proposing Heptration His
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tribution Analysis Method (RDAM) and Regulation
Completeness Analysis Method (RCAM) for check-
g and revising regulation items during rule-
making process.

In RDAM, we proposed how to check the
coverage area of regulation items and whether
they cover the whole area that needs to be con—
sidered. In RCAM, we proposed how to check the
completeness of a regulation item using set concept.
We introduced these two methodologies with
examples to ensure their applicability to existing
regulations for electrical vehicle safety such as
FMVSS 305", R1017, A1003).

Researches on hydrogen related safety regulation
were conducted for hydrogen generation facility”
or hydrogen station”. While their work focused
on analyzing and proposing a criteria for a specific
safety situation, our work focuses on checking
regulation items whether they covers all possible
safety related situations.

Figure 1 shows proposing rule making concept.
Draft regulation items are brainstormed by multiple
individuals and collected in a regulation item pool.
Then, the items are reviewed and analyzed by
Regulation Distribution Analysis Method (RDAM)
and Regulation Completeness Analysis Method

. compensate new
regulation
items
A I.
check update &
merge
brainstorm, -
regulation regulation
items item
i pool
update &
merge
<-Régulation - - <
npl éssii
Analysis "Tv:.
= ‘Method regulation
< items
Fig. 1 Proposed rule making concept
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(RCAM). Missing areas and conditions are found
during these process and new regulation items
derived that can compensate the missing area and
conditions. Derived new regulation items are added
to the regulation item pool.

This research was conducted while we were
generating safety rules for high-voltage system
in Fuel Cell Vehicles. We found the necessity to
find methodologies to brainstorm, check, and revise
regulation items that covers all possible safety
situations.

Proposed methods can be applied to other rule
making process and will be highly effective if the
system in interest can be characterized and de-
composed logically and quantitatively.

2. Regulation Distribution Analysis
Method (Rdam)

The basic idea of RDAM is to distribute every
regulation item into a distribution graph and
search areas where regulation items are not filled.
Figure 2 shows the concept of RDAM. Items in
the regulation item pool are distributed into distri—
bution graph. The distribution graph is composed
of two axes which are selected during the analysis
process. The density of the distributions is analyzed
and empty or low density areas are marked. If
the marked areas do not have proper reasons,
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Step 1 Brainstorm / Generate Axis Pool
I

Step 2 Draw empty Distribution Graphs
I

Step 3 Categorize items with axes
I

Step 4 Fill in Distribution Graphs
I

Step 5 Analyze Distribution Graphs

Step 6 Compensate weak area

Fig. 3 Procedure for regulation distribution analysis method
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Fig. 4 Process of filling regulation items into distribution graph

additional regulation item are generated in those
areas and filled into the regulation item pool.
The procedure for RDAM is described in Fig
3. First step is to brainstorm and generate the
axes for analysis. Example of axes can be speed
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of vehicle, electric current, relevance to driver,
and development stages.

Second step is to draw empty distribution
graphs. An empty distribution graph can be
drawn by choosing two axes generated in the
first step and drawing a two dimensional plane.

Third step is to categorize regulation items
for each axis for the distribution graph. If we have
chosen vehicle speed as the axis, we can categorize
the regulation items according to the speed of the
vehicle.

Fourth step is to fill the Distribution Graphs
with categorized regulation items. By this step
we can visualize the distribution of regulation items.

Fifth step is to analyze distribution graph and
find weak areas. Some areas in the distribution
graph might be empty and we can find the reason
for the empty area. If an empty area has proper
reason, we can ignore that area. Otherwise that
empty area needs to be filled up with additional
regulation items.

Sixth step is to compensate the weak area found
in fifth step. The empty or low density area can
be filled up with additional regulation items de-
ducted from existing regulation items.

Explanation for each step is given in detail with

examples in the following three sections.

2.1 Generate Axis pool & Categorize
Regulation Items

Brainstorming axis is an important to step to
ensure full coverage of inspection area. The axes
found in the step forms the basis of the following
steps. Every characteristic of the system in inter-
ested needs to be considered during this process.

After brainstorming all possible axes in the form
of an axis pool, every regulation item can be
assigned a value for each axis. Figure 4 shows
an excel file where the regulation items on the
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Fig. 6 Analyzed distribution graph

row are assigned with values for each axis on
the column.

We can generate empty distribution graph
combining two axes out of the axis pool. The
axes are chosen in a way that every area in the
distribution graph can have a significant meaning.
For example, if the axes were chosen to be vehicle
load and electric current, then regulation items
related to low vehicle load and low electric current,
high vehicle load and low electric current, low
vehicle load and high electric current, high vehicle
load and high vehicle current should have signifi—
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cant meaning from which the distribution regu-
lation item can be checked.

2.2 Draw Distribution Graph

Figure 4 shows the process of filling regulation
items into the distribution graph. The regulation
items in the Excel file are already assigned with
values for each axis and empty distribution graphs
are generated by combining two axes.

Numbers are assigned to every regulation item
and assigned numbers are put into distribution
graph with positions determined by the value of
each axis. For example, as depicted in Figure 4,
regulation item “High voltage cores must be
separated by at least XX mm from chassis ground”
1s assigned with number 1, and has value 5 for
Y-axis representing possibility of accidental
situation when violated, and value 1 for X-axis
representing relativity of manufacturer or user
(smaller number represent more relation to manu-
facture). This regulation item is put to position
(1, 5) in the distribution graph with number 1.
Figure 5 shows the distribution graph filled up
with all regulation items.

2.3 Compensate Weak Area

After filling the distribution graph, analysis is
performed to derive significant meaning. High
density area where many regulation items exist ,
low density area where small number of regulation
items exist, and empty area where no regulation
item exists can be identified.

Figure 6 shows an example of the analyzed
distribution graph. We can identify area 2 and
area 3 as empty, area 1 as low density, and area
4 and area 5 as high density. If the reason for the
emptiness of weak area (low density and empty
area) can not be explained, the area needs to be
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Fig. 7 Example of generating new regulation items on the
distribution graph
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Fig. 8 Concept of regulation completeness analysis method

filled with proper regulation items.

Compensating weak area in the distribution
graph can be done by inferring new regulation
items from adjacent regulation items. For example,
in figure 7, regulation items 95 and 99 are inferred
from regulation item 71. Regulation item 71 means
“Battery should be designed to work normally
(Voltage maintains at xx V - xx V, Energy xx
W - xx W, temperature under xx C) longer than
xx hours)” By inferring regulation items which
1s more related to user, new regulation item can
be generated located to the left side the original
regulation item.

Examples can be item 95 with “Every battery
should be diagnosed before released to market.
Battery should work normally as specified in regu—
lation item 71.” This regulation is more related
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to user because it is related to the market rather
than the manufacturing site for design process.
Another example can be item 99 with “10 Year
warranty should be guaranteed by manufacturer
to the customer. Any case when the normal work
condition of item 71 is not satisfied, battery should
be replaced free of charge.” which is more related
to user because this regulation is related to warranty
or after market.

Applying the approaches and procedures proposed
in RDAM can generate more complete regulation
whose items are covering all possible situations.

3. Regulation Completeness Analysis
Method

Figure 8 shows the concept of RCAM. Each item
in the regulation pool is distributed into complete—
ness table to verify the completeness of the regu-
lation. Completeness table is made for every cate—
gory which is related to system in interest. For
each category, subsets are divided into tree struc—
ture in a way that in each level the subsets
become mutually exclusive and complete (exhaus—
tive). By grouping regulation items to each subset,
we can see which subset is weak or empty and
needs to be filled with additional regulations.

Figure 9 shows proposed procedure for RCAM.
First step is to brainstorm and generate categories
which are going to be divided into subsets. The
categories can be selected from given set or
newly brainstormed from existing regulations.
Second step 1s to draw empty Completeness Table.
Each category is divided into complete subsets
at this step. Third step is to categorize regulation
times according to subsets for each category.
Forth step is to fill the completeness table with
regulation items. Fifth step to find empty or weak
subset and analyze whether emptiness or weakness
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Step 1 Brainstorm / Generate Completeness
Category
Step2 | Draw empty Completeness Table
Step 3 Categorize items
Step 4 Fill in Completeness Table
Step 5 Find empty/weak area & Analyze
Is the
. Yes
emptiness/weakness
reasonable?
Step 6 Compensate weak category

Human

\ ~
[y

\ ~
\

<
v User Ss Manufacturer Supply Station Worker
[} S

)
DrlveP\ Passenger  Designer Worker N« N Maintenance Man Hydrogen Battery
) <

\ 1,2,3,7.8.9, o
¥ 12,13,14,15 4,5,6,10,11 30,82,38.35.36,38.3
40 ,18,19,20,2 ,16,17,27,2 9,41
1,22,23,24, ,
25,26,28

31.34,37

Fig. 10 Process of filling regulation items into completeness table

1s reasonable. If they are not reasonable, new
regulation items need to be brainstormed and
added in the sixth step.
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3.1 Generate Completeness Category
and Draw Completeness Table

Completeness Table is generated by filling the
subset cell with regulation items. Before filling
the cells, each regulation item needs to be assigned
with sequential numbers and categorized to certain
subset as the excel file in figure 10. Then each
subset of completeness table can be filled up with
assigned numbers of regulation items.

For example, as regulation item 40 is categorized
to user in human category, the number 40 is put
to the cell below the user category. As regulation
item 41 is categorized as maintenance man, the
number 41 is put below the maintenance man
category.

Similar procedure can be repeated for all regu-
lation items and the completeness table will be
filled up. With the filled up completeness table,
analysis can be performed to find weak subsets.

3.2 Analyze Completeness Table and
Compensate Weak Subset

After filling the completeness table, analysis
can be performed to find out the whether the
regulation is complete in the given category. Any
subcategory which does not have any or few
regulation items needs to be explained with proper
reason. Otherwise additional regulation items need
to be generated.

Figure 11 shows an example of the filled in
completeness table. We can identify the subcate-
gories of driver, passage, and supply station worker
need to be explained or filled in. For passenger
subcategory, it can be left empty because there
is little chance that passengers can access to high
voltage systems of electrical vehicles. However
for the driver and supply station worker sub-
categories, there are few regulation items and
more regulation items need to be added.
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Supply Station Worker
)

30,54,58,5 1.22,23.24, 83.80 31,34,37

25,26,28,55|
.66,67.67.6
8.69.76.77,
78.79,80.84]

No need to add more items More items need to be added

Passenger does not need to follow any Hydragen and battery supply station workers need
regulation more regulations to prevent FCV high voltage
accidents

Fig. 11 Process Of Filling Regulation Items Into Completeness
Table

Importance ‘P
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Fig. 12 Distribution Graph Of Fmvss 305

4. Application to Fmvss 305

The purpose of the analysis methods proposed
in this paper is to generate and check safety
regulations for high voltage system Fuel Cell
Vehicles (FCVs). Currently regulations related to
FCVs electrical safety are FMVSS1) (Federal
Motor Vehicle Safety Standard) 305 from National
Highway Traffic Safety Administration (NHTSA)
of United Sates, EN ECE R1012) from European
Commission (EC), Amendment A1013) from Japan
Transport Administration.

However, there is no electrical safety regulation
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explicitly for Fuel Cell Vehicles and generation
is under process by Electrical Safety (ELSA)
group of Working Party on Passive Safety (GRSP).
We applied our methodologies to FMVSS 305
regulation to check its applicability and we could
get results of the weak area where new regulation
items need to be generated.

4.1 Results from Regulation
Distribution Analysis Method

The axes used for RDAM were protection
level, relation from machine to human, electrical
current, severity caused by accident, relation
from manufacturer to user, and running state of
the vehicle.

We generated 5 distribution graphs combining
the axes and distributed 15 regulation items
extracted from FMVSS 305. Figure 12 shows
one of the distribution graphs relating severity
and relation from manufacture to user. As it can
be seen from the graph, most of the items were
concentrated on manufacture state and little
were related to user.

Other distribution graphs include protection
level vs relationship to human, electrical current
level vs relationship to human, vehicle running
state vs relationship to user, electrical current vs
relationship to user.

After analysis, we could conclude that there
were little regulations related to user. Example
of possible candidates to compensate user related
regulation items can be “Ignition Key which
connects high voltage systems should be not
operated when the high voltage systems (battery,
inverter, motor part) are opened for repairing
services”. Other conclusions include absence of
differentiating current levels in the components
and vehicle speeds.
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Fig. 13 Completeness table: Human category
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Fig. 14 Completeness table: FCV system category
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Fig. 15 Completeness table: Electrical protection category
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Idleness

()]

Driving
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,11,12,18,14,15

Fig. 16 Completeness table: Vehicle state category

4.2 Results from Regulation
Completeness Analysis Method

The categories used for RCAM were human
(manufacture, passenger, maintenance related
personnel, etc), vehicle state (parking state,
driving state), and fuel cell vehicle high voltage
system (batter, motor, inverter, etc). For each
category we derived completeness table as shown
from figure 13 to figure 16.

Results of the completeness analysis were
similar as Regulation Distribution Analysis Method.
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Regulation related to driver, maintenance repairers,
and supply station workers were few or missing
compared to designer or worker. The regulations
were not differentiating the vehicle state such as
parking, idle, driving, charging which can miss
dangerous situation occurred by specific action
to the car. Most of the regulations were dealing
only with fuel cell battery system. Regulations
items for fuel tank, motor, inverter were missing
in the regulation.

9. Conclusion

In this paper we proposed two methodologies
to check regulation items. Regulation Distribution
Analysis Methodology (RDAM) checks regulation
items by distributing the items into distribution
graphs which show the density of the regulation
items in specific areas. Regulation Completeness
Analysis Method (RCAM) distributes regulation
items into completeness tables which show the
empty part of the regulation using complete sub—
set of specific categories.

The methodologies can be used to generate
new regulation during rule making process and
revise existing regulation to compensate missing
areas. The methodologies check every technical
point and user, human related issues. We applied
our methodology to FMVSS 305 standard to
check the regulation coverage and completeness
for electrical safety of fuel cell vehicle.

For generating electrical safety regulation for
high voltage system of Fuel Cell Vehicles, addi-
tional regulations need to be analyzed with more
axis and categories. While applying our methods
to FMVSS 305, we could find more regulation
items that need to be added.

AloIUXIsts] =28 M202 M2S 20094 43



Acknowledgement

This research was supported by a grant from
program funded by Ministry of Land, Transport
and Maritime Affairs of Korean government

References

1) National Highway Traffic Safety Administration,
U.S.A. (2004), FMVSS(Federal Motor Vehicle
Safety Standards) Standard No. 305; Electric-
powered vehicles: electrolyte spillage and elec-
trical shock protection.

2) United Nations Economic Commission for Europe.
(1996), Regulation No. 100; Uniform provisions

- ety

3)

4

5)

Ol

concerning the approval of battery electric
vehicles with regard to specific requirements
for the construction and functional safety.
Ministry of Land, Infrastructure, Transport and
Tourism, Japan (2004), Attachment 101; Tech-
nical standard for protection of occupants against
high voltage in fuel cell vehicles.

Moosung Jae, et. al. “A Study on Methodology
of Assessment for Hydrogen Explosion in Hy-
drogen Production Facility”, Int. J of Hydrogen
Energy, Vol. 19, No. 3, pp. 239-247.

Kwang Won Rhie, et. al. “Quantitative Safety
Assessment for Hydrogen Station Dispenser”,
Int. J of Hydrogen Energy, Vol. 17, No. 3, pp.
272-278.

Trans. of the Korean Hydrogen and New Energy Society(2009. 4), Vol. 20, No. 2 141




<<
  /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


