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The Korean Air-Force aircraft maintenance depot paints the exterior of various aircraft, including high-tech fighters. Aircraft
exterior painting is a maintenance process for long-term life management by preventing damage to the aircraft surface due to

corrosion. The de-painting process is essential to ensure the quality of aircraft exterior paints. However, because the Korean
Air-Force’s de-painting process is currently done with sanding or Plastic Media Blasting (PMB) method, it is exposed to harmful
dust and harmful compounds and consumes a lot of manpower. This study compares the de-painting process currently applied
by the ROK Air-Force and the more improved process of the US Air Force, and performs economic analysis for the introduction
of advanced equipment. It aims to provide information that can determine the optimal time to introduce new facilities through
Cost-Volume-Profit (CVP) analysis. As a result of the analysis, it was confirmed that the sanding method had the most economical
efficiency up to 2 units per year, the PMB method from 3 to 21 units, and the laser method from 22 units or more. In addition,
in a situation where the amount of de-painting work is expected to increase significantly due to the increase in fighters in future,
BEP analysis was conducted on the expansion of the existing PMB method and the introduction of a new laser method. As
a result of the analysis, it was confirmed that it is more economical to introduce the laser method when the amount of work
exceeds the PMB work capacity(18 units per year). The paper would helpful to improve the productivity and quality of the
Korean Air Force Aircraft maintenance depot through timely changes of facilities in the workplace in preparation for expansion.
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(A) Sanding

(B) PMB

(C) Laser

<Figure 1> De-painting Processes
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Prime Cost

Overhead Cost
<Figure 2> Cost Components of Military and Business Maintenance
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<Table 1> The Estimated Costs of de-painting by Processes

Sanding

PMB

Laser

Investment cost

207,522,000 (Won)

3,320,000,000 (Won)

11,500,000,000 (Won)

Depreciation cost

4,150,440 (Won)

132,666,667 (Won)

753,333,333 (Won)

Fixed cost

Material cost

3,285,905 (Won)

5,565,778 (Won)

0 (Won)

Labor cost

74,617,296 (Won)

18,432,045 (Won)

731,692 (Won)

Variable cost

<Table 2> The Investment

and Depreciation Costs of de-Painting by Processes

Sanding

PMB

Laser

Investment cost

207,522,000 (Won)

3,320,000,000 (Won)

11,500,000,000 (Won)

Details

Building : 207,522,000

Facilities : 0

Building : 1,900,000,000

Facilities : 1,420,000,000

- media dispensing, storage, sorting,
retrieval, and circulation equipment

- air purification, circulation equipment

- compressed air generating equipment

Building : 200,000,000

Facilities : 11,300,000,000

- laser coating removal system test cell
- robotic laser coating removal system
- laser generator

- control room

Depreciation

4,150,440 (Won)

132,666,667 (Won)

753,333,333 (Won)

% Straight-line method for building by 50 years, facilities by 15 years.
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<Table 3> The Labor Costs of de-painting for a Aircraft by Processes

Sanding PMB Laser
Labor cost 74,617,296 (Won) 18,432,045 (Won) 731,692 (Won)
Man/Hour 2,561 M/H 745 M/H 26 M/H
Cost/Hour 29,136 Won/H 24,741 Won/H 28,142 Won/H*

* wage rate for CNC Machine Tool Programmers of U. S. Bureau of labor statistics 2018[19].

<Table 4> The Material Costs of de-painting for a Aircraft by Processes

Sanding PMB Laser
Material cost 3,285,905 (Won) 5,565,778 (Won) 0
sanding papers and devices, protective blast media, masking tapes,
Details clothings, Respiratory cartridges, protective clothings, glues, respirator N/A
sealing compound, etc. etc.

% common equipment and utility cost are excluded from the cost calculation.
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<Table 5> The Estimated Quantity of Fighter Jets and Expected Workload According to Scenarios for 15 Years

Year|
Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A
B
C
D
E
Total 301 312 338 353 368 383 398 408 418 428 438 448 458 468 468
Scenario 1 11.1 12.0 14.2 15.4 16.7 17.9 192 | 200 | 20.8 | 21.7 | 225 | 233 | 242 | 250 | 25.0
Scenario 2 11.1 13.4 16.8 192 | 215 | 23.6 | 257 | 2713 28.8 30.2 316 | 329 34.2 354 358
Scenario 3 16.6 18.0 | 213 23.1 250 | 269 | 288 30.0 31.3 325 33.8 35.0 36.3 37.5 375
Scenario 4 16.6 | 20.1 252 | 288 | 322 | 355 | 386 | 41.0 | 432 | 454 | 474 | 494 | 513 | 532 | 537
40.0 400,000,000 400 400,000,000
35.0 300,000,000 35.0 300,000,000
300 200,000,000 300 200,000,000
250 100,000,000 250 100,000,000
20.0 0 20.0 0
15.0 -100,000,000 15.0 -100,000,000
100 -200,000,000 100 -200,000,000
5.0 I -300,000,000 5.0 I -300,000,000
0.0 -400,000,000 0.0 -400,000,000
1y 2y 3y 4y 5y 6y 7y 8y 9y 10y 11y 12y 13y 14y 15y 1y 2y 3y 4y 5y 6y 7y 8y 9y 10y 11y 12y 13y 14y 15y
= workload ~ e====Cost difference of Laser-PMB = Workload ~ e====Cost difference of Laser-PMB
(a) scenario 1 (b) scenario 2
60.0 400,000,000 60.0 400,000,000
50.0 200,000,000 50.0 200,000,000
0 0
400 400
-200,000,000 -200,000,000
300 300
-400,000,000 -400,000,000
200 200
-600,000,000 -600,000,000
1o I I I I I ‘ ‘ ‘ I -800,000,000 100 I I -800,000,000
0.0 -1,000,000,000 0.0

1y 2y 3y 4y 5y 6y 7y 8y 9y 10y 11y 12y 13y 14y 15y

=4 workload

e Cost difference of Laser-PMB

(c) scenario 3

-1,000,000,000

1y 2y 3y 4y Sy 6y 7y 8y 9y 10y 11y 12y 13y 14y 15y

W workload

e Cost difference of Laser-PMB

(d) Scenario 4

<Figure 4> BEP and Cost Analysis According to Scenarios for 15 Years




47

o]
o AnE gfa)

=
T

}04 7]

[

371

[

Az 2] el v

7d0]

of ute} o]

3}
=

7}

=

[¢]

o] PMBYJ
AF7] 7t

.

s}
=2

afjoF

)

An Economical Efficiency Analysis of De—painting Process for Fighter Jets using CVP Analysis
[¢]

<Table 5>} <Figure 4>l A]
= Al- A
o2 KR
H=

W %

éa

t}. 2=, PMBE&

1

O
pol

7}3

=

<)

R

A7)

5

89,653,276

)

3% &7

waE F4

Ik

el

B
B

weh B Aol

13 ch. <Figure

S

BEP
21.1
20.5
19.9
19.4
18.8
182
17.7
172
16.7
16.2
15.7

{Table 6> The BEPs for 10 Years

Year
10

0 (current)

7]l PMB S} #o] A

3}

5]

7k 7] o
Zko] PMB 2]

=

=

ufd 10%

thHE(A L L 4), 23 Aol 20.1TH

A}
24z} 513,146,581

toh ey 2 el A

A
FAF )

9

B

P EE, ol w4l sjo &
o we} ol

1
=

#7F EA

X717 ok €t

[

3
A=
7k

=

o

5T
X3

ol
A

q

S

I efol A 2] Adnle] mfo] 7|zt ol o e 4

1 BAEE FE

A7) Bt

of &
O 7R

[e]

3

‘Tl;—
PMBS} o] A
[e]

el

by,

3
“

H

&7k A= PMB WA #o] A

5

Oﬂa

fLN

17] o

A

A7A ST

889,961,897

MA

A

1}

]
i

PMBE 7}
rel e

L
.

& o, Arjde=

<Table 6>°] Ay} A42Ho A +3)
=

b,

b 9 oH 71

I3

Y



48 Chang Young Lee - Jong Hun Park

o
m
|

o °H
N
rg

o oX,
ol
oft

off x p —~ =
o2
N
S
ro,
B
[
~
[}
rL
o

e (o

oy &I o oot
R
2 Ho
ol
0

ﬂd
o2
O
o
o
ol
N

B\

2 oX ol g
Mo rd o 2

¢

02
o o
R oy
o m ko

o,
._E‘ —{E
[P
o3t

o it Mo
ol
o,
o
BN
X

o oy
_0|L
e
i

lo >
oy 2
o Ho
b ko
oxl -z
o
oxl
rlo
s

‘W
o
of
=
=
ot
Sl
o
2
ro,
)
o
o
oX 9
dg

H

o X

=
o
z
N

18}

ol A

“©
=)
o
o

oot
o
N

O

o to
2

o
>
I

AC)

o,
H
< M
5 o
ol of 4z
Moo >
=
oy
oo —
o\
‘O,
>,
ol -
z,
>,
H

o

2
-

a~]

=

oo)

o
o

NAVR:
_O‘L
~N

o o
_O‘L

-
>
Y
-
=
>
1
oo

K
o
)
o
1>
K
o H
ot
o

> oX
o
= N

2
-
e

(@]

<

e~

Shid

£

OX.‘; «‘},

4l O

ox 0=

el
s
N
N
> o

o 1%

)

jincd

=

&

N

)

>,
it
ox &
filo
1 re

I o E: rir
2L

3oz
N
S
B
=

a=)
=
o
ol
o
3]
ro
=
o
ox
=
o

©
Moo

o TN
[ O]

iG]

ro

of

ol

3R

v

2
ox
i glo
N
N
N
X,
N
fo o
A I e}

>
>,
i
(b
19
Eh
)
N
oz
ol
fijo
kK

L oZ o Jr £
ol
o
=)

o
s
o
|
re,
ot
SO
3R
o

ol
1
1—‘13
M
J %

2 ™
;Eﬁ
oA
o) o%
i

:oé
)
i
1o >

t
(ot

A

rir
o o 4

=
N
Moo s o

f
e
)

dorlr B oofr e o o

N
N
o w
=
w
o=
> o= Ho Oﬂ.';
o (ot ox
=
NI
Yans
ke i)
H
— 0

o I
> oX
5 %
oy 2
[0

S
ST
ML 2,

f
B oox

S 2
I
ofN
N
sk
o (ot

posk
-

2
=
=
ol

o,
ol
== -
o N
2
ol
1>
tlo

o
ol
12 o

iy
o
-3
=
il
=

™
off 1

f
> i

o] PMBe] <]

rir /_l.ﬂ\{
W2
e
IS
=
il
%
2

v} o

=

)
)
oZ

>,

[o

A

o,
ot
ol
o
nj
o
2
)
oo
tlo

I, 2 >—1O
4

it

F

b

ol
-
oo 32

ro > ok o o O Ho
R
o

o o

>

oo

olj H

r'O

>

o

£ =

)

ro
S >
1o

OJI.

% R
o o
o o ox,

of\

e

o

i
=
%o,

N ooz Ot of o oy
&
1
o
M
(e
L
it}
v

2

2 Ho 1>
>
fato)
=
>
o
=
=
o
)
o
i
tlo
Sl
jins
of
ol
rir

AN o Mz
t
)
Oy
Mg
=
o
i
AC)
=%
[

o

Yt fo 2 oo > &
SE,
oX,
off
=
X,
N
2,
2
>
)
(L
Ay
Y

References

[1] Ahn, C., Lee, D., and You, S., Finding Alternative
Solutions and Analyzing Spectrum Policy Cost on
Spectrum Usage, Journal of the Society of Korea
Industrial and Systems Engineering, 2012, Vol. 35, No.

2, pp. 181-188.

[2] Air Force Logistics Command, Depot Maintenance Cost
Accounting Guidelines, 2020.

[3] 1ISS, The Military Balance, Routledge, 2021.

[4] IPG, https://lasersystems.ipgphotonics.com/applications/
laser-ablation.

[5] Jiang, Y., and Shen, Z., Study on the Application of
CVP Analysis in Catering Industry, The 2nd International
Conference on Contemporary Education, Social Sciences
and Humanities (ICCESSH 2017).

[6] Jordan, H., AFRL helps enable laser paint removal technology,
Wright-Patterson AFB, 2018.2.6. https://www.wpafb.af.
mil/News/Article-Display/Article/1433126/afr]-helps-e
nable-laser-paint-removal-technology.

[7] Kim, J.-S. and Kim, O.-S., A Study on Logistics Cost
Management to Using Cost Volume Profit, Journal of
the Korea Contents Association, 2006, Vol. 6, No. 7,
pp. 22-30.

[8] Kim, S.H., Cost-Volume-Profit Analysis for a Multi-
Product Company: Micro Approach, International
Journal of Accounting and Financial Reporting, 2015,
Vol. 5, No. 1, pp. 23-35.

[9] Kim, W. D., A Study on the Fatigue Life Prediction
of Al-2024 with Corrosion, Journal of the Korean Society
for Aeronautical & Space Sciences, 2007, Vol. 35, No.
1, pp. 46-51.

[10] Le, O.T.T., Tran, P.T.T., Tran, T.V., and Nguyen, C.V.,
Application of Cost-Volume-Profit Analysis in Decision-
Making by Public Universities in Vietnam, The Journal
of Asian Finance, Economics, and Business, 2020, Vol.
7, No. 6, pp. 305-316.

[11] Lulaj, E. and Iseni, E., Role of analysis CVP (cost-
volume-profit) as important indicator for planning and
making decisions in the business environment, European
Journal of Economics and Business Studies, 2018, Vol.
4, No. 2, pp. 99-114.

[12] Ministry of National Defense, 2020 Defense White Paper,
2020, https://www.mnd.go.kr/cop/pblictn/selectPublicati
onUser.do?siteld=mnd&componentld=14&categoryld=
15&publicationSeq=897&pagelndex=1&id=mnd 0405
01000000.

[13] Park, J.S., Park, J.W., and Lee, J.W., Financial Ma-
nagement, third ed., Dasanboks, 2018, pp. 44-47.

[14] Punniyamoorthy, R., Examining Cost Volume Profit and
Decision Tree Analysis of a Selected Company, World
Wide Journal of Multidiscipl Inary Research and



An Economical Efficiency Analysis of De—painting Process for Fighter Jets using CVP Analysis 49

Development, 2017, Vol. 3, No. 9, pp. 224-233.

[15] REAM, S., Laser system strips paint from full-size
aircraft, Industrial Laser Solutions, 2016, Vol. 31, No.
5, pp. 5-10.

[16] Republic of Korea Air Force Headquarters, Aircraft Depot
Maintenance Management, Air Force Headquarters
Guidelines 5-51-3, 2019.

[17] Sprentall, S.L., Robotics And Intelligent Automation Of
Like DOD Maintenance
Innovation Challenge, 2019, Spokane, Washington.
U.S.A, p. 38.

[18] Stoenoiu, C. E., Sensitivity of indicators used in
cost-volume-profit analysis, In MATEC Web of Con-
ferences, 2018, Vol. 184, pp. 04003. EDP Sciences.

[19] U. S. Bureau of labor statistics, May 2018 National
Occupational Employment and Wage Estimates, (2018),

Processes, Maintenance

https://www.bls.gov/oes/2018/may/oes_nat.htm.

[20] U.S. Air Force, Application and Removal of Organic
Coatings, Aerospace and NonAerospace Equipment, TO
1-1-8, Secretary of the Air Force, 2020.

[21] Verger, R., The best way to strip paint off a fighter
jet? Laser-wielding robots, Popular Science, 2019.11.19.
(https://www.popsci.com/story/technology/air-force-las
er-robots-depaint-f-16/).

[22] Yoo, L-S., Seo, T.-K., Lee, J.H., and Oh, B.-S., Application
of Cost Estimation to Space Launch Vehicle Development
Program, Journal of the Society of Korea Industrial and
Systems Engineering, 2007, Vol. 30, No. 3, pp. 165-173.

ORCID
Chang Young Lee | https://orcid.org/0000-0002-6823-0983

Jong Hun Park | http://orcid.org/0000-0001-7413-9564




<<
  /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


