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Maintenance and Replacement Policy for Deteriorating System
Based on Mixture Failure Model

Huang Aolin', Li Qingminz, Ye Lingjunl, Wang Lili'
(1. College of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China;
2. Department of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Deteriorating system fails because of self-deterioration as well as outer shocks, and different maintenance
activity is taken according to the failure type. To lower the long-run maintenance cost rate, a mixture failure model is
developed based on stationary Gamma process and poisson shock. Maintenance and replacement policy are studied based
on this model, and an expanded age replacement policy which called (4,7) policy contains minimal repair and corrective
maintenance activities is proposed and optimized. Numerical examples are also used to validate the feasibility and
rationality of the new policy after compared with the traditional age replacement policy.
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0 33

FA R G Bz 45 B N 8] HE 72 B 2 AN i 7+
R RARG, TEBHARGE Tk, %R AE U
WL KRG, 2 W1 A7 B BN 57 55 45 A 1Y
PR G AR R Gl A B B skims, &
BREREAT A2 K B 0 AT 280 KR 5 K A i, ek
MSNTIITT IR, A AR 2 5 4 50 I i) e g A T
TN,

FHURG WP TELEE— ey 2 28 JeTnd
(] (K3 A TR IR, i 4 30 o e o 4 o M el 75 i
AL TEAT S TV A R S0 gt 4 48 T R
BN ] B E R, S N BUR S %  (FHLEE
5 N e g w2 T ke % 52 B 1K) R B T O
FEUEHEA E O R GRS W dE 2 sk, e
PSR I PR B 42 o R B R S TR 25T, o
Gamma i F2 VR et ok B2 U 2 5 e e i
L, JFEUAT TR AT R

FERIE S 3o T 75 1 4 4 B A1 e b 4 7 1) [ 1
IR 2 23 DB A B (RS Rt A, T AR F 9 e e A

Wi HE: 2013-09-25; &R HER: 2013-10-17
EEWMBE.: DRHHESEBIIE (51327020105; 51304010206)
TEEB N Ak (1979—), T, #dLA,

Aot R G m™ . Lin 25 A PVRE g A 2 1 5
PR oy ol e R RA B K. Shey-Huei %%
OV SR ot o T b ol IR 0 T 45 g
AT TWEFT, AR WA 75 8 AN [R] B 5 O 4 18
MW . X THMRLEM F H A 55500 61
R, LM Z RPN BB AR 57 . a5,
2B Ik R AR AT R e s e AT e =Y
BB b o 3 R PRy Wl s 22 S 30 DAy el A0 B B g 1 1) TG
A B AR S, A A R DR S R DL E I R
YEE AT HERR P,

ST, BB AL G 1) A i S SRS AT T
&, 1 TIREGHER AT HERES RSN A,
TAEME M . Wit S5 A XRG4 )b i )G
R BB AEAE T AT IR R, DUHR 23— P BRI
ST R N R4S B 0 H .

1 #HB5R/RE
1.1 HpEHRE
1.1l %A
FRGEATAS FH I R o B 5 A 1) a R mT DL B AL

M, YR, A2 o6 25 15 OR B B8 5 4 OB 9



e 48 o B K K12

33 4%

ARk E, T Gamma 20 M, AL
P Gamma HFERIER RGBSR, BE &
GitE ¢ R AIE X(o) M2 5% 5 R B0 T AR
SN at, RIEZHCN B Gamma 73 A

_ ﬁatuar—l eXp(—ﬁu) > (1
fm,ﬁ(u) F(at) ,M> 0 )

Hor I'la)= I:u“‘]e'”du 0

KT —NEEBETE, —RaA A RAE
L, UHWHE XOBRISE L W, REakE
KR TrEMT RES T EH w I i 1) a) 2o
FKom N

Ty=inf{t=0, X()=L} (2)

Ty W34t ek

F, (t)=P{T, <t}=P{X(1)= L} =

[ fpordx =TEELD) =

C(at) 3)

§¥¢WXaLLﬂ):I;ZM4éQkO

A
ARk, R R TAE L FE h 52 2 1) pp
oA BRI R, iRk Rk ek, B
AR BREE R AW R (NG, =033 T 4
ZAF-

1) N0) =0; 2) N(o)& M3 & s 3)
P{N(t+h)—N() =1} = A(t)h+o(h) s P{N(t+h)—N()=2}=
o(h)

B A (O FHOR, AEFFIRIAR R R AL
NFAR L . FAC Ny(O)Fm WITEE E ¢ 212
Dbt R W oty BRI R T v ROR
H: T=inf{t=0, Ny(t)=1}, TRAFEENHEHT
IR ¢ AR R IREE N
Fa(t)=P(T>1) = exp(~A(t) (4)

1.1.2

E*A@:ﬁmmm,uzm

1.1.3 RehEHEA
B REAE H G BRI R 32 2k 3 4hH R85
fehis, i ARG A T, REAES
AL AN pp o )OS AR ] (BIVR & Wi ) ', 2R Z)
t AR AR N
F(t)=P(T>0P(X() < L)=F:()Fr,(t)  (5)
1.2 HIERRE
WFELLURY, HTERZHEOL T RGR

AATE AT W B E AN RE ST I, A0 4E 18 A DL
J&& 5 Bt LA T N R) 1R 1 005 1k AR AE AT AR 02 5 A R G 4
By FE R Mg . b TIRSCTh 4R
WG AT XL, EHH AN H— TR THME THHE
i B 4 SRS
12,1 FH& E ke

WS T o — TR R A T, RS
16 T W ZIRT R, WISZ RN RGE AT H R, 5 RS
BATR TR R, WAL T I 2006 R G847 8
o IZIRBE N RS 0] e E S R R WA 1.
X S W AN L8 R 8 R AR AL, TR T A A
A R AR H R RN A = 6

— [ —e— 7 —bl t

— aT=r —— ar<r
x: Wk A B I

Bl SEHhEHRERTEE

122 (4, ¥

AW B TR A MR, A U R

1) #HRGISITE T ZIM0 8 w5, WAE T
I Z1 6 28 40 30 AT V09 2 B 4 (2 80 BB

2) WIERRGAE T 0 %A 20, 8 I A6 I o 0 i
it i R, 225 2 200 R 5 Ak SR AR (B 25 A0 K 146
T L), ST RG AT E 4G ; 25 3 b o i
DU RR 418 2 46 10 5 AL R 55, 00 90 s I 3) 3% R 4E 1535 31

3) REGAL T W ZUa7 T ph il ok 2%, #5951k
T B AN L TS Ve e I BRI 4, W R Ge b AT e/
Yefs; Rz X RGEHATEE M4,

AR A=0 B, MO JE A oy TR, (4,
T) SR Ak by — M 3 T i 18] 7 ) 75 i o6 6 SR s 5
M AZL W, (A4, T)FNE N I/ YEAE T & T 1 e )
T, WA, T)FE W T 0 75 iy O 4 55 08 [

A

|
V. Sk A PR R FEF Rz
m: SERYAEY e AR

2 UDKBETHEEERTEE
FEAR G A IR, B Bk 2 A T 1 5 e
BRI ARG sE Y, XA T AR
GERBN, B TARE RIS, R H R RS IR



552 3

PSS IR A SRR 5t R Gk 18 S R - 49 -

W TAEME O T AT, BT EdE . B8
PEYEAS — B0 5 28 G0 58 i A0 0 B AN RS R ) Ab
B, P DASE R FCAEAS 9l H 22 T T 1 SE e 1 2 1
X AR A T T PR YEAE ) — A FE R A

TE(A, T)SRUE T, Z G0 A RE 1) W b L5 58 7% 4
Kl 2 s
1.3 BEFH

X EE AT [T ST G RT Se A R E

1) BEFRRGh —BW RS, LA T [F a2
>k BAM R R, b BRI R G R, it
) R TR A

2) MR R AR, WIS RN Z R, (H
e e DRT (R 2 T 25 4 5 RS 3 A2 v 512 ) LR
LA A3 2, A2 AE R c.

3) AR A I &5 R R AT N B
S Y A BRI P S e (ALK L (4, DAEE Sng) ,
HEAT S PR RS T AR G BT .

4) MOBEAT I fNYEAE L AB SRS R 1
S0 W R B GRS B T 2390 K ¢, ems cc B ¢ B
WAL T RR: cn<ep<cy a<cp<cc »

SRR AE FIRBOE AT, REMEINYEE
ik
2 HEELS T S KR
21 RBEEMEABRSEMELIH

W Tes A H Ty 1R 48 52 1 e I 21, W)
(A, DIEBE T Tr TR RN

Te=inf{t=0, Ny(£)-N(Ta)=1, X(£)> A} (6)
Horp TA RIRRGH N BIAE A KIS TA]

HIWREM BB R ENZI Te, W Tc
LR IR K Te=min(Ty, Ty)o
Hh T 2T RES T E & OO I ] . 3l
Te MR AT REN Fe(4, 0, WMENZ] ¢ RGEBAT
AT IE L YEAE IR W] Lok

Fe(A,t)= P(T.>1) =

E[P{T,>1t}+ P{T,<t<T,,N(T,,t)=0}] (7)

X (7) AIH—RR BN ¢ REDUREREE
AR A, J5— IR R B ] t RESWFREAN T 4
UL 208, HNZ T, 220 ¢ B A7 s 31K

Hrp P{T >t = P{IX()<d4}, thX (3) 40:

Pty =Fr () =1-L@0AB) = (8)
T'(at)

HARA S RE IR AL, I ZI 7, I Z] 1 RS
A7 ek A 2R R N

PUﬂU@U=O)=mp(J;AWMM)zgzgl (9)

Fi(T,)
M4 SCHR[14], To-Ta 1 B FURE R 20 A7 2R BUE AL

%’th@szmﬁﬂ?nwﬁ¥&3%4u%ﬁﬁ:

P{T,<t<T,,N(T,,t)=0} =
1
Fi(l/l)
o f, () v T IR 3 1 bR AL
¥l (8). X (10) AKX (7) W

Fe(A,0)=Fr ()+

Fa()f Fron,(t-u) £ )du (10)

_ — 1
FgOHOqukU—u)?:EBfA@ndu (11)

AL RGHF I T, W H 3R G 00 48 12 S
AR Tr PRI (A, DRREL, RE0HH I
JIERAE Dy -

E[Ty(4,T)]= E[min(T, T )] =

[ dF (40 + T-Fe(aT)=[ Fe(And  (12)

22 KRHABITHEBERE

ol B ¢ bk kA S D YR B R
Nae(1), W BEAE N

E[N,, (O] = E[N () P(T,> 1)+ N(T,)*P(T, < 1)]
1A S Jl 31 P 3R 8 e /N S B S0 R A

E[N, (T)]= E[N,(4,7)] = [ 2@)Fr, (u)du (13)

MBI R T, SERETH N FIA 2
XK TETHE SRS R S . A5 AR N
W, S Bl T P B R SR MR Py, BB
YA IR R N P, WK Py+P=1, (4, T)
YA TR TR U

P.=F.(A,T); P)=Fc(4,T) (14)

i CUDNDNREKIBITHER AR, mEH

HEE UV L wT DU B B A 0T P9 1S 9 T R I B

R R IR
qAD:mﬁqm+%@ﬂ%+@HM4nn
HT(A4,T)]
My ETRBE TR R TR, B AT,T)
P RN AT SR
C(A",T) =inf{C(A4,T),0<A<L} (16)

(15)



©50 . X agHi

33 4%

3 Hf
1852 25 10 2R Gt T A b R Hp i 52 o o D 55 R AR
WA, EEMMSHN L=10, a=1, p=1, c=5,
em=35(H L) s ¢,=50(FJC)» ¢=60(FH L), M
fE 2=0.5, X T—AN0w T REEE L FHEsE% 1k
Gamma i B, EFEH HRBMHMKMT, Him
I A LBat1/2, 55 A (L=10; a=1;
p=1), REMMEE MmN 105(H), NHikFERSE
TR P S e I =10 (), n] LAV R B 415 2
HCA,DKE 4 A, K 3 Box T3 7=10 i
ANTF T A E X 415 9 T e 5 .
32
31

30}
20t
28t
27t
26}
25t
!

- Fh LRk

=10

ST A 0 G T SR

\

TSR AR (BA/R)

K HiEAT

C(5.31, 10)=24.668 9

2.

3 BETHARAEMEAREEERAENE MW

M3 R B Y AR [ T S A
N, gl ARG R T A=0) 1 4E1E 9 ] R
1 XD N FEAZ N A O R SE A, X o
i g1 1 T B LRI T B e B Ty
Ao RGP BB M4 s Es G T R NEE I
A3 AR, R TSR, YR 2R R
BRI W R (A, DS 5 2 B NYEAB IR AR A
SRS AN LL, HE2 2% IRt — 20 T R, X BTl
WS H A SRk b o B 1 248 7 3 (AR AT S/ 4
BB R IEYER) 2 A%

4 HERIE

WS RGE LA W — KRG, U
AR5 T AT X B W R SR, 3 B0AT 5 8 W
PN GEAE HEME ) SE M o 10 SE B FR A TARRLFE
S b A P Ra P/ S B2 A PR
o /) IV 22 S s £ K 25 00 AR g FORAS OF AR,
PG UEBAE LU TT o 284 10 I 28 1] JBUN A% S8 K
iy NS AT TP R, AL T B RG R A
A5 T AR 2 1 IS T 0 4 4 BE RS o %5 R RE IS AR
B ol 2K IR 2R B ) 95 A RE SR IR B BRI YR B S
X, AT BN E BB B BRSS9 Pr R T i,
XTIk A e . PR S M dE S s AT A B AT
—OEMAR SR XM EE N .

SE -

[1] Wang Hongzhou. A survey of maintenance policies of
deteriorating systems[J]. European Journal of Operational
Research, 2002, 139: 469-489.

[2] Lin ZuLiang, Huang YeuShiang. Nonperiodic Preventive
Maintenance for Repairable Systems[J]. Naval Research
Logistics, 2010, 57: 615-625.

[3] &#Ak, FREK, MEH, F. A TR IUATEAZHT
BHERGERKERER[. AT R5ETFHK,
2011, 33(11): 165-168.

[4] Liu Y, Huang H Z. Optimal Replacement Policy for
Multi-State System Under Imperfect Maintenance[J]. IEEE
Transactions on Reliability, 2010, 59(3): 483-495.

[5] Rosmaini Ahmad, Shahrul Kamaruddin. An overview of
time-based and condition-based maintenance in industrial
application[J]. Computers & Industrial Engineering 2012,
63: 135-149.

[6] F#k, £EE, K. FRRZALEENTIEEKEAL
TREAR]. 24154 FHAK, 2010, 21(1):
57-61.

[7] Montoro-Cazorla, D., Perez-Ocon, R., del Carmen Segovia,
M. Replacement policy in a system under shocks following
a Markovian arrival process[J]. Reliability Engineering
and System Safety, 2009, 94: 497-502.

[8] Mosleh A, Rasmuson DM, Marshall FM. Guidelines on
modeling common-cause failures in probabilistic risk
assessment[M]. USA: Idaho National Engineering
Laboratory; 1998: 127-135.

[9] Lin D, Zuo MJ, Yam RCM. Sequential imperfect
preventive maintenance models with two categories of
failure modes. Naval Research Logistics, 2001, 48:
172-183.

[10] Sheu Shey-Huei, Chang Chin-Chih, Zhang Zhe-George,
et al. A note on replacement policy for a system subject
to non-homogeneous pure birth shocks[J]. European
Journal of Operational Research 2012, 216: 503-508.

[11] Wang, W., A model to predict the residual life of rolling
element bearings given monitored condition monitoring
information to date[J]. IMA. J. Management
Mathematics, 2002, 13: 3-16.

[12] Deloux E., Castanier B., Bérenguer C. Predictive
maintenance policy for a gradually deteriorating system
subject to stress[J]. Reliability Engineering & System
Safety, 2009, 94(2): 418-431.

[13] K. AT EZER S HEE&EEGFXNER[]. £
B 31K, 2005, 24(6): 23-24.

[14] & &4, BAR. TEHHKFFHM]. T AFHR
#t, 1986: 242-247.

[15] Bérenguer C, Grall A, Dieulle L, et al. Maintenance
policy for a continuously monitored deteriorating
system[J]. Probability in the Engineering and
Informational Sciences, 2003, 17(2): 235-250.

[16] Van Noortwijk J. A survey of the application of gamma
processes in maintenance[J]. Reliability Engineering &
System Safety, 2009, 94(1): 2-21.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


