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On Reliability Performance of Safety Instrumented Systems with
Common Cause Failures in [EC 61508 Standard

Sun-Keun Seo

Department of Industrial and Management Systems Engineering, Dong-A University

The reliability performance measures for low and high or continuous demand modes of operation of safety
instrumented systems(SISs) are examined and compared by analyzing the official definitions in IEC 61508
standard. This paper also presents a status of common cause factor(CCF) models used in IEC 61508 and
problems relating CCF modelling are discussed and ideas to solve these ones are suggested. An example

with mixed M-out-of-N architecture is carried out to illustrate the proposed methods.

Keyword: common cause failure(CCF), functional safety, I[EC 61508, M-out-of-N architecture,
probability of failure on demand(PFD), safety instrumented system(SIS)
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27 AFERCE HY, o] BEE 944 A5E T
deja 8 7&0] A 13 BT AAY HFAY N0 2w B
a7 AERER FHIY. EL 2T 4
A A A 2~Hl(emergency shutdown system),

28, 3 BA A 2", AFAEe ool d, v
& a7 AFRERE Hutol o4 BAES 54 94444
A| 2~Hl(dynamic positioning system), A& 22| ABS(anti-lock brak-
ing system), A &= A S A] 26l 0] &30 (Jin e al., 2011). GHHA O
2S5t e TR S3E 497 Urka 9B A ok

IEC 61508 132000)°] T g+ 7 4 2010)°] 20101d o 3 E 5]
o 1 %% #e BEFEY Balol 91 YR EAHo) Q%

ot wifdTrl Ao oste] dAFH IS

Fax : 051-200-7697, E-mail : skseo@dau.ac.kr

D AET IF, 604-714 BAFEA AstT GEUR 5508 37HA Foltgta FHE 44AE Y3,

E1Y0012d 07¥ 279), ALzt : 20129 09€ 05Y, 23 : 2012 09¥ 11Y), AASFAE Y012 09¥ 11Y).



406

>

oy

S 2HUA T FFO] 7HA AL Y& A
A oA 7k = A skA "

[EC615089014] 5 2.7 452 the} Be] & § 5% PrD
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IEC 61508(2000, 2010y SHAF-A A (0]} SILFFS <Table
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1>3} 2ol 43R5 w0 7H RE $H)2R TR, &
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Table 1. SIL Requirements

SIL PFD PFH

4 107° < PFD<10~* 107? < PFH<10"%

3 10°* < PFD<107? 1078 < PEFH<1077

2 107® < PFD<10"? 1077 < PFH<10"¢

1 1072 < PFD<10"! 10°% < PFH<107°
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Figure 1. Accuracy of Approximate PFD Formula for a Single
Channel
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Figure 2. Accuracy of Approximate PFD Formula for Moo2
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Figure 4. Accuracy of Approximate PFH Formula for a Single
Channel
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Table 2. Numerical Values of Configuration Factors for MooN Architecture

M 3 N =2 N =3 N =4 N =5 N=6 N =7 N =38
IEC 61508 1.0 0.5 0.3 0.2

1 PDS-2006 1.0 0.3 0.15 0.08 0.04
PDS-2010 1.0 0.5 0.3 0.21 0.17 0.15 0.15
IEC 61508 1.5 0.6 0.4

2 PDS-2006 24 0.75 0.45 0.26
PDS-2010 2.0 1.1 0.7 0.4 0.27 0.15
IEC 61508 1.75 0.8

3 PDS-2006 4.0 1.2 0.83
PDS-2010 2.9 1.8 1.1 0.8 0.6
IEC 61508 2.0

4 PDS-2006 6.0 1.6
PDS-2010 3.7 24 1.6 1.1
IEC 61508

5 PDS-2006 8.1
PDS-2010 4.3 3.0 2.1
IEC 61508

6 PDS-2006
PDS-2010 4.8 3.5
IEC 61508

7 PDS-2006
PDS-2010 5.3
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Figure 8. Block Diagram of a System to Detect Low Oil Pressure

41CCFE 1A g= A%

®A 7t YT PR A5 o] A 2dY AFE 4
&2 (195} 2o] 7 4 9o,

gt 2t

R(t) =2R,,,. (t)e ™ +e o, (e M (19)
A7NA Ry, (8 )—€7A1t+€7)‘2t767<>\1+)\2)t?3]'
W Ebe} o= WE 28-S cCroll £ A A (1209 ZE 74
&\ UA T3l o gt
2 o)Al ek 2ol A A F | AAE oToﬂ CCFol 2]
3 7)o 145 A o g8 [EC 615080]] W A5 A3}

o PDS ol = 2t AAEY Ve E TS ZHE”’FF}"% A&

IBER 7SHAE
2AE AN F3h
AH AT v} 2
il

w7} 1A% PDS 3
St web] B
| 7159 Sl 443
Zebstel 4§33 v

N

tlo M

o



o .
TEY9AAE 2T o

HA 74 dedt W 08 W A BAI2El S FA 3L 7]
AL )\51 (<Table 3> Z)Z, = WA Z U] & A
A T3 g 3% 2729 715H3

re

= (VA AP =155%10"

8,760k W U3 ABA 2] HF 1AES
01% stube] TAF R hFste 3% 272 T3
A3t 7

[e)
=

—In (Rmner (87760))
8,760

(8,760)A2)"? =0.464 < 107"

AF;nncr (t) = =0.864 X 1077

A= (s

”lﬂfl

) _ —In(R(8,760)) _ s
Ao 8760 0.787 %10

) %528 70 ) £A 7] <Figure 9>0|t}. o] 2
2d 70 sk Al 7HA A, FAA AL L ABo} A 3}
2] wEA A RO R FHEE S Ford 9l

5005
;'0
405
o)
g
3006 prc)
Lo B
e s \
O (6
A 2
P 0
p
teos| .
g
T
0 20000 10000 50000 80000 100000

Figure 9. Comparison of Methods to Calculate Common Cause
Failure Rate: A, i=3, 5, 6, 7, 8

714 CCFE L#8tA @& 7ol Bt sdatA i o
] 9) o

Ao N2El NEEE 78 4= glomg WA 2 9o tfYst
o] IEC 615082] Z-21 A A 9] o| 23] PFD(PEDO)E A Aksto]
A9 99 E Hlad 5 9tk £ AAE 87k 35 1E

A A o A 2851 9) A=A B7HY

Eo ¢ 2% 413

/\ H

O

Aol E}E} PEDE AMste] prp'@ o H]
FU4E WM 5 Ao

d g A= 4% 2729} 45 27 27F EREA 9
|, A& EW 478 F T VI Asde 674 F 13 2%t
AEohs Ao A2 140 B0 YEE 4F 372
of gt wetA o] FxoN MHA XS dte] T4
FOE 7ot 35 272E E T 0T, 452 7294
372 T FHYZ UFE £5 9 0B [EC615080] Al
38t PED A (6)2 ol -3t WA 35 2720 &3 PED
Z 2] (19)9} Zo] P} w3 4F 2729} 4% 3729 PDFS
A HZs] @ A 259 PDFE 4] (19)9] F AR 23} Zo]
T8 4= ] tLilleheier, 2008; Hauge e /., 2010b). &} 7] 4] CCF7}
e 49Ol E& B 00] 3L 7,2 8,760A 7kolTh.

2O ZH

ﬂ oﬁ

rSL' lo

O

]w

o

rir
)

[‘

=6[(1— )N (77/2)(T,/3) + BN (T7/2) (19)

4729445 38 £ T2
5

1
E PFD3004

PFD, 3,0 = — PFD,,,, + 6

o

=)

PFD, 2004 6[ 1= B)
PFD,,,, =12[(1—3)\

NP (T /2)(T/3)( T /4) + X (T,/2)
(T /2)(T/3) + BN (T/2).

A

_,d
o rlo ot

<Table 3>& R 7|3} YF R} AeH o 9
ol 945, St 22 T wr) 3% 27 2R
ol 2251 gtk Ao 3 4ES H IFES A
2= [EC 615089 2] & A oo o]t {&ﬂr Ag 7k gloH 87t
A MY F EFTFRE TR NG AV, 35 272 E 73

A7 FA A Aol vl wH 747h$ ghe &8k gl

b

o, Lok

F-?ﬂ_er

ol

Table 3. Comparison of PFD by Methods to Calculate Common

Cause Failure Rate

4% 29} 4% 39
I 3% 27% .
42 Ao 0.0239
AP 104%1077 | 0.00833 0.00341
7|8
,] } A2l 1s5%107° | 0.0183 0.00818
3
AP 04641075 | 0.00165 0.000607
A1 1891070 | 0.0275 0.0130
/\L%
- (5) -5
ga | N 2.40%10 0.0440 0.0224
A1 2971077 | 0.0395 0.0197
A (7) -5
oag| M 03410 0.0887 0.0516
B
—yézxe AB | 07871070 | 0.00476 0.00126
L0E




414

S EPYRE PRIk

Fej7} = o, BE—@A L <Figure 9> A FH & T 7} w20}
welA CCFE 18 a8 7 9o A BA 280] 23 that o

Ao 2oy At A ,,_0}% 87z U)o é

A <(Table 3> A F7] EAH

of A 9 Zro] i

A BA|2Ho] 9

42 WEI A B g

T 3LA]

IEC 61508 133} 23| A Al 38 3214 (199 F HA )
ol AP, A9 5=0.052 Y3t T3 PFDE TS 2o

& Table 39 A3} W23 PED Fhol

4303 Hegdd =Y

7t FAFo] AAE | thE 7o CCFol 93t 7]
Aol A s Ado A FHE F 72 HH s A&
, AT E 247 58 IEC 615089 23H2010)2.T}
PDS-201001 A A EE 7S A4stn dh =3 ¢ 14
E5 CCF7} 7]olehe 148 S A4she IEC 615083+2] -3
S} & PDS-2006 A2 wHEL

4714 BRAFE 2% 1728 9 HBA 28 0] L35 o]
Aon g oM HH & 4 glom o] Qsith £, ¥
U A= 4% 2729} 4% 3727 EF o e, 474
F 7 B85 207t 1] HAT A FAArE e

o] 7T,

Zol-

R
rlr ok mju

R

*

@{)()4 = C‘j’}oazl - CVQ()(A =29-11=18

web A ThAF o) A9 WA S the s o] AT 4

Ak

6'2004 + 6'2004 PI‘(}‘] ] 1270

1
4
2
g Al 4% 2%} 4% 372 A 4% 27720 ke
FEf Q1 tl], Hauge er #/.(20102)¢] PDS-20102 ] A| (Example 2)l]

L3 S i 2Y 45 31 %9 YAASTHT AR EE B
O] -/] Al 5] ™, Lilleheier(2008)7} Z1-&-3F A& B 71 o] A7)

02/ 3004

=11+18X% =14

XH o

. e

oy

ry

Ef PDS-20060 A A A 7

99} ol Ade WA G2y
AR L ASE 4 1690 ZHE T

TAEY 58 2FE HHA

&3 2ol At

0.3+1.1+2.9+2.9
4

=(1—-0.05Hy) ),

Hy =

=1.8

/\lmnd k= 17 2, 3, 4

ohekA A
Fato] FHE AP A0
£ 1123 PFDE U 4= 4 (190 thYY

A9 WELI A R A 7} ZA-E S A
g ol gste] o] g7 1
Jste] 739 9

PFD,,,, =6[(1—H\B)\J (71/2)(71/3)(T,/4)

+ C2/3004ﬂA0(ﬂ/2)
PFD,,,, =12((1— HB)\J* (11/2)(T,/3)
+ C2/3004ﬂA0(ﬂ/2)
MBF 283} PDS-20062] =& 1 4-& A4 WS A 831
T3 PFDE th- % 2 h
4% 29} 4% 39 EFT % PFDY),,, =0.0289
4% 29} 4% 39 EFF=: PFDY),, =0.0225
CCF 28 02 MBFE 1T o WERIAE AT 7499}
H] W3} H PEDgEo] 9F7he] Afol 7} Ay E T 7 2o 944
Haols AU o] 22 9 A A 25 93 A5 I
83X 5k MBF 2go] Bt} A A4S &g $4H =
& o] B g oo o] 3 PFD Al4ko] U] 88 A2 g AT}

5.8 &

2011 1190l ApFAtel] th gk 7]k = A EE4 180 26262
o11)0] FEH o] F =l AFGA A ool T Al o] wf -
S Atk o7 b A A 2F 9] 75k o] thg B
TFAOE B 4 9 EC 615080] 2010 o 7] A = 1 =H) SIL
?5— AX S AA A8 A op7|FH = o td s A H o
g3t °-‘E}

ojof e} & =F o A= WA IEC615089 4 &7 AFEE
ol whe} PFD9} PFHO. & 83t 23 H = 4154 3
7 ol tiel] s A7 thEH QA N T M T2 tis) o]9 2
A RGEE AAAT HE FFAA AFHE ZAETAY
e} e BojA = %’—E DA A A o2 T

5

71 8al Qlof okA e ZAE O 7 B 4= Qi
T Eo] SIS SIL & AAd 3 9&S nx= 25Y
ol 1 ZHCCh)Y thaf IEC 61508 220100l A A|E CCF W&



R
mzl-‘a
o
o
&
>
2
a2
offt ofo

e = =)
>

fu)
Wl o

= i 2
—
i
off o
=l
o,
i
o

AN
>
-
2
Bl
1l
oft
-

s
O

& 3o —
gy 2o

o

Q

2

=2

o Ko >
%9,
rr
=
o
=
o
o
)
>
S
)

o u%
o

i Rl
o
o of

ek o,

o

ol
re

o

=

o = o

ol

- —
>

FiLolo & e A
]

o
flrorot

)
R
<
5o 2
. H =

o

i
o

)

tlo {ru
ki

2 S KT oo 2 2 ot 2
9|£
R
v
o
oo rior
of
ol

HS oxl oXx
o o

el
£ i
Z

ofN

=

-

N

O i
N

2

2

=

i

b &
2
>

re o
i 2 oz

X

ofd

ro 2

>

Ao

182

ok

o

)

o>

(e}

nj

Ho

nj

ofN

et
L
2 o
Mo
fo
L
™
X

2
o
HS
o
fl
RN
O
o
2]
o
<
N

rx o A

oxl o
ol

N
ed
‘F‘m'
wu > (g

o ol
1>
o 514
o
[
ol
rr

o o g
=

of 1>

CR]

Atwood C. L. (1986), The Binomial Failure Rate Common Cause Model, Techno-
metrics, 28, 139-48.

Bukowski, J. V. (2008), A Unified Model for Evaluating the Safety Integrity Level
of Safety Instrumented Systems, 2008 Proceedings of the Annual Reliability and
Maintainability Symposium, 137-142.

Hauge, S., Hibrekke, S., and Lundteigen, M. A. (20104a), Reliability Prediction Me-
thod for Safery Instrumented Systems-PDS Example Collection, SINTEF, A-17956,
Trondheim(Norway).

Hauge, S., Hokstad, P., Langseth, H., and BJien, K. (2006), Reliability Prediction
Method for Safety Instrumented Systems-PDS Method Handbook, SINTEF, A-
06031, Trondheim(Norway).

Hauge, S., Lundteigen, M. A., Hokstad, P., and Hzbrekke, S. (2010b), Reliability
Prediction Method for Safety Instrumented Systems-PDS Method Handpook, SINTEF,
A-13503, Trondheim(Norway).

Hoepfer, V. M., Saleh, J. H., and Marais, K. B. (2009), On the Value of Redun-
dancy Subject to Common-Cause Failures: Toward the Resolution of an On-
Going Debate, Reliability Engineering and System Safery, 94, 1904-1916.

V1RE 2T FAA AN 2R AN FrHH 2o 3 12

415

Hokstad, P. and Corneliussen, K. (2004), Loss of Safety Assessment and the IEC
61508 Standard, Reliability Engineering and System Safety, 83, 111-120.

Hokstad, P., Maria, A., and Tomis, P. (2006), Estimation of Common Cause
Factors from Systems with Different Numbers of Channels, IEEE Transactions
on Reliability, 55, 18-25.

IEC 61508 (2000), Functional Safety of ElectricallElectronic/Programmable Electronic
(E/E/PE) Safety Related Systems, 1.0 ed., Part 1 ~7, IEC, Switzerland.

IEC 61508(2010), Eunctional Safety of Electrical/Electronic/Programmable Electronic
(E/E/PE) Safety Related Systems, 2.0 ed., Part 1 ~7, IEC, Switzerland.

IEC 61511(2003), IEC 61511 Standard. Functional safery-Safety Instrumented Systems
for the Process Industry Sector, Part 1 ~3, IEC, Switzerland.

Innal, F., Dutuit, Y., Rauzy, A., and Signoret, J. P. (2010), New Insight into the
Average Probability of Failure on Demand and the Probability of Dangerous
Failure per Hour of Safety Instrumented Systems, Proc. IMechE Part O : ]. Risk
and Reliabiliry, 224, 75-86.

ISA-TR84.00.02 (2002), Safety Instrumented Functions (SIF)-Safety Integrity Levels
(SIL) Evaluation Techniques, Part 1~5, The Instrumentation, Systems, and
Automation Society, USA.

1SO 26262 (2011), Road Vebicles-Functional Safety, Part 1~9, 18O, Switzerland.

Jin, H., Lundteigen, M. A., and Rausand, M. (2011), Reliability Performance of
Safety Instrumented Systems: A Common Approach for Both Low-and High-
Demand Mode of Operation, Reliability Engineering and System Safety, 96, 365-
373.

Lilleheier, T. (2008), Analysis of Common Cause Faslures in Complex Safety Instrumented
Systems, Master thesis, NTNU, Norway.

Mosleh, A., Fleming, K. N. Parry, G. W., Paula, H. M., Worledge, D. H., and
Rasmuson, D. M. (1988), Procedures for Treating Common Cause Faslures in Safety
and Reliability Studies, NUREG/CR-4780, US NRC and EPI, USA, 1/2.

Mosleh, A., Rasmuson, D. M. and Marshall, F. M. (1998), Guidelines on Modeling
Common-Cause Failures in Probabilistic Risk Assessment, NUREG/CR-5485, US
NRC, USA.

Oliveira, L. F. and Abramovitch, R. N. (2010), Extension of ISA TR84.00.02 PFD
Equations to KooN Architectures, Reliability Engineering and System Safety, 95,
707-715.

Rausand, M. and Hgyland, A. (2004), System Reliability: Models, Statistical Methods
and Applications, 2ed, Wiley, New Jersey(USA).

Zhang, T., Long, W., and Sato, Y. (2003), Availability of Systems with Self-
Diagnostic Components-Applying Markov Model to IEC 61508-6, Reliability
Engineering and System Safety, 80, 133-141.




<<
  /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


