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Case Study on the detailed standard setting and Application
for QRA in Honam high speed railway tunnel
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ABSTRACT

Although the accident rate is lower than the road tunnel, fire in railway tunnel
can bring large damage of human life. In the high speed railway tunnel, the
possibility of the railway-disaster (fire) is growing in consideration of the speedy
railway and the tunnel length.

For that reason, MLTM (Ministry of Land, Transport and Maritime Affairs)
published "Rules about the Safety Standard of Railroad (2005.10.27)" and "The
Detailed Safety Standard of Railroad (2006.9.22)". Accoriding to those,
QRA(Quantitative Risk Analysis) technique is recommended to be applied to railway
tunnel design which is longer than 1lkm for assuring the safety function and
estimating the risk.

However, it is difficult to perform the disaster prevention design due to lack of
the detailed standards about event scenario, fire intensity, incidence rate of
accidents etc.

Therefore, This paper introduces the case of tunnel design for disaster
prevention of the Honam high speed railway including the detailed standards of
QRA and reasonable safety facilities.

Key words @ Q.R.A, the disaster prevention design, Honam high speed railway

tunnel

|->|I

=

AEEYeI M9 BAAIE EE e Hste] AmIAE S %A
AL A g AALE olofd JbsAe] Bk 58, m&3
o Wste] 1% el AlfrAow A% Hud stz HYy 3
o oAt 2UE + 9

YU A B Sl Sl Ae SUAYnA SEAY A AR

%, e el g
wrde udrd
H B

E
AL A o) 2

o7l ek #2005 10¢€ 27d)s ¥ THAZAA SHHAMFRE7]E(2006W 9¢E 22
)y & A, dF 1km o]Fe EE fE Y tiste] hHAEA S Felste] WA Al E
S FHES sIglon, o]F nE ALHY AAAY AHH 9FE ¥4 (Quantitative Risk

249 -



Analysis)ell 2J3l o+4 = =
gy, AR Y A 5 AFIA Y L

ol gk Al 7]Eo] oA mH|ste]l H Iy E A A A el

APE A WA AL, FUFE QEH
oo ¥ =M Edas

g 2 Agrbsst Al e HEHAAA Weks AlA

1. ME

Eldell o] A= e3b4Ql 544 Abatisol golshx] forw, Apddiol 71
v ek, st At Hal AR :

AN 2T E 7587 A= 2 F
§ol a7HE T2 dautte] SR % WA
e A=) FEek An|, Ao
AA 2 AR SHAANTA B Al

WA el A= HeE 5 g

Al
T
:OL_',
o%
—Hz
=2
>
rlr
Do
(@)
(@)
wW
L
—
—
s
2
=
I
HJ}L‘
kT
v
i
o
)
N
M
o
2

A, A% 1km o)/e] BEE At el tiste] HAEAS Feste] HAAE S FHE
2 3o, o T EX(Quantitative Risk

webd, S 4
A% AAAL] W hAgRAS Faste]l PAAHS £YHY
LAY, FALE, ALNE 25, B0 o olg A%

WAEAA 8
=

oel, ¥ RS Bolo] SYILAE HUY £9F APFE WY 9 4B
A8 B FPNEEDS AN FF sHuSAE Hdo 4 A9Y BHS 5
B3kl Qo BAATe] NP Fwahad Fo,

FollA FEF =2HYY A % dEMA HEEHEY ALt el A= 2003
d 29 BT oA shagabaret s 69el WA A SEEYE SHAALLR
Y A2 A e} A =7k kA Ao Jgko R 2003.11. nEHEHE BHELA
71 AREAoH, o] wAZ|Ee gk A B ANAA A= x 1.9 2ok

3 | ek rH A AFTIEY] A3 BE BATIE"S A% 1km o]
AEAHE Hdo] AgHw, dAstaat st HEAEL e HEdA A
= SRS AQstae o] AR A AFTIE ot AATE o] FolAEF nh

- 250 -



Ty Wil T
00311)  2HAE HVIZ AY [APAEE $A008219F B} HdRAY dRoE 9
12 A A 1SN e A3 (2006.2)

TG
2005.09. 1&AR gawArlE AA - A8 2.5kmE $E(F% Skm), FHHlEA AT A
- HYad# 25km 234 94 S0 A A
(Fx "2872 A% 454 gg'er #d)
-1 kmolAF B4 2N A Ql-@kl_“?:ﬂﬁvq Hy dbAal Al A
2005.10. [AEAA ok 7|Zo| B3 112 AA /\fl]]o 1o djsl|A J 54 A 3o mra} 19 WA A4
EX
7‘%}_/\/\4 %@7% ':L'_]'?f} A Agzo | oA ALAA
2006.09. HEAA GAARIZE AF 12 da7jEe] B 4 A2 A A4 A=
obdol w3k A57E A
(B 2) £ YMAIM 7|& dHlw
T+ ARnEAT AA7E HT Aok
2.5km o] 7tAo 2 A
HEZ OFA Al A Ayl d 2
ERIES S AL 05~k o4 o] g A Al mek A4
WA L5 A o 2.5km o’d Hyd 44 lkm o B X
AALSI A 2.5km o]} Edd| AX obdA FA Aol wet A
AlAA A Qg2 H&5d A oA BA Ao whegt AX
3] E2 7H4 2.5km ZIA, .
RS ° aad B3 MM BA Al ue} A

3. ¢tdd 2M(QRA) HE2Q MEI|IE

QRAZ 9139 Aujdel A712 otsl)
AR ) ETe] MLE Fohe] FaAAdEe] A
olelg At P9 AVE A13F 377

_]

25 govl, A8 2t e 42 B 4FAT + Aok

o
r
o
o ok
o
il
o
o
o
N
il
o2
ol
oty
>
b
>~
>,
ol
X

A& (Risk) = A ZA3E(Frequency) x £ (Fatalities)

- 251 -



E oA

3

x
=

(® 3.)

zzE ¥
S T
ﬂ a._ ﬁE C\* O#E EO Exﬂ ,H__. QO
il = = N ™ K
n T olp _ ﬂ.” et \.lﬁ.v:‘._ _ o
= B kN M o = 5
X — 0 ,mW CRN &
= < Np N <X %o (G- K
) — ~ ]E
= A Y oo ol T w
~n =) S £ N - Ny T B o
= = = or Fo 7= 5 . ~ = WT.W A
= = = " = oo 1o
E R« - T T Mo 4| ° = v o
- o N = oln e ,;Iawﬂ E#E & & = g :JJ oF Eo O#E n_Al.._ m
4r Ty e Np T N o | I S m H N Gt
Bo ol o) =) = |a 1K 5 o
T T = 5w ;Lﬂw_ﬂon o b Bl _ﬂonuﬂ_7o_aﬂ
= oa- | w SAREN _ ol = ~ N =y
Ny N o T ST i b NERZE N
. 2l N = X = <+ » T IR W
< S N~ M= = | 0 < TP o BN
% i 20 i X o il & & = & 3 T o
N o w s = z N Rl
of | = s W™ w B i LH T J) X
B oz | * wp [ A ) g & Rl w P B o
- Jo oF e A e DUN(S 4qr (- N <X oo
< ~ T < o T 1 — - _ll_ AT mﬂ_ O#E
75 Lo = N NI R LN’ 7 - N = 75 o}
o =° Bo RO | = = < 4 Ed a0 T — — N BIfE
il B 5o Y ,AT_ X i o} )AT_. N X2
- = | ] W = = M g 63
2| 22 |FFL £*k s B ~ g F
=R #m| = T T = - ooy N
SR | N - G o X LSl <~ T o P
= G R TP A = W nid [ =
_ ™ ™ HAﬂ o N » o T M mﬂEﬂﬂﬁ
oo | o || T oz 4 ) [ ~ T R Y
= | = || AR = el = i ) X =
SRR R LA 7 | NEE 5o Mon ¥ g
N T A o = B = - B
2w | = = | A = = B 3T T
I B el T o F )y ® T
cal B I o S I R N
B RIC® o T 5 @
= o o 4R
= S = ~
| | = ™ o <hEF~
SIS o T | Ak , — o B
! o HT_ = AT o — i
Plel 2l | | 2T LI
o H TO o = ﬂ_vl EE @M o™ o
e | A H = = iz = "R
= = ,WLI 1_,_A|1_ ,.ovm‘_ ,ml <5 - ﬂ_OI R
B = < o ° DOm N olo
— | ap) =

- 252 -



(B 4) A2lH 7|&E

T 9= HSE 7]+ %3 PHI 7|
. 1 5 1E-02
Z o Intolerable 5 1603
g 0.01 \ ; 1E-04 Unacceptable
° e =
=] &) 2 104 ALARP I £ 1E-05
Ahel A t e o e
—?4 6&7]% g 1606 5 e
g 1E-07 Negligible g
% 1E-08 % 1E-08 Acceptable
* 1E-09 E 1E-09
10 100 1000 1 10 100 1000 10000
Number of Fatalities Fatalities, N
‘Intolerable ‘Unacceptable
SEEE -ALARP -ALARP
R : ;
= (As low as reasonably possible) (As low as reasonably possible)
‘Negligible ‘Acceptable
gy 18 ATERE 107'~10"" ‘1% AFgEHE 0 107°~107
i SRS NLAEE - _ _ - —
10009 Ab#EE : 107'~1077 10009 AbEEE : 107°~107"
ww |[ASDS A& fike A P el 18
s wzEde) 998l A48 |94 /1EoR Ty QRA®) 8%

3.2 3t =

A EE AA Aty A 5o ARE Aol Hy, wue] A usd
SR Al gllen, dubde shAAba B Al B shAjAbaLE YA
o, %J_EOWHITﬂ% AAE SFALEE 10 MW ol 283 31 A3k

oldll, aduEHEANE n&HEA FAFE VIS A7 918 Eureka 499 fire
test A%, FIT B 3 7|ef o] Bfe=is Farskeinh

Eureka 499 fire test & %49 ICE 4xt A= Al 2wHie] Ao stAdE7r oF
SMW A== g lon, FIT Hiioli= DIN5510 ¥ EN45545 7|58 W&t At
Azl B AL EE 6MWE SAFEE AlRbeta gle], sl =e] BEaAS aEs
ol 10MWe] SAF =S A48kl

&2 H‘l

mlo

(2 5.) HX} & 7|2X} A=
T8 M=} B A 7} =
5 — iﬁi‘ﬁé‘ﬁ%% -
A=A [ ] \WMvz‘ww A N __ ;
. I
Time [ min ] Time (min
HAWA= 110 MW 10 MW
3212 -8 [-0.025 MW/min® 0.1 MW/min®
H] 3L ‘Eureka 499 fire test X}& 21§ TGV 7132} g7 24 1000kg

- 253 -



3.3 ALZAILIRIR T4
AsAGE 20 TS SALAT B Euel e

1R g EE stgon FAF dake] AR i gael A7 WA
o] HFe Ao AW LAY EE FAd g5 AASA L.

gl wAw, Azt 7]
AAEA .
—4wA < ol Bduje] AAE AR AR 2 B SHAE 0F §

of whel Avbelest BAEL, AESA AT wedue] Ax= 1A

I e R S R

EREE S ey ;_[:: CESEN|
T T e B

grs —a[ mweE |

RN | EaEn R
ERE] EXEEN]
[: TAEE s s TEE |

R T ey R
EC e ey S |

ELEE] EEEEN oo L PEN|
HENS

Enan [ Eamn
[:: Aean |— v |— ene
THEE EXEEN|
: =e |—» aives |

snEn | =asw ;—[:: EEESN|
CErT T e, BN

SR s EAEA EEEEN|
FEETT e T I S I |
ERER ELEEN]

ENEE] EXJE |—a w=EE |
EEEE|

SEET s SoEn
HEEw [ 7E [ EeE

EEEE] SinE [ avEs |
ERERI SN ey FEEEN]|

I::: AoAT —[ oE [ Jeae

s

LsGmnan

R

L[58 }——[=r=n

Ls[mmmam

(g 2.) AtZA|LE|L

- 254 -



3.4 AlLtE|2 27|dH|2
Alar AVl FAG BVIA BHES AR dA B4 Ay A#Ae T
FFe WA, sgusHEEdA = 4F Sl ARE

T =71H] A& H] 3
-9 = RSSB(Rail Safety and

Standards Board) 2004 #}& a1
Zgnle] dnkAQl Auflg 1y

T+ J 3L .5 A A H] = : .
6.5 kg ABC £3}7] 423538 ad
13 2] 3L Al = : :
3} ) 7 3} d 3 7 = 0.9 : 0.1(0.8:0.2) HEARS Teshe] 0.9-0.8 A8
‘AREMA #}=9] 0.98 3t #
271 (A A = 0.99 : 0.01 . el } i
AFE S weste] 0.99 44

At A7k 2 Adel e Fald stAlY] g4k CFD & S AlAtE 24 A4
7r2=o] gt Jret gdate] 9IAE vl EA 5k sAAv] e FUAL
< A8

FARdL 7IAAY fad e vdEE A4S ndste] B AR Idgst o
d 7bsetar Dol o3 HAL 9F, CO20 93 CO &% FT71E wgdd = Jde
o] FED(Fractional Effective Dose) E2S #8314 th.

AFE$18 7152 1SO/DTS 135719 4ol A+ AME9d7+ 2 —“%*JXM] ﬂ%fﬂ 7ML
o} 71$£ 2 g-3to] Ap9d el FED>0.3S f57k2 &9 B84
AP o g2, 0.1<FEDK0.3 & T42® Agste] F7HAEAE B 7Fskit.

o A #3I| =Lt CFD

— FED B4 22

. 0|
sanl-o- EEEzs aer anep | [ e [
[ ]

-2 s

wun [T

- oi4Z0l : 2000m
« Oi&AIZF: 2400sec

+ CFD Tool : Fire Dynamics Simulatord.0.7 J

(1% 3)) CFD EAMzAq}

- 255 -



STHNEHE H
systeme] dx]¥o] glo] o] & 7] .
obdA BAME aduHEE wAF A% 3,325me FAE Y 6,340me] FHE L
st Abs] A 87)E, AL E, AARAIYE L T AFEehs A8t WAIAIAd e A

g oz okukel thu 29 Way finding

b BAZAN, A% 3,325me FAAELY A$ fF=7|7F 24587 X 100 o=
HSE7]% 2 Zh w0 F7FAQl WAL
1HEHA gE &42& et e, A% 6,340me] 9 =TE I Z2AENR)E AA
& Aol 387k it E3EE ow EAHAY.

rlo I"
o

FAE G e M E4AT B o &3 WAAAE HA Ve EeE B 7.~ %
10.00 A3 et sl
(B 7)) BMEHE My 24 Axt
T 4 W]
D12 %o .
A = = L -1.5%
B e ——n gl E YL
[ 460m | 2560m | 305m |
o [T S FeE o) el g
y’] gl =o)H f’:]'ZH OFH}EE ﬂbﬂ §]'XH EX]—C_ E1 =
AL | C 00 S e o ool A
FER s AT o)
o] = S OEEE B35 =M 5kx
H]‘XH/HH] EH"L]—;J:':- . EH"L]EE O?l— 07"1‘0/] O]‘X}‘ Xﬂ-‘?.]‘o/‘l o]zi} ol
eA="1 \ Wav findi t 1 PNt e R -1 = A S ) RS = TR
FYE:]/\]—fﬂ' ay Immding system A6 = T-T-ar = H]/\LZJ o) —73:1
- © |RHow 2AEs= Aow 18t ot

9o A71E 24587 < 107 ¢

‘HSE 7] aLelAl 715 &pitoll 9]
A &ke] A3 WA o] AE
" Ao EAg
‘PHI 715 Aol = ALARP +
Zhol 2 gE o] AHs wajalAd
o] AFE Hoz A
upebA], F7EA QL WA Al A E

1E-9 i I i S 57 sz oro
1 10 100 1000 10000 - ‘]‘E:] o} ] =)

1E-4

ALARP(PHI) |
1E-5

~ [ALARP(HSE)

1E-6

1E-7

M
-
iin)
i

Frequency of N or more Fatalities

1E-8 |

Number of Fatalities N

- 256 -



(B 8) SMEHEQ SMAE X =

%i;;i%? SAlAH ShlAg2 SAAH3 Shlaly SAAH5 Shlal6 21;;:2;50[?
00, 2317| X 16EA ‘ 18km700.00 19km200.00 19km700.00 20km200.00 20km700.00 21kn200.00
E El Fl
412 m 500 m 500 m 500 m 500 m 500 m 43 m
3.325m
EEWE g2 9 bt A XA EA ZINA 670 4ol A3br] A A
HY dEF HAFETAAA00 m) A E Y= e
WA TFEA Gl At F(40 m) XA
EEWE v, FREAE A, gl 2 "R AAN], AN, AR 5
(# 9.) E=HEQ oty ENM AL
TR A 7 ol
I
= L o — i
= A% 1 6340m
;? HH ‘1 BOW‘ 3320m . 2890m | © °©
‘ 3170m l. 3170m |
qu A A FEw o AL o)
Aetulo [EEE S @ o) F2 eyl
ol g AT o Forol Aahgt
g gnes B9 $79 8%
WA (YR - gAY d5S 9 HEdT+3170m A AR |- AdAe o]F3st B
1AL |‘Way finding system : H]Z¢xH 2 FE31A A¥& H| g e
AEAow gt Aow
0.1
. o S1ge) 27)%E 4.8971 X 107 9
5 sl ‘HSE 71 aLedA] 7 ah5-ol 9
® e Aate] A A gk Aol A g
g ALARP(PHI) | - ¥ Aoy BA=
S B ALARP(HSE) el soe
A A9 | oz e ‘PHI 7] Aol = ALARP
2ol zaslo] AR PAIAA
o] AR Aom ¥4
IC -
1E-85 T’q'?}‘ﬂ ‘1‘7]';(_];) OO]_ZH}‘]}é 7"”:2:1]
b 10 100 1000 10000 aE A B
Number of Fatalities N

- 257




(B 10.) SSHEQ dMAE EX| =

SRS

RSN
%ﬂﬁw%%%%%h%%%F
B £l fl Bl Bl £l Fl Bl £l fl

| AR f
F — | — — — — | — — — — — —
! Z | \
D iRy
R eenC] | | \ARis2 seteom
q
\_Aoge 25p] Efgi vt
a8k EEG) 27200.00
o e
e
250600.00

tEiss

R

e e e e
6.30n

HEUR dy= g ekt A oyEz AA 9 olF Wk A
A 717 1784 B S 71K 1174l A8hr] A

B 4ET WATEAGU00 m?) X R YR e

AN FEA G ABEZ40 m®) A

AU udEey, fegAd A, g B fGXAdn], SN, A dn] &

H
—
—

el el o]

e e e

5. 28
XA BAE ol &7 WAEA A 710 WatelFo] el nlgte] nu 4
R : 5

£ & golx

- AEH F9EE B A BAAE FHS W A 7Ll 94T + gt

- Sl R SRS ARGl B ANSALEE TG SAYYFA 24 2 A
A7)z o A
- AmAtele % RoluE 0 ARFFEE ARIA, AR % AeFns A%
st £ 2 dolEE B PN AmAtee
% 2o 27

- Abasls G ARmA AAAMER AEAY, NG Fol d leld Jue] T
LS|
.

FasAE WAL AR 29F 9UFES W] @ A %w
DE AN EaLse AsdE ustad dslon, AN b
2 s G o A gel d 4 glx
= o

[e)
A 718 5 S A

- 258 -



o2

—

10

11.

12.
13.
14.
15.
16.

17.
18.

19.

20.
21.

Kl
o
ror

A=, SH, dEz 2003, “QRAE o]&3g AEHY WAAA #Agk A5, digt
E538ts] Y73, pp 4705~4790
. RSSB(Rail Safety and Standards Board), 2004, "Profiles of Safety Risk on the

UK Mainline Railway", Report
Det Norske Veritas Ltd, 2002, "Application of QRA in operational safety

issues", Health and safety executive

. Mattias Persson, 2002, "Quantitative Risk Analysis Procedure for the Fire

Evacuation of a Road Tunnel", Lund University
Yoav Arkin, 2002, "Using quantitative risk assessment(QRA) and cost benefit
analysis(CBA) to prioritize fire and life safety risk reduction measures in old

railway tunnels", AREMA Annual conference

. Haukur Ingason and Anders, 2004, "Recent achievement regarding measuring

of time-heat and time-temperature development in tunnels", ITA-AITES first
conference, pp 87-96
Boon Hui Chiam, 2005, "Numerical simulation of a metro train fire", Cantervery

university

. E Casale, E Cesmat, J.P Vantelon, M Legrant, E Verbesselt, 2006, "Influence

of longitudinal ventilation on the heat release rate of a TGV engine fire", BHR
Group AVVT 12, pp 95-109
E.Ruffin, A Carrau & C Cwinklinski, 1999, "Numerical Simulation of Locomotive

Fires in the Lyon-Turin Tunnel", International Conference, pp 235-244

CgE, FAE, QU WS, 2003, “AREY 2 ATl S Y

 BARAT, e AEts AL, pp 271-276

American National Standards Organization,“ISO/DTS 13571 Life threat from
fires-Guidance on the estimation of time available for escape using fire data“
AANGEH, “HEAE bd7|Eol w427, AduERE A 4765

ARG, “HAEAA P A R, A aEH LAl Al 2006 - 3955

Boras, “Proceedings of the International Conference on Fires in Tunnels", Sweden
Subway Environmental Simulation 4 User Guide

National Institute of Standard and Technology, 2006, "Fire Dynamics
Simulator and Smokeview User Guide", BFRL

"SFPE W33 =5 A3% 14, 238, A= ALAY S

AR, G, Hed, Az, FHEEEI], 2006, “QRAC o3 HE=EE At
A4 B2V, d=Hwets] FASEWI], pp 21-31

Louise C.Speitel, 1995, “Toxicity Assessment of Combustion Gases and
Development of a Suvival Model", FAA

Palsson, 2004, "Risk Management in Hvalfjordur Tunnel", Lund University
David J Bell, Peter J Floyd, "Societal Risks", Middlesex University and Risk

- 259 -



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

30.
36.
37.
38.

39.
40.

& Policy Analysts Limited

M.Rausand, 2005, "Some basic risk concepts",Norwegian University
S.N.Jonkman and JK.Vrijling, P.H.AJM van Gelder B.Arends, 2003,
"Evaluation of tunnel safety and cost effectiveness of measures", Safety and
Reliability

Det Norske veritas ltd, 2002, "Application of QRA in operational safety
issues", HSE

Fathi Tarada, Rudolf Bopp, Samuel Nyfeler, Kwang-soo Jegal, Deog-Su Kim,
2000, "Ventilation and Risk Control of the Young Dong Rail Tunnel in Korea",
International conference on majot tunnel and Infrastructure Project

Knoflacher H, Pfaffenbichler P.C, "A comparative risk analysis for selected
austrian tunnels", Vienna University

Hakan Frantzich, 1998, "Uncertainty and Risk Analysis in Fire Safety
Engineering", Lund University

Bouissou Charlotte, Ruffin Emmanuel, Defert Raphael, Prats Franck, Dannin
Eric, "A new QRA model for rail transportation of hazadous goods", INERIS
Dan Modi, "Application of Risk Analysis to Product Safety", Alcon Research
Ltd

Stanford University, 2007, "Special Workshop on Risk Acceptance and Risk
Communication"

Tara Barden, Jason Bro-wn and et al, "Modeling Train Fires in Fire
Dynamics Simulator", WPI

IT, final reports of the FIT network, "Annexl~Annex4"

Fredd, HG7], A5, 2004, "SI G Kol A A 5 mX=
ol #gk FAS| A A AT, gk HEskE| A, A7 A|3%, pp 180-185

Az, &5, ZAS, o5+, 2003, “HEbdHAEE g Abaxts e D/BT R
WE 7N2AT", A Ess] A=, pp 214-246

2, 1996, “sFaub dotol & szt add”, dmAanetd]s] 4 91
IES, SIMULEX, User manual

AANEH, 2006, “AEsA HAE T B B AL A] 7= pp 141-143
Bjorn Hedskog et al, 1998, "Deterministic analysis of a fire in Stenungsbaden
Yacht Club", Lund University

AE7l=dT9, 2006, “Hrdyd kA 4 7P (R E)”

M Molag & L Slutis, "Quantitative Risk Analysis to Optimise Fire Safety
During Basic HSL South Tunnel Design", TNO

E
>
f

foi

- 260 -




<<
  /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


