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Structural Reliability Analysis of Subsea Tree Tubing Hanger
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Dept, of Naval Architecture & Ocean Engineering, Research Institute of Marine Systems Engineering, Seoul National Universityz'T
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which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

As subsea production has been rev kved up, the demand of subsea equipment has also been increased. Among the equipment,
subsea tree plays a major role in safety, The tubing hanger is one of the most important components in subsea tree, In this study
structural reliability analysis on dual bore tubing hanger of subsea tree is performed, The target reliability which is introduced in ISO
regulation is used for judging whether tubing hanger is safe or not, The considered loads are working pressure, working temperature
and suspended tubing weight, Thermal—stress analysis on tubing hanger is performed and kriging model is created based on the
results of FEM analysis, According to von Mises criterion, limit state equation can be estimated, Reliability analysis is performed by
using level 2 method and the result is verified by that of Monte Carlo Simulation, For finding most probable failure point, enhanced
HL—RF method is adopted, Because the reliability of model doesn’ t reach target reliability, an improvement measure should be
considered, Thus, it is suggested to change the material of tubing hanger main body to AISI 4140

Keywords : Structural reliability(7:2= A2|4), Tubing hanger(F4] g04), Response surface method(#FSEME), Sensitivity analysis(2 12+
& 5lA). Thermal stress(E 23)

1M 2 AFS Be120| RS2 Hofs T TIRA MZAl Mot 2
oiAlel oF FAIZA HBES 2D Uck MEA| E218 P

I e Fe 7M @42= WE  xF(choke), E2| FHHE

_|

oM HF 7HEo| MRz SEE et e L=

N 040101|A-| NS SO TYaie| k| BT olok (tree col rjnector) 3! F41 &0of(tubing hanger)7t RACL.

'A_I;“ oroil = o_ C rinioro T 74 dol= FHOlMFE SiXoll 0|27 (71K /el Mits

eloix] G0l ZASHE ol APolls BrBAe RUECH L oy Mxisl =4)(ubing)S XIESHE RXlolCh olQlols S4

=ob gREzzioll ZAstof, ol28} HPHT(high pressure high  syoyy} 5= otste ciem} Zich (Bai & Bai, 2010).

temperature) FZI0| Tl ZEAISICE oA FH2| 29 20074 1. TubingZ} Casing Afo]2] annuluse| 412

ofl Guif of MexicoollAf 50002t HiZe| 7|50| &=l Dl2% A} 2. Annulusoll CHEF H2A HiS

ZollM 2 5= U0, Ataof cheh msf Hert HEsEtA OI7| i 3. MEA| E2jQe| AFSRIR M2

ol okMo| o =35It m2lM A{EA| Tl Cist o 2 B =o0lAs AEA| MAOIA OFRIERR|EA et sl A

—_rL 20| of =Ct CHERl o2 Tl foll ZHIE M7 0IE EA| ERlo] PAE & B4l HOIE FQ CfAoR At 7|E
=5l KFFOI— Zfoll= SiL3(safety integrity level) &, =, o FY ool thEk 412l SHA12 production boredll &5k
AfneHs0| 1 2| olol| S0{REE 2751 Ut Hefn Felol fAE Te{si oL, produced fluidel 2
MEA| AHAk)ﬂ‘— AIDE the[St Milol| og =ol7| I8 Qg ¥ &

2ol cist g SIK| 2ATt (Wang & Duan,
|7} Ci= ERSICE 0 &, MEA| Egle §MozHE LR 2012). sHX[2H o S2o| F &ofof| o|xl= F&o| o 37|

0
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M Z ==20le & SHoll tieh 1S Flstod He| 24 S
T Zrdol FY dojo| AM2lY siAS pAsIict a2l
Z MEIM oA Hnks 1SO refnt Hlw 9|
T AME|Zo| MEMHol thoiM Bl Euct
O[01X|= 2FolIM= = 7ol o] St BrSEHH 2t M=l
silA] 7|84l Enhanced HL-RF(EHL-RF)oll CHaHAM A&
3OIME oA X Zzoll thet &2 dYeict = Felol
MeE oAl thadoll CHeh FEet thilol] ME=l= edsks H X

X|z=z4ol| chial AZsich ¥ S2 s MollM= ANSYSE 085104
Tolish o S8 sfjMel Aulz zHo| 0 SHE AASH 23}
£ Melsidict cl3ez ¥ 83 sliA Zuls vigez, HisH
HHS 0| o+01 Z|Cf S2dol| CHEF kriging modelS At O]
g Ol%ﬁ l GRS =l el

12 I3 BMEIAIS MYSIct
N

1 Zjof| thaiM Heletot

=
T

= X
ojx ||:|_|+o IP0{|A-|I_ =go] Mz|o} AlZ|A siA ool of
diM BAg oZEo=M B WEE st
2. HHE

2.1 HiSEMH
HF2 2 (response surface method)2 £ A = 7Y
o ZAjAloZ Al ()3} Zo| E3SH= 7|Holch o=
A._lilé‘,' SAdollA EHsH SHAIAELAl(Iimit state function)S Y=
o =2 ARESi

ylx)=flz)+e M

y(X)= ZTgolL, f(x)= ZARIOIN ¢ 2 2XI2A ZAD}
Al grel xfololch SAXoR f(x)= 2&t Olste| clarloz
A2)XE FA=CE f(x)ollM A5 BE Z2XEESH (least square
method) S 0|85104, AlKIet 71E @At AR2 o= ZNSIC

ko k

=By + Zﬁx—l—ZZﬁ”xeJ (2

i=1j=1

—

UISERHT} 20| 2AKIS SHBIE weold R S8
22 AR 32 ot HEEPY Hisks Jjolck oIS Sish Xt
2| SAMel SMo w2 7K MEsH R0l IUS AR
= 30| Besict I WSEH Hel RYe Kz 2R
% sick

1. standard response surface(SRS)

2. kriging model

3. non—parametric regression algorithms

4. sparse grid algorithms

M Al (2ol eiFEt BElS Thy kol P2 SRS

HEbSiCh ol= Zickst &efio|nd, E0{7k= HIE0| 7| whZoil
2| AMo|x|gh MASHEe| vldgMo| 2 mf, IFFxl Hajof
thst @xp7} 2 £ Uckz ol Aok 0|8 E2ksP| $IsiA]
kriging model0| ==t (Timothy, et al., 2001). of2H Fig.
10fA] H0|5 ZERo| Bz} Alst FHS ZAFEH O, SRS 0|
£ & vld5IX| 23, kriging model2 0|12 285k 36l

-

ol

nt

Computer surface SRS Kriging model

Fig. 1 Comparison of the two response surface

Al (3)2 kriging model2| A E=ro| HENE HoiZC| A
A2, kriging model2 SRS} E2| Z(x)2H=

y(z) = flz)+ Z(z) (3)

Z(x)= "ol 0ol &L

| g%l 7teA
stochastic function)22A, Z(x)2|

o &=(gaussian
A EEE2

A (4)2F &tk

COV(Z)=*R(2",2") (4)
0i7|M R(z',2’)= Akt d&E(corelation matrix) S 2lolst
of, 0| ol ME2 olojo] & A 29} glAjolo] Aknt Bk
(correlation function) 2 0|21 QUCh T2|1 okek piot 47} 2
2 Al O o] ME2 12AM, WM R2 ofZh AR0| 25 12l
e OIEP RI2ol| SAX! EMof w2t ofz] SRl At &t
£ ALSsHK|ZH 7!"* UHIMOZ ARBE|E & e Al (5)
9F Z+2 exponential &=0|C},
R(z',27) Hexp 0|x27x{‘2] (5)

ol mf, 6= Akt A=A, AH| XIRE JFE & RSk 2}
€ MLE(maximum likelihood estimation)Z 0|&3510 F& 3},

2.2 M= oy 7Y

Level 3 kol odedol| s Al (6)T4 20| i K&

=o0 7(
8 SiLt 2802 S8l SN AlNHO| TE MRIES AMBICE

(]

R= /];(m) ) OFX(x)dx (6)
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A (6)0M o= eHlEElAM S 510 gx)<0¢! ‘?é‘l*.oil/\'l Al
|

P H|80| 37[of| o|& 2
SEHOZ Level 2 HHo| Dob=(Qdch

Level 2 BHH2 MPFP(most probable failure point)—-base
method2A TLEEQ| AIZ|EE AZ|E X|(reliability Index)E
Soll ZFMo=Z ALMBICE o] I, MPFPE 37| 2lsiA AREE|
= 2D2|E & 7 Ya| ARBElE HW2Z HL-RF(Hasofer Lind
- Rackwitz Fiessler) 20| QIck. O| HEHO SPAlEjAlS

Taylor Z7HE Soff A HAE(Uk)E S22 Mot 1A S
2 A7)zt Z0| AL AZICL
Q) = GU)+VGUNU = U)=0  (7)

-lO

H-RFOIlA AlIZ|E X2 20D} s AlElAIAJole| Z|ch
2ol Zich o2 AMBlE 2RE YXIE skl
G(U)=0Arole He|2 zrstsl= ® ' 2
2H0|ch o= $EFAS UiESH m7ix|, Al (8)2

o @2 = ot

. veu)U -Gy .
1= - 5 G
Up+1 v Gy G0 v G(U,) (8)

U' 7t Bi2 MPFP7L 5|0, ol2 %EH
AT X ot 1 me| AM2|E

B= lull R=®(—p3) )

7|Ee| H-RF 22 ShlAEfAle] HIMEIMO| HX|HL A
Bi=E9| COV(covariance of variables)7} 74X|= 2% $E35HK|
Sots 2A7F LE 4= UCt 018 SR flsl Cieksh aid
=0| IRt 2 =FolM= 0] & EH-RFE 0|&3I%Ct

EHL-RF (Keshtegar & Miri, 2012)= HL-RF2| 2o g JH
A-[3|.7| _?,|3|.| x1|o}5| |:||-|:Ho||:|. | tll-t:Ho 7I-A| /é (relaxed
coefficient, a)& T&I5101 MPFPE AlARBICE AL (10)2 (11)0|
M U 2 7|=e| H-RFZ AHlAkstH AAEo|, U= EHL-RFZ
HAE MAME olo|sict.

dy=Ups — U, (10)
Upy1 = U+ aydy, (11)
2| A= 00lM 1Aj0|e] glolo] AMEMIH(line search)&

=l
Soff 58 gellM GU)E 71 2|22 5he glez MEeict Z

=
2| M IERE olEE SsiM A (12)2F 2ol F8e

—

4

UE,

3.1 A &9

E4 o= T gAlof| w2} concentric bore tubing hanger
9} multibore tubing hanger2 T+EEIC} 0] &, £ A7 oAM=
multibore2| &2l dual bore tubing hangerE aliA2| cjate=z
AMSIZUC) Fig. 22F ZH0| ANSYSS| geometry tabe 025101
tiatel 3D 2ES MZSIICt

ISO (2010)0llM=, T2 SH0of M2 Alof| I2{siot & sz
2 97HK|E MAISILL UCt 0] BofAM 2 AFol| M= AX|TH
Helst M chilRkg D2{sio], ZLM0| =2 79| stE2
25IACt

1. Produced fluide| 2=

2. Produced fluide| 2%

3. ofEEl Jelel 2

ISO(2003)0liM=  AMEA] HH|E2| RWP(rated working
pressure) ¥ 25 Z710f| Tk 7|F0| MA[SIICE ol o33
CHAF RWPE 10,000 psiz, & Z=HE Rating V (2~121°C)o|
Y Sk= 100°CE Yoz ZHESIYC) S 1SO(2010)0l|A
HAlsH FHo| che| Zol & ‘:'71I% 7_é._T'_é to{ A1 (13)zt Zol of

(=]

ze e S 2

k=l mlm

= (depth) X (Weightpermeter) (13)

Table 1 Working condition of tubing hanger

Pressure Temperature Weight of tubing

69MPa 100°C 84.39ton

£4] SHo|= tubing hanger main body(THVB) 2} sealing ZH |
2 FMEN| sealing A= 0l w2l lockdown ring, adjust
ring lock ring actuating sleeve2 ER/3IFCt 2l REHS

Z o] R4z FME(0f A0, ZHlo| et 7[5k ME=
HHHE F4 YEE Fof Table 201 H2|sIGCE 2ol RY& M
M2 ASI 41302t AISI 10455 sliske Aol Esioict
(Table 3).

Table 2 sizing of 3-D model

Lenath Tubing Production Annulus bore
9 hanger OD bore OD oD
34-2/32in 18-3/4in 4-1/2in 2in

ChisteMelel=2%] X 51 & |3 S 20144 62



Table 3 Material selection of model

Material Component

AISI 4130 . .
(Normalized) Tubing hanger main body
AISI 1045 Lockdown ring, Adjust ring
(Normalized) Lock ring actuation sleeve

| tubing hanger main body |

lockring
actuating sleeve

adjustingring |

lockdownring |

Fig. 2 3-D model of tubing hanger

ISO(2012)0fl 2l5tH Fx=20| 2HEsHoF & AR X4 Al
12 oI5t mlsi=et oY Chalol| S0{7k= d|8o] w2} Ck=A|
MEECHTable 4). 0] & 5 dllof= Alnz QIst ZfEirt 31,
2| Aol 4% Gits Aok Sicks AWl D2fsio] EAISH
Adodof| slste =E BvalueS HRIZ 3.1~3.82 MHS FOE‘EP
0|% Al2|E BM2 S5 2= AlZ[TI} 0] B ool S0{2
x| lsiict

Table 4 Target 3—value

Costs of Consequences of failure
safety

measures Small Some Moderate Great
High 0 1.5 2.3 3.1

Moderate 1.3 2.3 3.1 3.8
Low 2.3 3.1 3.8 4.3

3.2 € 39 oYy

pr
0>
5
2
0l0
ik
_9&
=
I'_a_ HJIO
Ho
e
=z
>
=
]
=<
C/)
ﬂl

3.2.1 & aii4

i}01| Ié oflLix|e] 822 FeolFCt M of
2, FHUMEE 22e EHE FAL
2 29| APOI(HI Ix|st1l Act. ol 1ISO EollM=
Az olst A S&(thermal stress)E T2{slof Sicfn &SI
o

o Mulbo|gt 2% xlolol| ofsl| wHsk= of|L{X|e| o|sS Cf
T SE0=AM, 0|8 Sl ¥o| s52 FHELZ sfiM5i0d
Cialel 2EEE LB £ ot Yoz A ME2 1 8
Efofl 2t CkS 371K|Z2 2Rsict

- ME - IAoAM Ho| MEE= dAloZ MEstD e =

é‘% %3H oﬂol 7(-||:L

- WAHLL 7[Ho|M o] T E‘EI'_ Moz AS xEt
Y E E7c|o| Xlx-i 0|55|_| oio| I-
- FAL- 2FEClI HF qlo] ol 7‘17<F7IMF§ =
& T4 doj= tubing headt 2IF FFsi0] & Mot
o} SAlofl FHolM 222 At & thRI| Lojeich
SIXIZH ShAle| ciestE fshM FY &ofel <Ho| st &
A ¥ thR7E Lojeictn JEYsIQich & ohiRel Xuf Brdale
A1(14)21 Newtone| Wzt #&lo|c},

10
[on M

MEt2 ZH 7Alol 22X X9t thFd M

=iChs Zdolct of mf, thFYE MEARh)=

= 7|51 BiEl x| HodstE ME

of et ZYECt Moz BE SRl 7Alt RSl o
_/F

h2ol, Pxtel +8 =il &

z0
L
=

EASE ALkt

o HESE AP Sls Lot FAR $2E CigTt 2

Re(Reynolds number) = %
G,

Pr(Prandtl number)= ;CM

Nu(Nusselt number) = %

ol & NuE Prt Reol E=holnd, 2jiale o Meteie] 7)5t
S8 gefoll wet Mae o 22

=0 = .
20| 2l F=2Z clot & thFel 42 4 (15)8 ARZeith

e A 4 %Iq Nu = 0.023Re"* Py’ (15)
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2 Nug 0|&85l0] & MEAH (NS Atk A

of 7r—a+n4 ol %su oz w1°~ o {23} Akl 2

=X %ﬁlﬂﬁ$? C & MuEAl FHoM AHok=l FXp2
al of N

Table 50f Mz|sICt.

Table 5 Dimensionless numbers & heat transfer coefficient

Dimensionless quantity Heat Transfer
Re Pr Nu Coefficient(h)
0.00201
216723.5 45.585 1967.804 W/mm2Ce

ANSYSE 0]85101 & sliAMS st o Mo %@ﬂﬂk
o MED||4E Ql2dstn, oA TS RAl 252 10022 AN
of2

i Fig. 32} Table 60l Mz|5IHLCt.

Max 85.53

Min: 4
2013-04-28 2= 529

85.53
7647
8741
58.35
403

4024
3118
2212
13.06

Fig. 3 Result of thermal analysis

Table 6 Result of thermal analysis

Maximum Temperature Minimum Temperature

85.53°C 4°C

3.2.2 *= 3N

MEE G2 oM Walsh= Zgo| ot of o, Yo oIg._
2ol Hiede A g (thermal strain)Ol2t 3104, o] mf, 2=29f
Bisdo]| CHSE A= Al(16)a} 20| ESHEICE
€, =a(lT— Tref) (16)

zo|n, T=

ol , 7., M=l 7|Z Zoloi| siEsk= =
& HEF AHl4x(thermal expansion

MZeo| 2%, J8|1 o= MEe &
coefficient)OCt. SX|2H M=ot Z2of 2fsiA Bl &
OlLiX| Roh= 42, MES LSS v =of 0|2 2lsl [=
7} eh= S22 & 52402 Stk Hook's lawoll 2|50 & HE

of et & 3242 4 (17)2 20| FEHEC

jo J> ot

o, =ab(T—T,.,) (17)
oAl & siiAMnt Bl XX|z=Ho| ERsict xsiMS
57| 2loll B8k XX| x=742 chZnt Lk

1. Lockdown ring — 215~ gfsk X[X|

2. Landing shoulder — D&™EH X|X|

3. 5 #of At i g

o oA Aol 20| A HMolst 2lA 51 (produced fluid
42, o=l FHlo| FA)E T2{st s Zok= Table 72t

Fig. 4ol H2|=[Act.

Equiwlmt Stress
Tyrpa Equrvalen{ (\m Mises) Stress
Unit: MPa

Time: 1

Max: 260.94

Min: 1.1001e-6
2013-04-28 2= 542

26094
23195
202.96
17396
144,97
11597
86,081
57987
28,004
11001e-6

Fig. 4 Result of structural analysis

Table 7 Result of structural analysis

Maximum von Mises stress | Minimum von Mises stress

260.94 MPa 1.1001E-06 MPa

3.3 &2y iy

o S sAlel HRS EHR 101 2l 8
st Alget Urg Eoiel

A
2 FHSIICh 2AKIE 51 e
2 krigingolct. ZAS FHsP| flsii % 7Hel e Hol 2
2sich of mf, 2ot A FHol ot /IXIE HEskE 7|Hs
Als] A ZlH(design of experiment)2} S} Clafsh Als] | ZlH
S0| YX|TH O = H|WA clesll Me 40| HAS Q7 shs

CCD(centraI composite design) 7S ARSSIFCE CCD7 |7l
=0l CH3HA 2Freke AE Aol I 2+2n+171o|Et. |
[ 2o ZAKIE £ 37ljo] Hio]| CHallM ESSIEZ 0of i
7EE AE Mol J= & 157Holck ANSYSS| response
surface tabol|lA= MEHSH AMEA =Ml T2t X522 ARE
=2 MMetl, I ufe| i3S ALl 7|Ssict AlME
Mo HEE &Esio] 7Y @ojo o ol CHeiA kriging
sufaceS ZPMSIICE Fig. 5= 0| & =Tof F7 ofst

lo
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‘l P2 - Equivalent Stress Maximum

Response Chart for P2 - Equivalent Stress Maximum

285
‘ 280
275
‘ 270

‘ 260
280 - 255

[edi] WNWIxe)y sS85 JusEANbd - Zd

Fig. 5 Kriging model : suspended weight vs temperature
T dojel MM oM Aol MA BieEe| MEE= i
Table 80l Mz2[5ICt AM2IM siMo| ARREl= S Alef 24

A2 A(18)2t ok

Onax (Tipw)—0o, =0 (18)

9(Tip,w,0,) = y

ojatel = ME|EE AMSP| fIshM EHL-RF2F MCS 27}
ZAlof| 0|319C} Matlab codeE EHL-RF2} MCSE
ZHMSHD, 0| 08510 Chale| = ME|TE ZHZF AMSIRICE

= o
2|1 & Z0E H|wshEe 2, Zte| Bt ol 4zt

Table 8 Information of design variables

Variables Units | Distribution | Mean | COV(%)
Temperature °C Normal 100 20

Pressure MPa Normal 69 20
Suvsvpe’?;fted kN Normal | 827.87 | 5
Yield stress | MPa Normal 435 5

Table 9 Results of reliability analysis

Enhanced HL-RF Monte Carlo Simulation

B Reliability Sample Reliability

0.9831 100000 0.9820

A SiAOIA FE ARE ool E B K| Q5 Zn}
DIZE siiA] 2ot QUEk SIZE sl Ad(sensitivity analysis)
2t | BTt mke| =Sl doliE HEke o|X=XIE
YYMOZ LIEH= RdS on(dlict TIZE siA A= R
T 7|dh =N MARIAM =|M5) Wekg HMABIZE SR3IC
Level 2 ghollAf mhn| &5 2 MR(TE ME|T XIRP)2 FH

Ir >
u
x
:OIL

HU
o
IR

°

Ech 32(3 o] el RIA=(a)E 2T XIFE nl2sio] ¥2

= ULk

B %7 a(UtU)1/2
ai a de o adt U= Yaw=o

ol Wf, d= AA WHEE, Us EF HREE S7H0AMY
MPFPE ojnfsit 4 ( 2

Al
022 st 4 (202 ¥S = Ut

o (20)

2oz HHst Z=#(normalizing condition)2 HETtOZM,

RIATE A(22)9f 2ol FBHLZ ALk 5= 2Ack

diai=1 (22)

EHL-RFZ AlLhel Z1E 018510 2, =, 77 =zof
thet QIA=E A AlMSIH of2f Fig. 62t 2Tk

r

120 temperature;

100 0.98287
080 —
> 060 | M temperature
2 M pressure
£ 040
< weight
@ 020 myield stress
000 — . B B
55 weight,
' Pressure = 5 7g-05 yield stress,
040 0.0925

-0.1594

Fig. 6 Results of sensitivity analysis

2lo| 21}, 7Y ool mh|&Eo| 71 2 g2 FE 2

2 ATt HEHZ 2ol = 3ol 2 o

“ 0|22, g5 30| Fofx[H =TIt
FOREChE g & & UCh

Table 90ilM 2 Znf, EHL-RF 241 MCS 28 dH|w Al O

AP} -0.12%0|22 EHL-RFE 0|8t Zupt Efsicle 2
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=S UE = AAck of mf thael AT |

olofl siEste A%

$= 2.12180]04
= 0.98310[%1c}. dX[ot o] $xl= B2

Helol 3.10lM 3.8 Alojoll UX| 27| uf2of| ok QFFZo|
E5I5IK| eb=Ch= Z2S WECh
3.4 Discussion
UM, TZEO0| AMR|T 2F ZTHS DIEAIZ|X| k= 2=
S UfEEch w2t that THVRS| XElS sdsto =M AlzT
QT =0l U= dolof| tisiA Mzbs Eicth AISI tableg
2MAMS o, AISI 413056 415071K| AjAS viZMS o, o|S

o| &5330| FofEe & £ UL, okl Table 102 & X2
tgt' 2 Annealing? [ % Normalizingo| XE=|%lg , AIS
130&] AISI 415071X] BhE2| g= S29| HetE 2oiECh

Table 10 Yield stress of AlSI alloy

Steel grade AlS| 4130 AIS| 4140
Yield stress(MPa) 435 655
1.005
1 = =
0.995
@ EHL-RF
mMCS
0.99
0.985
&
[ ]
0.98
EHL-RF 0.98307 0.99976 0.99995
MCS 098187 0.99983 0.99997

Fig. 7 Reliability of different material selection

4.5
3 8 4 $>
35 A g
31,
25
# Bet
5 P'S eta
15
1
0.5
0
Beta 21218 3.4942 Shisille!

Fig. 8 Reliability Index of different material selection

ek, THVBS! &= 2212 Zol| 2 MTS AS
4130014 AIS! 4150717] H2ii%ich 21T JR H Ale] 41
=z x40t Al=lTE Fig. 73} Fig. 80 Belsigick 1 2}
Fig. 80l &folgt = %'iol THVBS| FZo| AISI 4140 oAk
o, =2 =1 MR X5l 312 ¢HERlen, AIS| 41502 &
© 50} 2E M= A4 £ 9 GBS Y 4 I
5, 0049 THMB°| MZEZ ASI 414022 MBsk= Zo0| =%
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