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Flare Slamming Load
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This paper is about the bow structure design of the ship—typed and turret moored FPSO which is subjected to the bow—flare slamming
load in harsh North Sea environments, Quad 204 FPSO project involves the redevelopment of the existing Schiehallion FPSO which is
damaged by impact wave loads, Normally all offshore systems including FPSO are designed to withstand the 100 year storm |.e, the
storm that happens once every hundred years at the location where the system is installed, Several incidents have revealed that impact
loading is important issue for moored floating production systems, In this paper, the design impact loads are estimated considering the
ship owner’ s specification, measured data from model tests requirements of the classification society rules and results of numerical
simulation analyses, The impact pressure by numerical analysis is 1.8 times greater than required value by CSR adopted by IACS,
Based on the selected design load, plastic design formulae allowing the local material yielding are applied for the initial scantling of the
bow structure, To verify the structural integrity, FE analyses are carried out considering the local area subjected to the impact wave
loads, Their results such as structural arrangement, design loads and scantlings are shown and discussed, It is found that plastic
design formulae in adopting Initial design phase give sufficiently conservative results in terms of structural strength,

Keywords : Bow flare impact(A14:Z2{|0 £23). Slamming load(£2i SI5), Structural integrity(TLR 74%44), Design load(A&A[GIS),
Structural design and analysis(L2A7| 2 &i{A)
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0 A7} 2ZE PRS0l 2N s O 0= wAel 2
o & J2|1 MEo| EAlo| B EHEICE
M 3245101 thet AF7Z, Yoon, et al. (2001)2 1= o
& ZiHo|{AMe| ==2Z=(buckling strength)E =0
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Brizzolara, et al. (2008)2 &z sl&e F7(2t BXE 7|
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sfjalof] F6H MeF 2 MEISE] 2| FPSO(Floating Production
Storage and Offloading Unit)7F A+Z2l0] £ (bow flare
Impact), ZHEHElS=(green water), A &2 (bottom slamming)
59| 552 wol &AM=EE ARIZE 21 =1 /oM 0| 1B
2 MAet FPSOe| =E w=EA ZETEst opzb 3HE
(whipping) &tz QIsH Mal ZZ=(hull girder longitudinal
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Name Dimension Displacement(ton)
(LxBxD)
Quad 204 270x52x30 m 244,340
Skarv 278x51x29 m 202,500
Terra Nova 277x46x28 m 194,000
Schiehallion 228x45x27 m 194,800

Fig. 3 Comparison of FPSO dimension installed in
way of Schiehallion field
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So x| FPSO2| S2M0] S0 5i&S0l| tiSet o A

(specification) 27|, & HAE X2, siYrxS0] Cist M
= 27|, dAlsiHe| hAAIRE o8et 4| siA grezFE
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28SA0[ES HMB3Sh= CSR (2010) 82z 2HsIRCH
ToiMg S| Tx=o dRUTet A= E VIELR
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Z= IS Frsiict
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2. M 34 HAEIE

2 7oAl M4 TERK S 23t B2US M|

9I510{ cigel 47k wSe TR,
2.1 MFAL| AlgA 274

BP MZFAlolM MEEH FEED(Front end engineering design)
AA Kzof mEH ZF FYo| Ao Y MAH SHU2 800
kN/mf 0|1 16 nPel o mixiof ZHE3HT= HAISIICE

Schiehallion FPSOZ} 199814 11€0l| M= S0l 2|s10d
&AM AElsH & BP MFARE Glasgowd{3izt S22 2000
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oZE AESP| I8t £ol(buoy)E ol=2st T2t ZLER AlA
El(wave monitoring system)& AlMof| AX[SIICE 20009 2€
FE| 20014 1&70K| 26712 HEHE AH|0[X|(strain gage)2t 16
7He| 2= MA(pressure sensor)E M=Fol| F&ks1o] HE5I%
on{ & =} 27} 22(peak pressure)= 300~600 kN/mE2
2 7= EMo| eS| Aol MR|E 1702] MA0M AHF
=|C} (Gorf, et al., 2000).
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Fig. 4 Pressure distribution on bow flare by CSR
(2010)
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FOIFL (2008)2 <= gdajo| Ydiadafnt ClE2ALE Sali2t 20|
7HEl ShatAEfoM R85k A, dxliael EME 11t 5=
xsiMs FESIEE st QU Schighallion FPSOS| M=
20| ofgt &M ool | fl5io THISSRI0] MjZ =4
E(SAFE-FLOW project JP/EU, 2004)& $345i o0 od4+4m}
£ 7|x2 222 F5H= BOW-AB 2722 MARINAjoIA
JWeSIAcE  SAFE-FLOW  project(SAFE-Floating  offshore
structures under impact loading of shipped green water and
waves)= FEAEHEU)RE S 26702 MHMS(LYATY, =M
2, AUX|Lo>S|AL S)o| Flofsio] 2t A AN ZHIHElS=et
M= Z24010| x| &M (guidance), AlAkH(calculation method) 1
2|10 HETEM MRrisk assessment procedure) 52 HElIS=
ATE TAHsIACE

2 AFMT BOW-HAB Z21H S ARRSIZCE Fig. 5&
HEIAEQL DiRfEs EFAOM Eailof 2ol ofst AU
Hk= FPSOQ| M= F22f siMmED Hos LiEfl Ziolct M

|
T 34Ye P FEFMO Al wE SHASE AT

Z= AM(FSI, Fluid-Structure Interaction) siAMS Ss10{ ECt &
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MBS ZE|4~(DAF, Dynamic Amplification Factor)E T&lst0d &
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Fig. 6 Impact pressure in ballast condition as time
passed
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Fig. 7 Pressure and expected front structure regions
likely to be impacted by the flare slamming

Fig. 5 Target structure shape for the flare impact load (under ballast condition, numerical
analysis analysis results)
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M| elme| S #isk= E25/A1Y 2IRl(block/seam line) 22
LIEf-j0 MASIE B2 P MYE 0|5 7|EC=2 F3lisict
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Table 12 [0 M= ZHUS v|WsH H2Z XSl A0 2
Sk 42 CSR (2010)9] @74k et oF 1,88 M= IA| LIERG
ct w2iM, Meknt 2| P xEe RYHIAES}L X5
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2 X 27| 510 MFARL] MA AlgAM 2 M
2 2 HAE 21} FRl6iA ZOE 25 ohE

MHEsIen O EX = Fig. 8z 2k

3 o

o Th

Table 1 Comparison of maximum design pressure

Pressure(kN/m?)
Specification and FEED 800
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Results of model test 895
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Numerical analysis results 1000
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.//
=
=
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=
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0
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Fig. 8 Design impact pressure and applied area
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Fig. 11 von-Mises equivalent stress under design
impact pressure(N/mm?)
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Fig. 12 von—Mises equivalent stress under design
impact pressure for bulwark plate(N/mm?)
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