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Model Test of a Near Surface Disconnectable Drilling Riser in Irregular Waves

by Hironori Yasukawa, Member Masahiko Ozaki, Member

Eiji Kogure, Member Masato Ohashi,
Kozo Ishida, Hiroaki Hirayama
Summary

Model test of the Near Surface Disconnecable Drilling Riser (NSDDR) which has an
air can system near the top for making free-standing condition was conducted by use of
a riser model corresponding to 750m length in fullscale. Purpose of the test is to grasp
the characteristics of NSDDR in irregular waves with constant current. In the test, we
observed remarkably riser’s horizontal motions due to vortex induced vibration(VIV), and
found that the bending moment variation induced by VIV is the same order as the variation
induced to the flow direction of the riser. In the drilling mode, bending moment variation
of NSDDR is partially about 25% larger than that of the conventional riser without air can.
Bending moment variation in free-standing mode is about 20% of that in hang-off mode at
the same significant wave height except the riser bottom. At the riser bottom, both static
and significant values of the bending moment become largest, so we should pay attention to
the strength.
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FRAVKIE 3,000~4,000m BBELEXSNTHY, T
N EDFOKGALZERT 701213, 1BREIRZS
SA Y= AT LEERT DUERDH D,

AT SOKGEHIEAIREE T RFT LN T A F—
AFLELT, PEYIDEEL 51 Y'— (Near Surface
Disconnecable Drilling Riser: NSDDR) Z#®R L7
D3, ZD NSDDR id, F Y¥—L&RIT air can Z&
i}, BREERCIT air can EE TN E S Y—2Y)D
BEL, FIBFIC air can IKEKEFRHIE, ¥k
HIZT free-standing RIBE2 D, FEHKTA—MIZE
BT &SP TR/ NS <, free-standing
REEDS AP —IIHRICEDHEBLEH T ORITRN. £
D¥ER, TBRDIA Y- AT AEHELT, NSDDR
I3—BOIKFATIRETH B EEZHNT NS,

Z® NSDDR OHFERFRO—HTREL T, XKE Texas
A & M Univ., Offshore Technology Research Cen-
ter (OTRC) IZBWT, EHT 750m HED 51 H—
ERE RO KRR EZERBL 2. AROBANI, NS-
DDR OZEH-0REEIC BT BRHEHTIR S 5 U — S8
WHEORIET—IBED 2 DTH oz, EEIDNWT
12, BUCKRREZEEATHD Y, KERRTE, 51
F—OHENRE, TR0 LUIRE, SPRIYI0BEUIRER
D 3RBIZDONT, BEEIND SNFARERT TORY
SAHF—DELL, BTFE—A > MEERFHILz. FiR
T3, ZOFRRAEP TOKERROMER SIS
H— DL L TE— A > FORBMERICOVTIREL,
NSDDR ORIZDOVWTEKRY 5.

7E, FHEAEPICBITE S Y—DREERDE -
FRAZEE LT, RTES S OFFEMNBITONEA, IIT
X5 ET 5 NSDDR DL IBKKET A F—2MRE
L7 DTN &2 L THL,

2. JkFEEER
2.1  THRALBEPSERDEIEE

EROWBSEUEEEIET 5720, KEZBWTHRAI
ik E— RO ARE XY, T 5ITHEOES)
EERL T 1 Y — LinSasHeicBnl T, £k
F2DSA Y —HEOHTE— A > MEEERIL,

Table 1 IZFRBRICHIT BRI ERT, £, Hyys
WBAEBEE, Tr BE—JEEAMTHD, N5,
FEOWEEHEELEbOTIIRL, EROEARRSEZ
EARERINREIN=DDTH S,

B, EIHETREIEEMIE L (A1 S
). 3, Jonswap BARY MVEAWREEFH
AL, BoARIEFTAE—B S,

A H— LS TIE, MEIRROESEEET DD
KA ENC—HRDOFRABEHINREE % 5 X 7z, IR

OFEENEE (BR) A —BE e, REIHREDHO
=213, WICKL 150deg DA ENIANE 2 W)V 7 HHIRE
O surge EHD RAO BIUMAEAZEIC, MOEFLE
BEIBkL TIERE N2, TDEED surge EEIDOHHE
f&43 drilling limit {Z3WT 3.7m, non-drilling limit
ZHBNT 5.3m THo 7.

Table 1 Significant wave height, peak pe-
riod of irregular waves and surface

current velocity

r Environment " Hyy3 I Tp l VCJ
Drilling limit 4.88m 9.94sec | 1.75kn
Non-drilling limit 6.52m 10.93sec | 1.75kn
Max Env. 15.12m | 15.70sec | 3.00kn
2.2 ERRDE

KAGRERIZL, HKE Texas A & M K%, Offshore
Technology Research Center(OTRC) IZTHRIEL 72,
OTRC i3, £ 45.7m, 18 30.5m OKEZFELTH
0, TOPRICITER 9.1m x 4.6m, BKRFESH 17m
@ deep pit DB, ZD deep pit ZHEAL TS H—
DIKAEAERZ T 7=,

2.3 SAY—EE

& L T4 P —DSEIL 21inch(0.533m) TH
0, BRAEE 2,000m &L TREEN, RiEOHIKI
M5 2,000m M DORBRIRETH > /e, B&KEHS
NESAY—0HEEh Y bL, KK 750m HHD
SA4H9—L LTRBRMMTONZ. I - AT LA
ORI, free-standing IRIEZEMEDT=OD air can %
SA4H—EHRAI ZETHD (Fig.1(c) Z8). air
can EROERIIEMT 3.5m, &I 57.6m THH, ¥
210ton DIFHEREIEDILENTES,

KMERBR D=8, A4 —)VLL 1/46 DT Y —ER%E
BUEL =, HERISAY—3, EOATFIIV-SH—
(YR 2.24x105[Pa)) SAHVSHERTRNEZRFDAT
SVARAF—IBIF 2 —TTHRTZE EL, FEodhlT

)\ /

Weilhaad

Disconnect
ptatform

BOPNVeIIhead

Mudllne BOPIWeIlhead

(A) Comected Rlser (B) Hanglng Rlser (C) Standlng Rlser

Fig. 1 3 operation conditions of riser
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Table 2 Boundary conditions of risers
r I Mode l Upper Boundary l Lower Boundary ]

C-1 | Connected (with air can) | tensioner(upward free) hinged

C-2 | Connected (w/o air can) | tensioner(upward free) hinged

H-1 Hanging (hang-off) hinged free

H-2 Hanging (with BOP) hinged free

F-1 Free-standing free hinged

AMEIC—BT B L HITBE SN, KPEEGRBD-D,
FEHTHEZE 1.17m, BRI THEK linch(25.4mm) DiF
HEEFEEARETICOE > TEHFSHE, SIY—K
PEEODMT, EBEIZFIRCIRELOFBEL:.
air can IC&LBENI3, air can EEINERICEERE K
EANDZEIZE o TRES B, T BB TH
iZid Blow-Out Prevention(BOP) % Lower Marine
Riser Package(LMRP) ORI HI<, &=, BOP X
& w7 EhHE air can EHIX flex joint BB TG S
N, air can F&Rid stress joint BRITHER IS NS, 7%
B, 1PV EROBENRERSMIIONTIE, AR
O THERHTH DD, I TIIEBET 5.

2.4 SAY—EEHAE

SAH—DEIHRES LT, Table 2 IZRY 5 D%&xt
REL, FARRC, EFRRTORRRHZERT .

C-1, C-2 NHHHREZEEL 2D THH, C-1 &
C-2 ZHEET B2 LITLD, air can BHEOHEEHS
ZENTES, T —LiHEhld, tensioner 2L T,
HHIAR BN Z ZE4E T B ALEEOEHINRESIC G S
1, Top Tension (3FEHET 241.5ton L7,

H-1, H-2 2Pt 0t LIRBEEUREL =D DTH 5.
H-1 20BN FFTE—RTHD, LMRP OH
EROTVRETHS, H-2 IS F—2BTLTIT
ZTIRESRBICESHAMORREER L =HDT, 5
A Y —THHZ BOP A4+<. H-1 & H-2 295
EizkD, TIRSEROEEEEBT B LNTES.

F-1 234 Ex&HRET S NSDDR ORREE 5 RER
BTHD, REPHRIREBEE%T 5, air can ERTS 1
Y0 EEX N, air can DIFHITELD free-standing
REAMES NS,

2.5 ZEfIEMIFE—AY PO

T4 —DEFA MDA, 2 BOKFHASEZR
WA TF 4 AL - by R ERERVWTERIEN
fzo BRVFE—AZMI, R (FIR) AREENICTEER
(Eh) HED 2 DOBTE— X > b ZEHRIT D20, 2
DOEAA LA 7 —2% 90deg THLT, F1Y—
Do hEhs,

Fig.2 12, HFE—A> bETAY—EMEHNIEZ

RY. B, BX” iZEFAAETE— A %, "BY”
IRHmBTE— A > FERKRL, BFD 1,2,3,4,5 13
frE%E%T. 128, BY-5 13&P0SEHRINRREE 2D,
BERT—YNEETERMN o7,

EERTIZ, ERFEITH 3 FEICHY T 2EHRIZTT-
7z. Bohi=F—2I13, AT MV ZITY, EF
EPHHBEEE RO, 2B, FRXTIE, ThrldhT
E—ALMIDVTOAERTDHIEEL, BRIZLET
EEHEUDETERRT 5.
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BOP & LMRP

o
L

o

©
3

(<))
=3

.~

Bottom

[ ] fullscale | model |

45.7m 0.99m
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216.9m 4.72m
367.9m 8.00m
32.3m 0.70m

=mlojlajlo|o|e

Fig. 2 Position for measurement of riser
displacement and the bending mo-

ment
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3. BlEMEREER 10 ' _

3.1 HHIRE 3 (aniing g
(1) Zfu “E o5} .

Table 3 i< air can £ (X-2) & 5 Y—rfig (X- § ]
1) IZBT B 51 P —ERB BN OB HEE S FHBMEER [ )
9. X/z, Fig.3 1T, drilling limit REBIZHBIT S X-2,-4 0.0~ " 5 3
BB TD 1 P —EFRAVERL D/ T—ARY ML %R o _ wiradisec)
Yo 2B, FRERITIT, AR 0 FHEICBWTHERIC ' A T
BOE—o2H0, FhERHL TS, Table 3 128 Soak 11 |
FBEHMERDE, air can ODHEIC L DHBINE ~ ’E
VOO THBN, X-2 1B BERD/NT—ART ) oal N it Can
ZR5&, air can DEFITL o TINRD E— 2 AR @ I\ ———- w/o Air Can
(PR 0.63, IR 9.9sec 124E4) FHEDMZRIZES) 0.0 —
NS 2o TWB I ENSIINB, ZHUL, air can D 0 1 2 (radisec)®
EHIESHBEOSESRBEOMMCIEL > T, S1Y—0 03—————————
BNAVNE <30 EEALN, R THE LR > X4
HHRORER &R U5 5. §°2j T

Table 3 Static and significant values of g 0.1F — withAirCan 1

displacements in connected mode /\/’\\L ———- w/o Air Can
(drilling limit) 0.0 === :

I ” static l significant I
with Air Can  (X-2) 12.26m 3.10m
w/o Air Can  (X-2) || 12.23m 3.15m
with Air Can  (X-4) 10.54m 2.00m
w/o Air Can  (X-4) || 10.98m 1.92m

(2) BIFE—A> b

Fig.4 {ZfTIZ K > TH SN EFRA RO T E— A
Y hOEFEERY, EHEMEICIRAF S 2 TE
RBLTW3, #Ehcid, dhFe—XA> hORARIEEZH
TREEE STV, EREDIZEALT, —HRIEIIC
Ko TELDZEENRITE—AL MRS EEZ SN,
REERAFE U TH S drilling limit & non-drilling
limit OFERICKELRZRIIA SN2V, BX-1(air can
EEKEOPREINLR) ITBWT, BOREZEHETHN
ERLTHEO, Z3ud, Ak © T L-Brys@iti
TOFRSRERCERICH S, 728, EFAFIIHL
BOAFOBTE—A > FOEHFEL, EFAEOTHIC
U IH/NES WD I I TIIRL TV,

Fig.5 ICHIVTE— A > FEBOFHRELZRT. ARE
IZIRAF 1/3 2HFTERLTWS, BX-1,-3(BY-
1,-3) M9 725, air can EHE/KEDPENER S
NZ air can FEMIBIZBWT, ERAFR S T
HENZKEZHTE— A > NEBDSRET B, HOFRD

2w (rad/sec) 3

Fig. 3 Power spectra of the riser top dis-
placement given in the test and
the riser displacements for con-
nected mode

BT E—X > hDA—H13, FHAMDENEIFIERL
THd, BITE—AD FEBNE, EDOMBEITBNTY,
drilling & non-drilling limit DBWIK > THEODE
{ELv, Z3UL, KEMNMES BT EIZLD, B
ENIICTEED, ARESICLBERNEEEICIIRN
BWEDEEZS5ND, air can DEEERB L, air
can < T &iZk D, BX-1,-3 ® BY-1,-3 {IiEDH
FE— A > FEEMS 20~30%INL TWB Z EAW%Hh
%, air can Q¥ RNRO@ED, X-2 (LETOBE
LB ER D S EDRRERDON, S —DERSH
ICRKERBBENREL, 1P —DOEMBMRNKELR
0, SRMNTIIETE—X > MRS E5ARIER S,

Fig.6 ICHITE— X > NERFIERD/ST—ARY K
IVERT., BX-1 OERNS, FFH—0aFIziE
5 185505 4 HixTOBEAMEAKEEK (1 £:0.63, 2
£:1.20, 3 £i:1.82, 4 i:2.48) AHUYBRTZE, air can D
FEICEL ST, ZORMEICKERELOENT EH%0
%, ERAROENTE—RA > FEENI, air can DEH
i2& D, 1 HOEERARRMEOENEMT 5, —4,
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Drilling Limit Non-Dirilling Limit
1 5 i T i i I 1 1 5 | 1 i | I i
— [ ® with AirCan  BM-X |
E A w/o Air Can :
L 10r )
s | ]
2 T :
dIJ St ]
o
0 6
Position No. Position No.
Fig. 4  Static values of bending moment in connected mode
Drilling Limit Drilling Limit
1 5 i T 1 I T 1 1 5 | i 1 I 1 T
1 - BM-Y
e | ]
é 101 y
s I "\ a1 I AN JA.N
o | ]
s 5 @ with Air Can ]
@ [ [ A w/o Air Can
0 [ 1 1 1 1 1 0 [ L ] 1 1 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Position No. Position No.
Non-Drilling Limit Non-Drilling Limit
1 5 [ J 1 1 | T 1 5 T i T T T i
o » BM-Y |
e | ]
& 10r ]
S I  ~\N\ = 1l e I &\ [/ ]
o | ]
S S @ with Air Can 7]
@ i ] [ A w/o Air Can
0 [ 1 1 1 1 1 0 [ 1 1 1 1 1 ]
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Position No.
Fig. 5

Position No.

Significant values of bending moment variation in connected mode
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S(BM)(tonzmzsec) S(BM)(tonzmzsec) S(BM) (tonzmzsec)

S(BM)(ton’msec)

HAEMFRMXE F191 5

100 T T —
80F BX-1
60 .
40 T

with Air Can
201 ———- w/oAirCan
% BE 2
w (rad/sec)

100 —————— —
80F BX-2 |
60+ 1
401 ~

with Air Can 1
20F ———- w/oAirCan 1
O [ N A M i 1
0 1 2 3
w (rad/sec)

100 ————————————
80k BX-3 |
60 .
40r .

—— with Air Can
20 ———- w/o AirCan ]
o 2
w (rad/sec)

100 ————— —
80+ BX—4 _
601 .
40r ' -

——— with Air Can
201 ———- w/o AirCan ]
00 1 2
w (rad/sec)
Fig. 6

S(BM)(ton’m’sec)

S(BM)(ton?'mzsec)

120 [ T T ]
100} BY-1 -
80 ]
60f .
40- with Air Can 7
20} ———- w/o Air Can
00 " 1 —
w (rad/sec)
100 T T —
80l BY-2 |
60 n
401 .
with Air Can
20r ———- w/o AirCan
0 A/-‘.>4~\~ - .
0 1 2
w (rad/sec)
100 T — T "
80f BY-3 _
60t 1
40 _ -
——— with Air Can -
20 ———- w/o AirCan
0 . Wl
0 1 2
w (rad/sec)
BY—4 4
——— with Air Can _
———- w/o AirCan ]

2 3
w (rad/sec)

Power spectra of bending moment variations in connected mode (drilling limit)

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

BOEMOETE— A > FEENT, air can DEHFITLD,
2 HiOEFAHRBAAEOMEASEML TS, U, 5
A P—ICHEARBERNREL TND=DTHD, 51
YOk (VIV) NEZDOFETHS EBbN 5,
FRERITBIT S VIV ICLHERNOEEEL, 2 &iD
BEAREEIGENEEZ 5N, air can DEAEIT VIV T
LBEENEEARSE, BHROMITE—A > N EEZE
B85 LA,
3.2 TFmUIYRELIRRE
(1) ZEfu

Table 4 12, BOP BTkt (with BOP) &N JF
7Wf (Hang-off) @ X-2,-4 fI@ICBIT 5 51 F—EiR
HREMOERHE AR EERT, FTRERDNSR
Hang-off IS, EHMHE, HAR/MEEHIT with BOP
LD BHWITT 5. Fig.7 I, Non-drilling limit RE&IZ
BB X-2,-4 MFATD T A F—EFHRBLD/NT—
ANRY FIVERT ., X-2 IZBIFB/NT—ARY MILER
% &, Hang-off DAME— 2 BEEK (M 0.58, /&
1 10.9sec IZHY) FHADEABASMTKEL /2> TW
%, ZOERNL, AR Y THE L ZRRUIHROERIC

FRAVID BE L Z A Y — O BHI B PR B 119
1.5 ]
P Vessel Surge ]
§ 1.0k (Non—drilling limit) ]
Né :
Xo0.5f .
(D b 4
0.0— L
0 2w (rad/sec) 3
0.6 —— T
__0.5F X-2 A
8 0.4t -
E03f .
20.2r —— withBOP T
0.1} ———- Hang-oft .
0.0— - -
0 2au(rad/sec)3
o-e v L} 1
_05¢ X—4 -
(&)
Ng 0.4+ .
£03 b
20.2r ——— WithBOP ]
0.1+ ——=- Hang-off 1
0.0 P o & s,

—HLTHED, THEHREAVNE /2> TEHIHTFMO,
SAY—WbIZL B IEbDEEZISNS,

Table 4 Static and significant values of
displacements for connected mode
(non-drilling limit)

[ ” static I significant l

with BOP_ (X-2) || 22.80m | 4.84m
Hang-off (X-2) || 26.41m 4.95m
with BOP__ (X-4) || 25.40m | 4.26m
Hang-off (X-4) || 31.72m 4.33m

(2) BIFE—AbH

Fig.8 iZ Hang-off & with BOP 23} % XA
DT E— A FOEREEERT, MELZLETS L,
BX-1(air can &F/KEIDHREHIE) TIX with BOP O
ERMKEL, BX-3(air can TEHMZEA) TIX Hang-off
DIERMNKEN, ZOMHFAENS, AR THE L7
IR COARER ERIC TH B,

Fig.9 IZ Tt B LIRBICHB T 28 FE— A2 b E
BOBAHMEZRT. EHRBOHE EFRRIC, BX-1,-
3(BY-1,-3) MLRIZBWT, EFARIZSNCETRST)
It U TR RC R E 2 FE— A > FETYWER T %,
ZOBARIDITE—A > FEBID E2, VIV IZE-T
RELEEZEASND, TUHEBELD/NE7X Hang-off
DOFHNS, ERAROTE— A > FEBIATKENDITH

0 ! 2w (rad/sec) 3

Fig. 7 Power spectra of the riser top dis-
placement given in the test and
the riser displacements for hang-
ing mode

L, BO5MOTE—A > MEENI FREREIOZEN
MINKIIZRZS,

Fig.10 IZHITE— A > MRFRIRERD/IXNT— AR
rVERYT., BX-1 DERERDE, £ H—DT
IZB89 5 1 HihS 4 HiETOESHPARBAYRETE
%, 2 i TOEAAEKELET 5L, with BOP(1
f:0.6, 2 #i:1.2), Hang-off(1 i:0.6, 2 fi:1.0) T®» 5.
Hang-off & with BOP Tid, 2 HiDEHBEEICE
TEEMNRSNS, Hang-off IZBVF3EHAMDERT
T—A 2 NEENE, TREROBICHEVENAREDT
Bid, SAY—3ebARTLRY, KT 1 HioEA
S HEDEAMENTS 5, —F, BOFMOBITE— A
> NEBITIE, VIV I 3ERDOBEREN 2 HiOBEH
FAEEAHAIZH D, Hang-off & with BOP T® 2 HiD
EA EREEREOBOANT—ARY MUZBIT 35
MDEREIZ > THNS, 2 HiL )V TORRT, BN
AL IR BERIZTLOTHD, TFE—A>
hoFEHHEE L THIUE, THREROBVIZKSZERIT
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Drilling Limit Non-Drilling Limit
1 5 i 1 T ) 1 | i 1 5 i | 1 1 T 1 1
I BM-X | _ | BM-X ]
E 10F - E 10f A Hang—off -
L | 1 & | AN A @ with BOP
[7)] - <4 w - I - '_.-’ s g
= 5- 1 = 5 ’ §
o [ ] m A !
| [ 1 1 ! ]
oF . o . ]
0 6 0 1 6
Position No. Position No.
Fig. 8 Static values of bending moment in hanging mode
Drilling Limit Drilling Limit
1 5 I I I I 1 I i 1 5 I 1 i 1 T 1
P A BM-X 1 __ [ BM-Y |
L 10f ’ R 1 L 10 .
s | ]
e | ] & |
s 5 1= 95 A Hang-off 7
@ 12 @ with BOP ]
0- 1 1 1 1 1 O- 1 1 1 1 1 ]
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Position No. Position No.
Non-Drilling Limit Non-Drilling Limit
1 5 B _ 1 5 | J 1 | 1 1 |
— | 1 I BM-Y |
E | 1 EL L .
] d 1 L[ 10 .
5% 15 | |
% | 1 % | ]
= 95 1= 5 A Hang-off 7]
@ 1 @t ® with BOP ]
0r 1 1 1 1 1 0- 1 1 1 1 1 ]
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Position No.

Position No.

Fig. 9 Significant values of bending moment variation in hanging mode

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

PREIYID BEL Z A 5 — ORI PR S ER 121
__300 T y S— 150 T T ——
5 3 [ 1
Q BX-1{ 9 [ BY-1 ]
o N L 4
E 200} 4 E 100 -
c c [ )
=] e [
= = | / ]
g 100 ———- Hang-off 1 C% 50_— / with BOP 7]
D with BOP o | /! \ oI Hang—off
0 " A M—_ o-
0 1 2 3 0 1 2
w(rad/sec) w(rad/sec)
__300 . . v
3 4] ]
o BX2{ % [ BY-2 ]
o~ ~ L J
E 200} 4 E 100 -
c = [
L ] [
= 100r _ ———- Hang-off 1 2 50r —  WithBOP 1]
D ! /] \ withBOP | & [ ———- Hang-off ]
oL— e IS T OM
0 1 2 3 0 1 2
w(rad/sec) w (rad/sec)
_o——m—m—r————————— __150 T ML
) [ [
o N BX-3 Ng [ BY-3 ]
N ' - p
E 200 1) 1 100} )
g I ‘ (c) [ / A 1
= I =N A ]
= 100F ). ———— Hang—oft 1 = 50 | N\ with BOP -
(22 1\ ) Q / \ ———~- Hang-off ]
) ! [\ with BOP i o» [ ) \ — ]
0 N \-"_\ = O> =/ L 1 \\. i i b= ]
0 1 2 3 0 1 2 3
w(rad/sec) w(rad/sec)
__o0——mmr————————r _ 150 ——T—
) ) [ ]
o BX4 1 & | BY—4 ]
N 3 4
E 200} 1 E 100 T
c c [
2 o [
QED 100 —~——— Hang—off g S0r ——— with BOP ’
D | with BOP D [ ———- Hang—off ]
~\ L s 4
O_.__.md—— TSR U U s 0 =i
0 1 2 3 0 1 2
w(rad/sec) w(rad/sec)

Fig. 10 Power spectra of bending moment variations in hanging mode (non-drilling limit)
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F£191 %

HEVBNZL, LKL, SHTRS EEFRBERNT
DEVHERIRN SR L1725,

3.3 HRUURELIKRE

Non-drilling limit 725NZ Max. Environment @
WRFMHITT, HBREFELI.
(1) Z&fr

Table 5 IZ X-2,-4 fIBIZBITF D T Y —E iAW
EADEHEEAHEEE, Fig.ll KTABKEN—AT
BT 51 P —ERAREMOERMED LR ZRT .
BEDRD, NI TRETORRERRLTWNS,
Max. Environment TIHZHES 15.12m, KEFHR
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Fig. 11 Significant values of riser dis-
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Fig. 13  Significant values of bending moment variation in free-standing mode
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Table 6 Irregular wave calibration results

I Environment ” Target l Measured I
Drilling limit  (Hy/3) 4.88m 5.0m
Non-drilling (Hyy3) 6.52m 6.3m
Max Env. (Hy/3) 15.12m 15.1m

Drilling limit (Tp) 9.94sec 9.9sec
Non-drilling (Tp) 10.93sec 10.7sec
Max Env. (Tp) 15.70sec 15.3sec
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