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Study on the Tension Mooring of the Floating Ocean Structure (5th Report)
——TLP sea test

by Kimiaki Kudo, Member Yukihisa Washio
Makio Honda Nobuyasu Ikoma, Member
Hitoshi Arakawa, Member

Summary

Japan Marine Science and Technology Center carried out successfully the TLP sea test
in 1986. The installation site is 41m deep and 2.6 km NNW offshore of Yura harbor.
In the test the performance of the tension mooring system was evaluated in the real ocean
environments. This paper discusses the experiences on the TLP sea test.

The TLP consists of a platform, tension legs, a sinker and a monitoring system. The
platform is a semisubmersible with 12 column-footings and the principal dimensions of
the platform are length overall 34 m, breadth overall 24 m, height 13.5m, draft 5.5m
and displacement 527 ton.

The platform is tautly moored by the 4 tension legs which are at sea bottom connected
to the sinker weighing 536 ton in water. Each tension leg is a chain filled and covered
with rubber applied to absorb the shock loads and prevent the mooring line from local
abrasion. The anchor connector is made robust and monitored by using underwater TV
camera at any time. The total initial tension is 125 ton which is equal to 24% of the
platform displacement. The maximum wave height experienced during the test period is
7.3m which is just under the critical condition not to hit the bottom face of the upper
structure.

This research and development was performed through the Special Coordination Fund
for Promoting R & D of the Science and Technology Agency of the Japanese Government,
as a part of the Research on the Utilization of Marine Space by Coastal and Offshore
Structure.
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Fig.1 Outline of TLP installation site
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Draft 55m

Fig.2 General view of the TLP
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Fig.4 The load-elongation characteristics
of the Rubber-Chain
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measuring tension. R=0. 28125P
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Fig.7 The sinker consists of steel frame (84.2
ton) and 16 concrete blocks (825.4ton).
Resulting weight is 536ton in water
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TEARBEDI VT —2%BH LR TEich ot ¥
T E R TR e, BRSBTS RED =7 A
b CEEREST 2D i, FEldic e v
G- ¥ =K LT LEY, EHEch-EET
AHF -2 IIBLREhoTo, ZORBE LT, 5
EEYHLITAILDCLYyF -4 YR LicZ &
(¢$2.3mm, F7evEO06mm), v#—9S Tk
520 ERE LicZ & (BEHE 10cm), =5 A0k
ERQ IR 7 Y ARFEFE LI EiIRL Y, wv#—-7
1YRIENB E=2 T A ELBML, T7rva—-F 4 v
MR, IHWWOHLEIERLUTHER LS © & Bbh
%o

Fig. 11 1z, MBS oEenlt 10 A 15~16 BO
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A
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=} 8t ---0--- Hmax
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< 40 \‘ ’/.0 . I e ’o‘ —— Hus
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LalP%s) Water Level
N — L WL —-&/—
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~20cm Fig.12 Daily alterations of maximum and
- ! . .
12 0 12 0 significant wave heights measured by
10/15 10/16

Fig. 11 Variations of the mean tension correspond
well with the tidal waterlevel change

Table 1. Initial tensions of
tension legs

Location | Initial Tension ( ton )
® 23.62
® 39.82
© 23.81
®) 37.32
Total 124.57

FEREFR L O R OFHEOHR 27~ T, FEIKEL
HAT s ENTELHNESOEHEYEL L THE
h, BRGBEEOEEREIOEEIEW I X 5 KEEH
CHIELTWBZ ERDh 5, ok, #BERTLEOCH
WEEH B L i, RETERCERELEEL TV
D, CORL Y EIWEES EE Y BT Table 10
LS wHEE Lico

AFHER TOEEENOBZEL (10 B 15~24 A) %
Fig.12, 13 wiRd, 1 H3[E (18, 9, 17 )
% 18 HEER LicF— b ¥r 7 v AFHAE Lic
HRTH D, Fig. 12 BHEKFEES JOFHEFEETH %o
FEFREERCS UL, 9515 11 BEesnit T
12 » AMEE7 — 2 2 B8 Lich,  oMEEREEN
dm BE Lic - 7B 10 B 17~18 H, 10 A 22~
23 B 20T THD, WThd BAE O EKIENSK
FgteEds bbb, RBOKERBICL D - -k
WThb, BREBEELLS 7.3m HEMI T
5o Fig 13 & Fig 12 G5 2 EEHEN O FHRET
Hho EMINTEIIER (A, B) TRAREL, 1
(JFI C) TP E L s T b, {IMUOEEEHET
DAL DDA AB T EKERBTIRA IR T
WAHD, FRRFCERREZECOLEHEI P LL D b

A - TN TeBIEED D Do FhiE REEA OB LR A

the Waverider (10/15-10/24, 1986)
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Fig. 13 Daily alterations of significant tensions

4G BAR2EIMY T THDY, BRETEREC
BEE L D LEDSTHEN, WEILOBHRTCOENY
MELTBEHERE - T ted b LR oy

10 A 17 B ERBRICEGESE&ELIE > T b
D, ATy TWEREE LTI T, AA 17 s
b 120 B o BEEN © % Fig 14 iwmrRd,
Table 2 1z, AHER IOEHENCETIEr 72 R
DEKE, BHREY B L TR, ZOEREKCES
Wi, BAESRIFERESD 1.5~1.8 f§Ligh o &
DI o TWBDD, SOFTh 1.73 LT Bo
Tt LERANOEE TR L h/N& L, BAETFHRE
D15 FEEREC LOELEEbRS,
FERBUHMT - T BT - AR b D
FFT f#hriER 4 Fig 15,16 wiRd, = OiE&i 0.125
Hz B CETEOERBEHAIDNILS NS HEEXF L
TEY, Thi)ASEREG EEEEN ORI
KELIeB DT, ASEARIZ A —7EL 9.06
Bt Lt EBhoe—- 7B LEL LT b,
AR A OEE DWE LIcBERE (Hpo B LK
Foo) 3Xm 7 v AFHHABITHLBEONLFEEL D 1
EHEERKELL>T b THIREEDARZ FApE
RAVFEEZELTRY, BPR Tl o Lick
> T 510, BEROFEHREEDOERT AR b iz AS
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Oct. 1717 x10?
Wave ~[Oetri7 Fmo (ton)] T (sec)
o LA A AN N NAN any 2002 | 6.0
&/vvvvvvvvvvv i N
l 1 —
20 20 8 %0 (s60)
30ton
oA ~ A AWA A/\/\AAAA
\]\,’\/\/V’\/\/\f’\/\/\/\/v\]\ |
0 0.4 0.5
30ton [\ /\ (Hz)
o ~m AN [/\ N /\ AW YA Fig.16 (a) Observed tension spectra of
VVVVVV\/W\/V MV tension legs A,C
30ton © x3103
v ;; - ———-©O] 2837 [ 980
30ton =
2
0 /\ A ON I\ /\ A/\ /\ h A
ATATAMA AL AR AVAYAACE:
1 -
Fig.14 Time histories of incident wave and 4
tensions measured at 17 : 00, 17th Oct.
(data No. Oct. 1717) 5 |
Table 2 List of significant and maximum 0 : ) o3 OA(Hz) o5

values in data No. Oct. 1717 Fig.16 (b) Observed tension spectra of

Wave H1/(3 ) 5 T1(153ec) Hm(?;() i Tmaszc) tension legs B, D
4.27 | 7.88 | 7.37 | 7.77 13, ARLCHIR Licdh o s T — BB s h T
. i max | Tmax Vho
Tensijon F1£:30n)l T1(/ssec) F (amn)ll T 2
® | 26.3 | 812 | 38.5 | 8.03 6 & =
305 | 846 | 44.7 | 9.99
© | 185 | 745 | 235 | 7.74 RS OREREHRIE LS, BINRREE
©® | 249 | 700 | 358 | 6.16 LLTHEEIR T2 b0 Thb, WERNEREM v &
OctA7i7 — EREREEROERLY B LTHERMAE LTV 5
> s N — £ == R
ASO Oct. 1717 Hmo{m )| Te(sec) %\-513@55?) , XOR—BIEL LVC%@;?P %Hé%
3 448 | 9.06 MR EER L. EERERLRLCET T, B
% BEGE v AT A DRI R X OKIMERE X ARHEET -
4ot . TEEDR, ThbORBROWTIIIRE TTHENLT

& 1oDTC, ARV TCHRERTERHEROER <=
T 5EM, HBVRFEEOWTRN,

20 BEGUERIUTHE LR 0, BERCETTE, B
ERE Y AT A0REN, REHEY AT & OFERH
L, BB 61 4F 11 B BRRELMERL, F1I

i i) 1 1

0 04 0.2 0.3 0.4 0.5 HERYEFICTET ILDH T ENTER,
(He) %1 ORI, EHERERYERTE S L ST
Fig. 15 Observed wave spectrum. Significant 3o LEGAEELBELLD, SORBEEHER L

value is estimated by 4v/m0 OTEEERE LS, Linb 7 — 25> A 5 4 Ol

HERABREOERIETS D, HICB TIRASY & AED PR TS Lico €, F— 2 ik o®ET ks
i — 7{ERE LTWHD, (U TIRIAEIER & e aE IO vH—HOBENTRTAICEE > TTeo BB
MERLTWB, IeBEHERDNTHT A0 L 5 IeiEH 62 EECHEITIMORERIEERLERT HHETH
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