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W EEEIHFTFESLFPSO FRHEAFPSOMA AR ETLENL , ARAGIERFHXLHFF &AL
R, KB Ty o A 00 AR ah b TR ORGROR BT RS E R T e P IR A iR S vk B AT B AF R A S A R AR 8 £ A0 ik
B EHFSE YL FPSO SEBES v B, 33 A A4 09 A8 342 oA B Az M 2 3L H-F & = FPSO ] ¢ B 52 5 Fo 35 45 5 09 m ik B
HEAT G T AT, VA B TR VA A AR AR AT AL AR ik R AL AR AP 45 T R 09 L&t

KR AR LHFF & ,FPSO; b ;5 3hh B

hE 4 %S .U674.38 X ERARAER A M E 45 :2097-0358(2021)4-0076-06

0 38

IO 5 B A S ORI A SR AR - 51, O S5 15 45 1 U2 P i T 3 L (Floating
Production Storage and Offloading, ffiFX“FPSO”) YHEIA T 21T, K EIE G FPSO MEIHESIf G H A X T
TRBE FPSO LR FS G Sl HAT H 25 P [ A B 3 PO S Sl i i 2 PR i & 8
OIS T AN BRSSP AT I e A R AR ST T 5 0 A 1 AN R DL 2R P RETH R ST RE AL fE
180 T AT SRR A 2 A 00 LB SRR 5 5 FPSO A S AERR Hh B iR I AN AHTE] , Dt
V-5 Z Bl AR IZ 8l TR 0 B A S VA R AR XSz 3l , 5 AR R5UR s N 5L 22 4
FAFABINORER , DX 5 EREIAERRY I SE A e B, ARG 2k H i O 4 1, B0 T 5id
ALY SRR 5 5 FPSO BSETH RTATTSE, Ze M Jesh e il B BRI R L B SR F 5 5 FPSO SRiHIE
Sl RS O , LR € SETE AR AR XS GRS , 196 S AL A 4 ZOR YRR 2514
1 IRE&EG

FUBRIEE SRR DO R FHAE R VY PRI o -l ] - KU S TRt A 5 SEir g sh i o ALK PG il e - o 40— XL
REDTRICTANZE 1 Fr7n , i AR AT Sk i A 3

XFT JONSWAP 3% , 76 C R Sz H ARSI 7, MiAe R 1 y RAEELL T, il URYE DNV-
RP-C205 T HAF2IAH N L - y -

T
y=5 for L <
\% HS
v =exp[5.75 -1 15L] for 3 6<L <5 (1)
. . i . m
=1 for
Y IR

WGH R BB, T NPD XU 26k, 2755 B0 10 m AR WG 25 R A it A8 KGR 3L ] 1 T80, A 73 Ae A Tl il
e FIVR ) A T 3 SR 7, B0 TR ) A 1D D 300, A SCIBEs 23 I M 5 it AY B BRI 4.0 m 1 6 SR
(L BRPE T 6.0 m, [R1INF S 70 B e 175 35 s O AR ZR AR DG BE , it — 2P BB 0 Sm BEATIFER. . KU AR 1

W #5 B 85 :2021-09-06
E@Iﬁa Tl AE BALE K8 SR B & L3 (MC-201620-H01-01)

&8 SUKB (1977—) I ARG N HE HPOiss 55 TAR A PR A1t 1 S T REIRIT A 0 TR .
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SRR B A AR e 5 el [ S0 AR U BER AT g B S B I AR S B A3 31 . AR
Y =L B PREE S BN SR 2 s o
®1 AXEB.RRBAHMKEXR

A S R m B5 2 /s IS )/ SR (ms™)
0.00 0.00 0.00 0.00
1.28 4.14 5.30 2.50
1.78 4.89 6.26 5.00
2.44 5.72 7.32 7.50
321 6.57 8.41 10.00
4.09 741 9.49 12.50
5.07 8.25 10.56 15.00
6.12 9.07 11.61 17.50
7.26 9.87 12.64 20.00
8.47 10.67 13.65 22.50
9.75 11.44 14.65 25.00

11.09 12.21 15.62 27.50
12.50 12.96 16.58 30.00
13.97 13.7 17.53 32.50
15.49 14.42 18.46 35.00

x2 HEHEIRE

W25 L 1 00 2 1L 3
P m 4.00 5.00 6.00
Tk Ug JE 1A /s 9.18 10.56 11.49
EIEEF y 1.60 1.38 1.43
A3/ (m#s™) 12.50 15.00 17.20
LA/ (m*s™) 0.70 0.80 1.00

2 FHRERBAZRKIT

LRS- 65 FPSO HYSETA T 8T 275 I 2 10 S A B BT Mh TARRE 1 (FPSO /R MRS (&
775 IIREFPRAEZ A INER , AFRFEIR FPSO AR KR E M 1 000 m,
2.1 JEHEREEIRAES R IR

% T2 FPSO AALE A S5 5 A1 5 LA LS e b B L B AV BE , SR A S R-F 5 5EIH FPSO Hijdi
W75 SCRPF G REMAE LA T FPSO FfRE 2 FARAL  F545 G00 T FPSO A%, BB SR 5 Fh Al
15 m, A5 ROAE SREAR R] AT AL A R

JEHE AL SRR -5 5 FPSO SRS RIS BN 1 iR, FPSO SRH 16 2k BRI, SE0LA L
PRATE TREAREARAL . LHE RSP 5 R TR BE R 28 R 10 IRATRZi4E.

. q . e D —
3 " _\ “
j .

(a) IR IR (b) MU &

‘ , 1 ERIHFEE FPSO BHRSRUKER )
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S WA FE AR AL 78 SRR B BeHE 5 5 FPSO #4455 1150 B — AR TG J i ) BIAR SvE B o . g hor P
NIEEA 1 N/m, WIEERIN X PRPEARARXHZ Ssgma v] LA ZBE AT 284801 aa 1 0 0 m, MIB54E 52 1196 F 32
FRP B8 5 FPSO 453 5 a) Y 5
2.2 FRIAGiM RS

FPSO Zi145 4 =Bt R3S JoRY 4 HE , Hoh R85 30 m, P45 600 m, T4 K 50~90 m, 4528 1i5k 11 4
10% M Wr 2 for , TRAGH BEAR Y sk oy nT 3%, Juilg B SR S R i g i — B4k JIS48h 1. 000 m 19 RS
HEEE, T4 300 m BYERERLE, 4Gk 230 m 247 HANSE , RIH-FA2 0 1 800 m, TiisK /128 736 kN, THEE K J&
HRPETIK S . AL RS- RINZA S EUNER 3 s,

£3 PO SBHEHTARALBEY

E FPSO R &
i Hg g 4 Hg g
ey R3S Studless R3S Studless R3S Studless RS Polyester Wire
K ¥ /m 30 600 50~90 1 000 300 230
HMAE/mm 157 157 157 76 160 90
+H/(kg*m™) 493 493 493 112.15 38.52 24.7
W/ (kg*m™) 428.9 428.9 428.9 107.5 32 4.1
TR i /KN 19 297 19 297 19 297 7 009 6 622 7 848

2.3 SdiflAkbR

FPSO 34 16 -4 AL, AARIE R T FPSO e RhAl . oAl i A0 10 52 i Ak, AR EMAE N o 1E
6], IZEfECh y e ), SB0FLAL EOC T rh R Ze AR . JLiE B SR G 34 10 DN REEAL, ARARIEUR AL
TS R ] T A A R IS A AR AR o 118, DLZERZR y BhIE ), S fLAL ok
TGl R FHALARPR AN 4 PR

x4 SHILLR

BE FPSO S4ifLAAR At B R T & S 4L AR bR
x/m y/m z/m x/m y/m 2/m
1 16.2 275 6.2 -30.75 36.77 16.6
2 19.8 275 6.2 2425 36.77 16.6
3 234 275 6.2 252 36.77 16.6
4 27.0 275 6.2 28.45 37.1 13.63
5 240.3 275 6.2 31.7 36.77 16.6
6 2439 275 6.2 -30.75 -36.77 16.6
7 2475 275 6.2 2425 -36.77 16.6
8 251.1 275 6.2 25.2 -36.77 16.6
9 16.2 275 6.2 28.45 -37.1 13.63
10 19.8 275 6.2 31.7 -36.77 16.6
11 234 275 6.2 - - -
12 27.0 275 6.2 - - -
13 240.3 -275 6.2 - - -
14 2439 275 6.2 - - -
15 2475 275 6.2 - - -
16 251.1 275 6.2 - - -

(C)1994-2022 China Academic Journal Electronic Publishing House. AIl rights reserved.  http://www.cnki.net
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Ho

3 BELIHFELIAEME R IBNIEENMWE S

WG RIS 5125, % Fe AL S 4575 5 FPSO W/KEh JARAVEH , /b ik =Rl il F %45
T-55 FPSO FEIAR 92 Sl 17 , F a5 S A 1 i 4 B LA R8s 1 it ) TSR BE 7K TR 3 h, 25
KM05 s,
3.1 WEERARX S

U HF R SEVAREAE A B 35.95 m, FRVFH4E K J+7.5 m, NIFZR 0 3 61 5 A5 Ao 40 19 K RS BB 28.45~
43.45 m, WIS RBRTESCHERE G R ENE S FIE FPSO b B35-2 5 8] i O Ry B2 i 88, BV A 753 Fobh i
HAEFEIIRAS T AL RS

(DWERAS . 3 FROLT FPSO RSN R ) T A2 A0 A AR X A% fie /ML L B KA P fE G T
25 iR LIRS ST 38 FPSO SEIARE WA 1R %R B AR X B fae/IMEL AR A (B HH B TR 1) £
180 , e/ MHERF A 3 R R AHRAES 23 514 30.95 m F1 41.96 m, ASHE H I HE ) 3 3357 45 SETA A FRi4 Y
TAETERE ., WL 2 T RZAE AR X AL fe/ MBS BRAE TR 1) £ 180K, SR A H BAER 7] £ 30K, S/ VX 37
FE R RAARHOI AL 3 314 29.62 m Al 42.82 m, AR H AU AL R F & SEILES LV TAETSH . ol 3 T
PR PR RE XA 8 d5 /DML H BRI 1) 71 180° T, Jpe FAFL H BAE TR 1) #3 120°85F , S5/ INFH XS4 % AR g KA X7
435K 29.41 m 1 48.09 m, Fe K AE M H JLHE AL S RE - S AL AL Feir i) TAEIE

F5 HHRATRAENCBRERITER

AR A /m
IRIA] £/ o 1 TR 2 L 3

BOME S BKME CFE RAME BORME CPIE BeME BORE PHIE

0 34.02 37.24 35.52 33.12 38.37 3531 32.48 37.39 34.93
30 33.67 41.05 36.21 32.80 42.82 36.19 32.99 41.95 36.18
60 35.07 40.14 36.94 34.76 40.22 37.20 34.24 43.44 37.84
90 36.55 38.86 37.36 36.75 41.09 38.12 37.23 45.10 39.39
120 34.72 40.19 37.35 35.53 42.69 38.35 35.16 48.09 39.67
150 33.52 40.54 36.88 33.03 41.19 37.44 32.74 42.56 38.12
180 30.95 41.96 36.66 29.62 41.67 37.10 29.41 42.33 37.56
210 33.06 40.12 36.58 32.94 40.62 37.07 32.21 42.04 37.59
240 34.97 39.63 37.10 35.15 42.44 37.96 34.63 46.81 39.00
270 36.43 38.65 37.23 36.58 40.77 37.97 37.07 44.92 39.18
300 34.79 39.39 36.80 34.61 39.98 37.11 34.18 43.27 37.86
330 33.76 39.58 35.99 32.97 41.09 35.92 33.08 40.45 35.94

(2) RS . 3 FhEEOL T FPSO JEBCIRZSAN IR 1) #F ALAS BRI L8 fie/IMEL R R AL S (L GE TN
% 6 . JUHERUCRR 6 SR FPSO SRR WAL 1 T AR AR AL fe/IME Y AR TR 1 A 180°1H , it
RAEH BUAETR ) A 30°IF, e/ MRS ALAS R RARXS G245 235000 29.07 m Al 41.41 m, A H AL TR SR
BEEIAAAR FCVFI ARG . TR00 2 1 AR RO AI R LR fie/IMELHE BRAETR 1 £ 180°H , B AL HH BRAE R 1] £
30°M , fie/INHX ALFE F IR KARR AL RS 730 27.65 m T 44.04 m, 245 H AU R S HEF- S S REES FLVFRY T
VETGHEL ., V00 3 M B AR A% foe/IMELER BRAETRL 1) ) 180°IN , S5 ACH HY IRAEVR 9] 1 12001, fe/ MR FE Al
KR AEAL 735010 29.29 m A1 43.61 m, SRR H LR L S R5-F- 5 S TR AL A e VR A
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F6 EBRETEBEHENUBRERITER
AHX o /m
IR IA) /0 L 1 L 2 M 3
wME S BRKRME P BeME BOKE P BeME BOKE THE

0 34.19 36.51 35.28 33.23 37.26 35.18 32.67 37.67 35.02

30 33.69 41.41 36.27 32.97 44.04 36.44 32.23 432 36.59

60 34.33 38.52 35.99 33.47 38.4 36.02 33.12 39.69 36.08

90 35.43 37.45 35.82 35.35 37.37 35.94 35.36 38.7 36.1
120 33.41 37.71 35.51 33.44 40.42 35.82 33.13 43.61 36.16
150 31.55 38.58 35.05 30.63 38.96 35.14 30.27 41.89 35.24
180 29.07 40.26 35.08 27.65 40.44 35.22 29.29 42.57 35.33
210 31.27 38.49 35.02 30.65 38.91 35.14 29.83 42.54 35.26
240 33.82 37.53 35.57 33.56 39.84 35.86 32.88 42.41 36.17
270 35.4 37.35 35.79 35.37 37.33 35.89 35.4 38.63 36.04
300 34.07 37.83 35.85 33.08 37.97 35.85 32.64 39.46 35.89
330 33.61 39.67 35.96 33.19 41.87 36.04 32.6 41.57 36.1

3.2 JUIERISCHET S AL [ a5 R
FPSO Tl ARSI BRIRAS I, 3 FEESCAS [RITR 1] 71 AU HE Y SRR 5 UL 9 [ 2 5 O J3E d5e K

HETHNFR 7 Fin . ATARROL 1 B TE SER5F- 5 00 A 61 22 pi A Jin S B2 7E FPSO WS AR 30RES T 1 i
KAE A3 74 0.530 m/s? F1 0.512 m/s?, 435t ERAEIR ) ) 180°F1 270K 5 M 108 2 ALARAE SCRFF- 65 00 Ay [ 7 251
AE AR FEAE FPSO Tl 28RS A R 28RS R s RAE 530 0.739 m/s? F1 0.796 m/s?, 33 i RAEIR W) 1 180°
I HEEOL 3 AERRTE SCHRTE 6 0 Y [ 2 540 3 B 7E FPSO 3 2R 28 1R 2R T i R A4 318 0.739 m/s?
F10.796 m/s?, 4 HBLAEIR [ A 180°HT .

x7 EHEEREEMEESRKE (BN m*s™)
- 2| L 2 I 3
WEHARS RERES RS EERE RS RS

0 0.308 0.205 0.259 0.205 0.368 0.362
30 0.384 0.369 0.337 0.361 0.454 0.520
60 0.418 0.399 0.374 0.385 0.441 0.516
90 0.503 0.503 0.558 0.565 0.668 0.527
120 0.421 0.415 0.392 0.396 0.601 0.609
150 0.410 0.407 0.396 0.395 0.571 0.671
180 0.530 0.473 0.472 0.473 0.739 0.796
210 0.426 0.424 0.423 0.431 0.632 0.738
240 0.466 0.458 0.416 0.422 0.681 0.709
270 0.519 0.512 0.568 0.555 0.700 0.524
300 0.377 0.379 0.358 0.348 0.443 0.458
330 0.316 0.324 0.299 0.323 0.396 0.431

3.3 MEERFERE SN A (FPSO )

3PS FPSO RS AR ZRASET R RIR 1A F FPSO A% A 1) [ 52 A5 A BV B e AL SE 140
VL 1 RZARTE FPSO Y #5422 a5 A 4 0S8 FE E FPSO {85 30bR A8 AR 280IRAS T B8 KB 430
0.544 m/s* F1 0.934 m/s?, 73l tH BUAETR 0] 1 240°F1 120°8F . AL 2 BEARAE FPSO I (448 422 s A 1) sk B 7
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FPSO i 2R 25 AR RS T BSR4 510 0.819 m/s? 1 0.959 m/s?, 27 - PRALETR 7 £ 120005 . Vi 3 J% A6
TE FPSO A4 42 w5 Ak B AN 3 7 FPSO 355 28R S R R S R By KAE 20 18 1.218 m/s® Fll 1.977 w/s?,
) BRAETR [|] £f 240°F1 120007 .

=8 WHEESEHMEERAE (7 m*s2)
. T 1 L 2 T 3

WEARE RS WERE ERERE WERE RERE
0 0.169 0.213 0.243 0.330 0.398 0.473
30 0.236 0.263 0.376 0.456 0.490 0.651
60 0.471 0.703 0.809 0.877 1.088 1.625
90 0.527 0.829 0.703 0.931 0.917 1.378
120 0.538 0.934 0.819 0.959 1.206 1.977
150 0.280 0.419 0.521 0.604 0.737 1.108
180 0.342 0.530 0.457 0.639 0.690 0.979
210 0.284 0.424 0.520 0.601 0.735 1.095
240 0.544 0.926 0.816 0.955 1218 1.948
270 0.519 0.825 0.688 0.905 0.910 1.331
300 0.472 0.697 0.803 0.857 1.098 1.612
330 0.243 0.270 0.376 0.461 0.491 0.655

4 HBRIE

WFFE R I, FERRAE SRR 5 0 14 [8 2 A N8R 32 FPSO WZ ACHRAS FEM AN, THAZAETE FPSO M i) 4545
SALRTIIE EE 5 FPSO AIRZZKCIRZS AR ICTEALI, FPSO Ab il AR IS LA 15 1 s Ak ) i i 22 B (R L FP-—
SO AT HHARZS I RAFZ . eAh, JCzh 1 % (24 B 2 10 A LT B SR 55 5290 FPSO I, JGig Ak T 2k
AR R BCARAS  TEHE DL 1A 2 25 PF T BB AR X2 A% KA HE R SR VRN Y B, TR0 3 284 T
FEREAH XS L RS ) SEVR A AR

Sk

[ETHEBREEDARFARESX LHT S T0EEE ST 585 F BALHE,2020(1):45-49.

21w % LT 6 5 FPSO $EihEsh MK 30 A A Bt 2 [ 1] A5 Ahdr 4L TA2)07,2021(4):44-53.

[3]%)94, 4= 3%, 20,5 T & e 0 K B4R S e o A7) KaE L T K 5 52 4%,2019(5):501-508.

[415k & B LE B kb AR B B X ST & SEhid o R AT 1) ]l ATiE 3Rk K 5 1 52 4R ,2020(2):52-59.

\

(RfEHE: K 7))

(F4:% 86 )
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(514 R, B A b B BRI A 52 38 A AR 378 e A b AR R[] 48 840 F A R,2018(12):65-70.
[617kiE &£ .54 E F 00 5 B IR & 7 L I3 XA 37 04 3B BURAT 2 [J]. 48 € F134.,2019(22):245-247.

(RfE%RIE SERE)

Research on Problems and Countermeasures of Innovation and
Entrepreneurship Education in Higher Vocational Colleges Under

the Background of Deep Integration of Production and Education
JIANG Jun, ZHANG Hai-sen
(School of Transport Management, Nanjing Vocational Institute of Transport Technology, Nanjing 211188, China)

Abstract: The core of integration of production and education is to realize the cultivation of talents for inno—
vation and entrepreneurship. Through the integration of production and education, the needs of the industry and
the cultivation of talents can be effectively connected, so as to form the integrated development and symbiosis of
education and industry. By analyzing the dynamic mechanism of innovation and entrepreneurship education shar—
ing and cooperation and the main problems under the background of deep integration of production and education
in higher vocational colleges, corresponding countermeasures are discussed from five aspects: promoting the deep
integration of production and education to expand the path of integration of production and education; shaping a
teacher’s team for innovation and entrepreneurship practice by both induction and cultivation, and internal ex—
change; improving the innovation and entrepreneurship practice platform of deep integration of production and e—
ducation to promote the quality of project development; strengthening the deep integration of production and edu-—
cation and construction of collaborative innovation network to promote the transformation of innovation value; and
enhancing the protection of intellectual property rights in innovation and entrepreneurship to ensure the commer—
cial interests of integration of production and education.

Key words: deep integration of production and education; innovation and entrepreneurship; higher vocation—

al colleges

(L#5% 81 )

Response Analysis of North Sea Type Support Platform of
Non-Dynamic Positioning Auxiliary Mooring and

FPSO Berthing Motion
WU Cheng—en, QIU Shao—hua
(Marine Engineering and New Energy Research and Development Center,

Nantong COSCO Shipping Shipyard Engineering Co., Ltd., Nantong 226006, China)

Abstract: The North Sea type support platform and FPSO safe berthing is of great significance to the pro—
duction of FPSO. Taking the typical North Sea type semi—submersible support platform as the research object, on
the basis of the hydrodynamic analysis, the time domain berthing motion response analysis under the combined
action of wind, wave and current load is carried out. By studying the motion response of the North Sea—type sup—
port platform of non—dynamic positioning assistance mooring and the FPSO berthing motion response, the relative
displacement of berthing gangway and the acceleration of gangway at the support platform and the FPSO side of
the fixed point and lap joint are statistically analyzed, so as to determine the sea conditions under which the rel—-
ative displacement of berthing gangway meets the expansion and contraction requirements of the gangway.

Ke‘y words: North Sea type support platform; FPSO; berthing; motion response ‘
(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



