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Development of Marine Hoses

Types of Risers

o Flexible Risers;

s Rigid Risers;

o Hybrid Risers;

s Composite Risers
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Transport of fluid
from oil field to
refinery / storage

» Riser Classification:
Q Drilling Risers;

I:I Production Risers. :
Risers, Hoses,

« Offshore Hose Classification: VIR

a Floating Hoses; \-)
| Submarine Hoses. Risers Application



Literature Review on Research

{ Oil and Gas Industry J

\\ Onshore

Offshore

Mooring lines Risers & Hoses _

Platforms Pipelines, etc.

Hybrid Risers

Floating Hoses
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Industry Application: CALM Buoy-Chinese Lantern




Scientometic Review on Marine Hoses
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Chapter One: Intfroduction

Chapter Two: Review on the mechanics and hydrodynamics of Marine Hoses for CALM buoys

Chapter Three: Experimental Study on Motion Characterization of CALM buoy hose system

Chapter Four: Finite Element Modelling (FEM) on Bonded Marine Hose

Chapter Five: Numerical simulation on motion characterization from hydrodynamic loading on a CALM buoy and its

marine hoses

Chapter Six: Strength of submarine hoses in Chinese-lantern config from wave loads on CALM buoy

Chapter Seven: Dynamic behaviour of submarine hoses on CALM buoy in Lazy-S config under water waves

Chapter Eight: Conclusions and Recommendations
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Some Recommended Tests

Direction of
Applied Force
400mm

Y

9 =%

(a) Flange bolted with end cap
w.m“* 5 e oy ';,-ﬁ’
' 4
.lhl / / ’/ 4
SIS ITSSISILS SIS IS SIS S SIS SIS SIS SIS SIS
/Pressure Gauge
vwga Check vam vm w."f Pu
'l‘.’ ‘ ' }: /
7 soomnt. ¥ 4
Burst Load HoseLength >
Depiction of crush load test on hose
ight 0.5m 0%
Straight and empty mi0.5m ’ )
OSe AXis Or
() ", f— h‘r\ﬁ T contreline
Test Marks .
H, offset .
Test  AtMBR J
Plate
d C, Chord of
1 o~ Body of Marine Hose OB
I “ ‘.‘»:—.,.\.'
R 183m ‘I’o“ﬂen , bend radius 7 (
Device M Mleum Bend Radius Applied torque on hose \

Bending Stiffness Test Applied tensil

force Direction

Depiction of torsion and tensile tests



(images taken using Underwater
cameraq, from different views) _—_——

« https://doi.org/10.3390/jmse 10020204




Airborne end-fitting
design

Traplock end-fitting
design

Magma end-fitting
design

Swagged End-fitting

Heidrun End-fitting

Metallic liner end-
fitting

Hose-Riser End-fitting Designs

design Determination of Interface Load / Stresses
‘ =

.—
B—
m——

Airborne, (2016)

Hatton et al., (2013)

Magma, (2016)

Hatton et al., (2013)

Salama et al. (2005)

Hatton et al., (2013)

Crude oil and LNG loading /

offloading operations utilizes flexible
medium (steel and composite pipes)
which are most often reeled on drums
during installation and after use,
depending on what type of riser.

Recently, oil well operator are
beginning to experience failures with
their reeled risers from loads which are
generated from the reel; crush loads,
delamination from steel and rubber
interface.

This is generating a huge cost on
offshore offloading as the risers are
constantly been changed. This
project is aimed at understanding the
stress distribution on offshore reeling
risers during service.



Hoses & Riser Configurations
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Deflection
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The section should layers:

---The Lining
---The Main Plies

—--The Embed Wire doi: 10.3390/jcs6030079

---The Cover

—The End Fitting. doi: 10.3390/jmse10020151
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Results of Local Design

ANSYS
L
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\\ doi: 10.3390/ics6030079 doi: 10.3390/jmse10020151
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(a) Waves, Wind & fully developed sea (fds)
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Nonlinear Seabed Model

-ve reacton Nomal seabed . Y,
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RSt Shear Sfrength Gradien S, 1.5

\ resistance, P_ kPCI/m
\“/ afurated Soil Density (fe/m3) ol 1.5

(1) Initial
penetration

Ultmate suction "
resistance, P

(7)) Repenetration
foliowing lift-off

Power Law Paramefer a 6.0

o o R
(4) Suction ' > .
Ll decays it upin \ ower Law Parameter o 0.25
continues
! \ oil Buoyancy Factor i, 1.5
!
(5) Suction (6) Further !
releases with | repenetration i Normalized Maximum KmOx 200.0
sopeneEtion <. : Stiffness (KNm-'m?
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Soil model characteristics showing different modes (Randolph, 2009)
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Effect of RAOs for different environmental cases
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Hydrodynamic Panel & 6DoF of a floating buoy

N

Morison Element for CALM Buoy




Sensitivity Study of Buoy Skirts

90° flow angle 120° flow angle

60° flow angle

30° flow angle
1500 flow angle

Wave Angles
& Flow Angles

0° flow angle 180° flow angle

' i g
7
L—» 5
0.00 20.00 40.00 (m)
&
10.00 30.00 A
n /
5 ® ® ' | Table showing CALM buoy skirt diameters considered
CALM buoy | Skirt Diameter, D,
Skirt Cases (m}
Skirt1 13.90
Skirt 2 12.50
Skirt 3 11.590
Buoy Diameter, Dy, | Diameter Ratio,
(m} D=D./D,
{_‘ 10.0 1.39
e e P P B —% 'é~ 10.0 1.29
- - - - 10.0 1.19

CALM buoy of skirt diameter (a) Ds,=13.90m (b) Ds,=12.90m and (c) Ds,=11.90m
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Lazy-wave Configuration & Local Coordinate System for Buoy on

flat seabed with Mooring Lines in (a) buoy top view (b) buoy plan
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Current and Wind
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Surface and Seabed Current profiles
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Typical system with floats attached to submarine hoses
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Effect of RAOs on curvature & Eff. Tension

——0F 307 60— x O0° (7 —e 307 K607 X OO Y Ty 3 ke ok 30 o T e e
— & = 120° ——4—-150° --m-- 180° — = 1207 — e 150° ceeomee 180° T 1207 mmem 130 w150 — & —120° —-&--150° ----m--- 180°
0.8 q 2 08 - ) 130
- a g
06 < 06 € 10 a
g g k: [z 100
E 4 4 é 04 2 _4;8:
? o E 0 § 30
E 02 4 é 0.2 = Sl
0 . 0 : : k i
0 10 20 30 0 10 20 30 IU 0 1
Arc Length /m 3 30
Arc Length /m Arc Length /m Arc Length /' m
{2} Curvature for Hoszel with hose hydrodynamic load (b} Curvature for Hosel without hose hydrodynamic load ) ) ) ) ) . . i
[2) Effective Tension for Hosel with hose hydrodynamic load (b) Effective Tension for Hosel without hose hydrodynamic
=3 ano o o o o o z load
_|_0q — 32 i *— a0 i ®- 90 —+—0 . — - 30 . *—al . X BF —_—— — 3 *— 60° w- 90° —t+—0"  —e - 307 H— B0° ¥ 90°
g =120° --#--150° ----m--- 180 — & —120° ——&~-150° ----m--- 180 — & —120°F ——¢—- 150° ---m--- 180 — d —120°F ——4—- 1507 ---m--- 1807
g A =
-] ]
£08 E 06 - g g
© g 100 5100 m...
5 8 < R e Y
04 E 04 = g . 2
O A el & 0 Ly X
- = - =k
w02 o 02 1 [::: fl-:'l: "i-._i-"’
i i g 0 : 2 0 . . -
0 o 0 - 30 0 10 20 30
_ 0 19 20 30 ArcLength/m ArcLength/ m
Arc Length/m Arc Length / m
[c) Effective Tension for Hose2 with hose hydrodynamic load (d) Effective Tension for Hose2 without hose hydrodynamic
{c} Curvature for Hoze with hose hydrodynamic load {d} Curvature for Hosel without hose hydrodynamic load load

https://doi.org/10.1016/j.oceaneng.2018.11.010.




Effect of hose bending moment & DAF
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