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Agenda

1. Description of most common types of operating gas carrier

2. Hull Statistics based on Class surveys of Oil Tankers and Gas Carriers 
- How does Gas Carriers perform compared to Oil Tankers?

3. Typical in-service findings

4. Trends in gas carrier shipping – Will it influence on in-service findings?
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Gas carrier types

LPG C-Type LPG A-Type

LNG B-Type LNG Membrane
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Independent Tank type C
Design vapour pressure: 3 – 18 bar

Minimum temperature: -163ºC

No secondary barrier

Re-liquefaction plant

Capacity: 8.000 - 22.000m3

Typical cargoes: LNG, Ethylene, Propane, 
Butane, Ammonia, Propylene Oxide
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Independent tank Type A
Design vapour pressure: 0,25 bar

Minimum temperature: -50°C

Full secondary barrier

Re-liquefaction plant

Capacity: 20.000 – 85.000m3

Typical cargoes: Propane, Butane, 
Ammonia
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Independent Tank type B - MOSS
Design vapour pressure: 0,25 bar

Minimum temperature: -163°C

Partial secondary barrier

Capacity: 29.000 – 145.000m3

Cargo: LNG



4

© Det Norske Veritas AS. All rights reserved.

Service Experience Gas Carriers - Hull Structures

28 October 2010

7

Membrane Type Cargo Tanks

Non-self-supporting thin membrane supported 
through insulation by adjacent hull structure

Thermal contraction compensated for by 
corrugations or by use of “Invar” steel

Design vapour pressure: 0,25 barg

Secondary barrier required

Capacity: 18.000 - 265.000m3

Cargo: LNG

28 October 2010

Service Experience Gas Carriers
Statistics



5

© Det Norske Veritas AS. All rights reserved.

Service Experience Gas Carriers - Hull Structures

28 October 2010

9

Basis for statistics
Findings from class surveys 2005-2010

No of ships:

A-tank: 111

C-tank: 98

B-tank: 17

Membrane: 37

Oil tankers: 961

LPG

LNG
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Frequency =
Number of findings x 1000

Number of compartments 

Hull findings in 
cargo area

Basis for statistics
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Basis for statistics
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Basis for statistics
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Reported hull findings 
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Reported Hull findings
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Categorization of findings

© Det Norske Veritas AS. All rights reserved.

Service Experience Gas Carriers - Hull Structures

28 October 2010

16

Findings per compartment type
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Findings per compartment type

28 October 2010

Typical in Service Findings, Gas Carriers
Gas Carriers with independent tanks
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Typical in-service findings
Based on 

Electronically logged and reported surveys 2005 - 2010

Manual review of survey reports from before 2005

Focus is on 

Re-occuring events

Findings other than typical tanker damages

28 October 2010

LPG Hull Findings, Tank type A
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Findings in Vessels of tank type A

Crack in side frame lower bracket to hopper tank top

Crack in deck plate at dome

Cracks in connection with anti-rolling device
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Crack in side frame web at connection to lower/upper 
bracket

Vertical side frame lower
bkt. commection

The dynamic loads => 
taken up by the side 
plates supported by the 
vertical side frames. Load 
is transferred to the upper 
and lower bkt’s => High 
shear and bending
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Crack in deck plate at dome

Possible consequences:
- Transverse crack – longitudinal strength issue

Areas of attention - both hatch coming 
bracket and deck opening in way of dome.
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Cracks in connection with anti rolling supports

Cracks found in connection with anti rolling supports. The cracks 
normally propagate from the bracket connected to the tank top 
or deck

Repair

Crack

Key Issues:
•Distance between 
stopper and bracket
•Gap Control
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Findings in Vessels with Tank Type C

Crack in side frame lower bracket to tank top

Corrosion inner bottom

Corrosion Lower part of shipside connection to inner bottom
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Crack in side frame lower bracket to tank top
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Corrosion inner bottom

Corrosion in hold 
space
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Corrosion Lower part of shipside connection to inner bottom

Corrosion in
Hold space

28 October 2010

LNG Hull Findings, Tank Type B
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Findings in LNG Carriers, tank type B

Deck connections in way of cargo tank covers

Corrosion in cross tank
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Deck Damages
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Consequence of damage

• Crack along deck loosen up tank cover connection

• Crack penetrate to deck – long strength issue
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Corrosion of cross tanks

Void Space
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Corrosion in lower stool tank
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Structural impact

Corrosion of diaphragm will give 
increased shear stress level and possible 
development of shear buckling or cracks
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Consequence of excessive corrosion

• Buckling strength reduced

• Reduced support for the cargo tank

28 October 2010

Trends in gas carrier shipping – Will it 
influence on in-service findings?
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LNG fleet development
LNG Tankers - Fleet development

Based upon number of vessels as of 2010.08.01
Growth in 2010 to date is 4,1% compared to an average of 15,8% over the past 3 years
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LPG fleet development
LPG Tankers - Fleet development

Based upon number of vessels as of 2010.08.01
Growth in 2010 to date is 1,1% compared to an average of 4% over the past 3 years

0

200

400

600

800

1000

1200

1400

19
67

19
68

19
69

19
70

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

N
um

be
r o

f v
es

se
ls

< 40k cu.m. > 40k cu.m.

Source: IHS Fairplay



21

© Det Norske Veritas AS. All rights reserved.

Service Experience Gas Carriers - Hull Structures

28 October 2010

41

The increase in size

1975: 125.000 m³

1995: 135.000 m³

2005: 145.000 m³

2007: 216.000 m³ Qflex

2008: 265.000 m³ Qmax

2010: Increased “standard” size => 170.000m3
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Present and future LNG trades

Established LNG trades
New LNG trades
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LNG shipping 2000 - 2010

Global LNG trade (2000-2010): 100 → 220 million tonnes

Number of LNG carriers (2000-2010): 120 → 340

Size of LNG carriers (2000-2010): 135.000 → 265.000 m3

New trading routes: Asia → Atlantic

© Det Norske Veritas AS. All rights reserved.

Service Experience Gas Carriers - Hull Structures

28 October 2010

44

Thank you for your attention!
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Safeguarding life, property 
and the environment

www.dnv.com


