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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD

1SO 24224:2022(E)

Ships and marine technology — Tanker cargo manifold
shore connection — Technical requirements

1 Scope

This document specifies the types, structure, dimensions and technical requirements of manifolds for

oil agrdchemicattankers:

[t apj

NOTH
oil or]
lubri

blies to the cargo and vapour piping systems for the transfer of cargoes of oil or chemi
This document can be also be applied to the design of bunker (ship fuel) transfersystem

ating oil transfer to ships from supply vessels or onshore facilities.

2 Normative references

The
cons
undg

ISO §
and 3

ISO 3
Bolts

ASM

Fort
ISO 4
— 1
— 1
3.1

following documents are referred to in the text in such adway that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

98-1, Mechanical properties of fasteners made of carxbon steel and alloy steel — Part 1:
tuds with specified property classes — Coarse thréad and fine pitch thread

506-1, Fasteners — Mechanical properties-af corrosion-resistant stainless steel fastene
screws and studs with specified grades and-property classes

E B16.5, Pipe Flanges and Flanged Fittings

Terms and definitions

he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminology databases for use in standardization at the following adq

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

ral tankers.

manifolds for

chemical tankers at terminals. ISO 23212 is generally applicable to flanged connéttions for bunker fuel and

heir content
applies. For
hts) applies.

Bolts, screws

rs — Part 1:

Iresses:

manjifold
flanJed pipe assembly, mounted onboard ship to which the presentation flange of the loadipg arm, hose

or spool piece 1s connected

Note

©ISO

1 to entry: See Figure 1.
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Key

1  onboard|piping

2 manifold

3 loading 4rm or hose or spool piece

4 C(Classification

4.1 Type

Manifolds shall be classified as belonging to one of the following according to the purpose:
a) Type A:|for cargo, bunker, diesel oil and gas oil line;

b) Type B:{for vapour line.

4.2 Strudture and dimensions

Figure 1 — Typical arrangement of cargo manifold

The structufre and dimensions of the manifold shall be in accordance with Figure 2, Figure 3, Taple 1

and Table 2.

© IS0 2022 - All rights reserved
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Key
inboard flange

ghort length of pipe
arking (see Figure D.1)

lifting lug (see Figure B.1)
gutboard flange

bolt

nut

D N O U oA W

dasket (see Annex A)

9  blind flange (see Annex E)

NOTH The figure is given as an example.

c‘mhﬁo§=&

diameter of bolt hole
number of bolts

diameter of bolt circle
outside diameter of flange
thickness of flahge

body length

Execution 1 (alignment of flange bolt holgs).

Execution 2 (arranged near the balance|centre of the

manifold).

Figurel2 — Structure of Type A

© IS0 2022 - All rights reserved
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Table 1 — Dimensions of Type A

Dimensions in millimetres

) Inboard flange Outboard flange Short length of
Marking 2 dli\l:lzlelzl;lb 0. |t Bolt hole 0 . Bolt hole pipe L
Y wy | g 2 21w, |n,|d,| thicknessc

4" x 4" 100 x 100 8,8 (8,56) 300
4"x6" 100 x 150 8,8 (8,56) 300
5" x 4" 125 x 100 8,8 (9,53) 300
5"x 5" 125%425 10(9:533 300
6" x4” 150 x 100 8,8 (8,56) 300
6" x 6" 150 x 150 11 (10,974 300
6"x8” 150 x 200 11-18,97) 300
8" x4” 200 x 100 8,81(8,56) 400
8"x6” 200 x 150 11 (10,97) 400
8"x8” 200 x 200 12,5(8,18) |[400
8”x10” 200 x 250 12,5(8,18) (400
10" x 4" 250 x 100 8,8(8,56) 400
10" x 6” 250 x 150 11 (10,97) 400
10" x 8” 250 x 200 12,5(8,18) |[400
10” x 10” 250 x 250 10 (9,27) 400
10" x 12" 250 x 300 In accordance with ASME B16.5 class 150 welding neck 10 (9,27) 400
12"x8” 300 x 200 flanges 12,5 (8,18) 500
12" x 10” 300 x 250 10 (9,27) 500
12" x 12" 300 x 300 11 (9,52) 500
16" x 8” 400 x 200 12,5 (8,18) 500
16" x 10” 400 x 250 10 (9,27) 500
16" x 12" 400 x 300 10 (9,52) 500
16" x 16” 400 x 400 12,5 (9,52) 500
20" x 12" 500 x 300 10 (9,52) 500
20" x 16" 500 x 400 12,5 (9,52) 500
20" x 20" 500 x 500 11 (9,52) 500
24" x 12" 600 x 300 10 (9,52) 500
24" x 16" 600 X200 12,5 (9,52) 500
24" x 20" 600x 500 11 (9,52) 500
26"x12” 650 x 300 10 (9,52) 500
26" x16” 650=%400 12;5¢9,523 500
26" x 20" 650 x 500 11 (9,52) 500

b Nominal diameter of inboard and outboard flanges, respectively, in millimetres.

a2 The left number in the marking column represents the inboard flange size, in inches. The right number represents the
outboard flange size, in inches.

¢ The thickness in the table has been selected according to ISO 4200, and the thickness in brackets is the minimum
recommended thickness, in millimetres.

© IS0 2022 - All rights reserved
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bs).

1 (OCIMF).

1
- =
S| x|
f1 |
400° 100¢
500 ' 9,10

Key

1 inboard flange 11 hole

2 ghortlength of pipe d diameter of bolt hole

3 arking (see Figure D.1) W  diameter of bolt\Circle
4  ljfting lug (see Figure B.1) n  number of bolts

5 qutboard flange t  thicknessof flange

6  gasket (see Annex A) o outside’diameter of flange

7  dtud at outboard flange (see Figure C.1) a2 Execution (alignment of flange bolt hol
8 lind flange (see Annex E) b (Paint yellow on exterior surfaces.
9 olt ¢ Paint yellow at the length.

10 nut d  Paint red at the length.

NOTE 1 Stud at outboard flange was recommended by the Oil Companies International Marine Forun
NOTE 2 The figure is given as an example.

NOTE 3 Only key number 5 (outboard flange)has the hole.

Figure 3 — Structure of Type B
© IS0 2022 - All rights reserved
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Table 2 — Dimensions of Type B

Dimensions in millimetres

) ) Inboard flange Outboard flange Short length of pipe
Marking Ngm:::::. gl' ol Bolt hole o | ¢ Bolt hole I
1]t 2 | & thickness
8" x 6" 200 x 150 11(10,97)
8" x8” 200 x 200 12,5 (8,18)
10" x 8” 250 x 200 12,5 (8,18)
10" x 10” 250250 106924
12" x 8" 300 x 200 ' ' 12,5 (8,18)
12" x 10” 300 x 250 In accordance with ASME B16.5 class 150 welding 109,279
neck flanges
12" x12” 300 x 300 16,(9552)
16" x 12" 400 x 300 10(9,52)
16” x 16” 400 x 400 12,5 (9,52)
20" x 12" 500 x 300 10(9,52)
20" x 16" 500 x 400 12,5 (9,52)
a  The left njumber in the marking column represents the inboard flange size, in inclies. The right number represents the
outboard flange size, in inches.
b Nominal dliameter of inboard and outboard flanges, respectively, in millimetres.
¢ The thicKness in the table has been selected according to ISO 4200, and-the thickness in brackets is the minimum
recommended thickness.

5 Technjcal requirements

5.1 Materials

5.1.1 General

The materigl of manifold shall be suitable for the service intended. Usually, carbon steel or staipless
steel is recommended.

Carbon stee] is typically used.fe-construct oil tanker cargo or bunker manifolds. It may also be usgd to
construct sqme types of chefnical tanker manifolds.

Stainless stgel is typically. ised to construct chemical tanker manifolds.

Code of matprials shall be in accordance with Table 3.

5.1.2 Meghanical properties

Minimum mechanical properties for manifold shall comply with Table 4. Impact testing to the
requirements stated in ASME B31.3 should be carried out.

5.1.3 Material of other fittings

Other fittings such as bolts, nuts and gaskets shall be in accordance with Table 5. See Figure A.1 for
details on the structure of gasket and Table A.1 for details on the size of gasket.

6 © IS0 2022 - All rights reserved
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Table 3 — Code of material

IS0 24224:2022(E)

Material Code
Carbon steel MS
Stainless steel SST

Eablet— Mechamnies] :

roethylene (PTFE)

Carbon steel Stainless steel
flumate [ viewstrength | seviee | Smate | vt 1] Stongyion, min.
MPa MPa °C MPa MBa %
415 240 29 515 205 35
Maximum carbon content by mass should be not more than 0,23 %.
Table 5 — Material of other fittings
Material
Name of parts Grade
Name
Standard
Bolt Carbon steel ISO 898—1; Grade 4.8
Stainless steel ISO 3506—1; A250
Carbon steel I1SO 898—1; Grade 4
Nut Stainless steel I1SO 3506—1; A250
Nitrile-butadiene rubber (NBR),
Gasket Fluoro rubber (FPM) or Polytetrafluo-

5.2

Flange facing

The presentation flanges should be kept vertical and have flat faces. Gasket contact surfdces shall be
machined and finished'with continuous spiral groove, in accordance with ASME B16.5.

5.3

The lo
bala

Liftinglug

cation of lifting lug shall be in accordance with Figure 2 and Figure 3, near the manifpld centre of
ceyRefer to Figure B.1 for lifting lug dimensions.

5.4 Blind flange

The manifold is to be divided principal and reserve. Each principal manifold should be provided with a
removable blind flange fitted with handles, but the reserve manifold blind flange is not required. Refer
to the blind flange dimensions specified in Annex E.

5.5

Welding

Welding connection is allowed for flange and short length of pipe. Welding shall be carried out in
accordance with full penetration welding standards.

© IS0 2022 - All rights reserved
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5.6 Dime
The allowab

2022(E)

nsional tolerance

le tolerance for length of manifold is +6 mm.

5.7 Geometric tolerance

The surface of flanges shall be vertical to the axis of the manifold connection. The allowable tolerance
is no more than +0°30".

The allowab

le tolerance for offset between flange axes shall be 5 mm.

5.8 Appe
The surface
All edges of

Welding con

6 Desig

The design
following m

a)
b) type of

the codjs

€) nomina
d)

EXAMPLE
material carh

code of

[SO 24224:"]

7 Inspec

7.1 Gene
The manifol

Inspection i

darance
of the manifold shall be smooth, with no sharp edges, cracks or impressions.
the external surface of the manifold shall be rounded to approximately R1,0 jam.

sumables are to be suitable to carbon steel or stainless steel accordingly,

ation

tion of the manifold shall be punched on the edge of outbgard flange and shall contai
nimum information:

b number of this document: ISO 24224;
manifold;

diameter;

material.

The designation of a manifold Type-A, DN150 for inboard flange, DN200 for outboard fl
on steel, would be:

['ype A 150 x 200 MS

tion

ral
d shall betinspected for compliance by the manufacturer.

Lems ‘Shall include but not be limited to: bill of materials, size and appearance.

n the

ange,

7.2 Hydrostatictest

The manifold shall be subjected to a hydrostatic test under pressure 1,5 MPa. The test should remain
under pressure for minimum 5 min. There should be no visual leaks.

© IS0 2022 - All rights reserved
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Annex A
(informative)

Gasket

Dimensions in millimetres
d3 :6\|

e : rrzzzzzrn =
: i

NOTH Select suitable gasket thickness (t’) as needed based on gasket type.

Figure A.1 — Structure of gaskeét

Table A.1 — Size of gasket

Dimensions in millimetres

Nominal Inner diameter of | Diameter-of bolt Diameter of bolt
diameter flange hold circle

B, dy w,

Outside diameter
0,

100
150
200
250 In accordance with ASME B16.5 class 150 welding neck flange$
300
400
500
NOTE d; = dy+1.

©1S0 2022 - All rights reserved 9
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Annex B
(informative)

Lifting lug

Dimensions in millimetres

Figure B.1 — lifting lug of manifold

10
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Annex C
(informative)
Stud
Dimensions in millimetres
80
30
<1:50
s [ P R | 15
\ g (— .

Figure C.1 — Example size of stud

© IS0 2022 - All rights reserved 11
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Annex D
(informative)

Marking

D.1 Marking
D.1.1 Themarking may be painted by laser or equivalent with the characters 250 mm.
D.1.2 Thellocation of the marking shall be classified by type (see Figure D.1).

1 \ /v(/-r \7.\ / 2

A~ X
6 3
/;( \'\
5 N N
S~ —

Key
1 VAPOUR|(Type B manifold, 10 o’clock position)
2 VAPOUR|(Type B manifold, 2 o’clock position)
3 X"x X" (Type A manifold, 3 o’clock position)
4 X"x X" (Type A manifold, 4 o’clock position)
5 X”"xX” (Type B manifold, 8 o’clock position)
6 X”x X" (Type B manifold, 9 o’clock position)

NOTE Key nymbers 1 and 2 are required markings; others are optional.

12

Figure D.1 — Layout of marking

© IS0 2022 - All rights reserved
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