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Addendum
PART 1
1.1.2.1(b) Inthe fourth indent, replace "means of transpbyt™vehicles or wagons".
1125 Replace "this part" by "ADN" and "this chapter" lilese Regulations".
1.1.32(d) Insert atthe end "(e.qg. fire extinguishers), uidhg spare parts".
1133 Replace "vessels or the vehicles" by "vesselscle=hor wagons".

1.1.3.6.1(b) Delete "(tank-containers, tank vehicles, etc.)".

" Meeting organized jointly by the Economic Commissior Europe and the Central Commission for
the Navigation of the Rhine (CCNR).
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1.1.4.1(a) Delete "of these Regulations".

1.1.4.1(b) Delete "of these Regulations".

1.1.4.21(c) Replace "of this Annex" by "of these Regulatiotwgite.

11461 Replace "of the Agreement" by "of ADN".

121 Definitions

- "Bulk containers": at the end replace "wagonsitles" by "vehicles or wagons".
- "Capacity of shell or shell compartment": Does ayoply to English version.
- "Cargo area": replace "3.00 m" by "3 m".

- "Cargo pump-room": delete "- s€#assification of zonés

- "Cargo residues": replace by "Cargo residuesStags.

- "Cargo tank (condition)": delete "or vapours'eaftgas".

- "Carriage": insert "wagons," after "vehicles,".

- "Carriage in bulk": in the NOTE, insert "or RIRfter "ADR".

- "Classification of zones": Replace text in pahesis by "(see Directive
1999/92/CE)".

- "Composite IBC with plastics inner lining": Doret apply to English version.
- "Container": in the NOTE, replace "or vehicleg"hvehicles or wagons".
- "Dangerous reaction™: in indent (e), insert "@adgo tanks" after "tanks".

- "Explosion group": amend the text in parenthésisead "(...EN 50014:1994)" and
place at the end of the definition.

- "Filler": in (a) insert ", tank wagon" after "tbary-vehicle" and in (c) insert "a
wagon," after "vehicle,".

- "Fixed tank": insert "or to a wagon (which theecbmes a tank-wagon)" after "a
tank- vehicle)" and "or wagon" after "vehicle" hetend.

- "Full load": insert ", of a wagon" after "vehitle

- "Gas": Does not apply to English version.
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"Gas return piping": delete "and vapours".

"Intermediate bulk container (IBC)": insert "oDR" after "Chapter 6.1".
In NOTE 2, replace the second "ADR" by "ADN".

"ISO (standard)": reformat the address to re#80( 1 rue de Varembé, CH-1204,
Geneva 20)".

"Liquid": replace the first three dashes by (h), (c).
"Loader": insert ", vehicle, wagon or large conéa" after "vessel".

"Mass of package": replace "containers and tabls"containers, tanks, vehicles
and wagons".

"Overpack": delete the NOTE.

"Package": place the third paragraph after thst fparagraph (it becomes the
second paragraph). In the new third paragraphrtiieagons,” after "vehicles,",
"battery-wagons," after "battery vehicles,"” and t4nk wagons" after "tank
vehicles".

"Stripping system": insert "remains and" befaresidues".

"Tank": modify the listing to read as follows:

"...tank container, portable tank, demountable tdi¥ed tank or tank-wagon, as
defined ..". Insert "battery wagons" before "or MEGCs".

"Tank record": modify the list to read "... a tark,battery-vehicle, a battery-
wagon or an MEGC ..

"Temperature class": insert ":1994" after "EN 580and move text in parenthesis
to the end.

"Types of protection": insert ":1994" after "EN®&L4".
"Type of vessel": insert the following definitisn

"Closed Type N: a tank vessel intended for theiage of liquids in closed cargo
tanks."

"Open Type N with flame arrester: a tank vessinded for the carriage of liquids
in open cargo tanks whose openings to the atmospdrer equipped with a flame
arrester capable of withstanding steady burning."

"Open type N : a tank vessel intended for theiager of liquids in open cargo
tanks."
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Add the following new definitions:
- "Citerne amovibleDoes not apply to English version.
- "Closed wagomeans a wagon with sides and a fixed or movali&.ro

- "Open wagonmeans a wagon with or without side boards andilbotad, the
loading surfaces of which are open™.

13223 Delete "fire-extinguishing systems and fire extiisgpers with the".

13224 In the second indent, replace "trained" by "insied" and insert a second
sentence to read as follows: "The instruction salsupplemented by practical
exercises.".

13225 Insert "referred to in 5.4.3" after "instructioms writing" [and number this

paragraph correctly].

1.4.2.2.1(g) Amend to read as follows: "provide the mastehwlite required instructions in
writing and ascertain that the prescribed equipriseoh board the vessel".

14231 Add a new subparagraph (h) as follows:

"(h) ascertain that, during discharging by medrts® on-board pump, it is
possible for the shore facility to switch it off."

14233 Insert "or a wagon" after "vehicle".
1.4.3.1.1(c) Does not apply to English version.
143.1.1(e) Does not apply to English version.

1433 (b) Replace "tank vehicles, battery-vehicles, demduataanks, portable tanks,
tank containers, MEGCs, tank wagons and batteryonsigby "tanks".

1.4.3.3 (i) Insert ", wagons" after "vehicles".

1433 (k) Insert", wagons" after "vehicles".

1.4.3.3 (1) Delete and replace byRéservel.

1.4.3.3 (1) Modify to read:

"(t) He shall ascertain that the joints provided Hign for the connecting flange of the
ship/shore connections of the loading and unloagdipmg consist of a material which is not

susceptible to be damaged by the cargo or causkes@nposition of the cargo nor forms
harmful or dangerous components with it;"
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1433 (u) Modify to read:
"(u) He shall ascertain that during the entire tdaraeof loading or unloading a permanent
and appropriate supervision is assured."
1.4.3.3(v) Delete and replace byRéservel.
15211 Insert "of ADN" after "Article 7".

15223 Does not apply to English version.

16.1.6 Delete and replace byRéservel.

1.6.1.10 Replace "requirements applicable as from 1 Jan2@®@" by "requirements of
ADR or RID applicable as from 1 January 2003".

165 In the title, delete "and wagons". Delete "and R#ébd replace "sections" by
"section".

16711 Replace "specific" by "supplementary".

16.7.1.2 Delete "1.6.7". In indent (a), replace "the Agresrtti by "ADN".
Table1.6.7.2.1.1

Under "9.1.0.34.1" Modify text in the second colutorread: "Position of exhaust pipes".
16.7.21.2 Replace hy: 'Deleted).

16.7.2.3 Delete "1.6.7.2.%eneral transitional provisions for tank vehicleRenumber
1.6.7.2.3.1 as 1.6.7.2.2.2, 1.6.7.2.3.2 as 1.@821.6.7.2.3.2.1 as 1.6.7.2.2.4, 1.6.7.2.3.2.2
as1.6.7.2.25and 1.6.7.2.3.2.3as 1.6.7.2.2.6

Table1.6.7.2.3.1 Renumber table 1.6.7.2.3.1 as 1.6.7.2.2.2.

Under "9.3.3.8.1" Delete "in conjunction with 7.82after "9.3.3.8.1".

Under "9.3.1.11.2 (d)"  Replace "stringers" by Utdf.

Under "9.3.1.15" Add a new entry to read afol:

[9.3.1.15 | Stability (damaged condition) | N.RM.

Under "9.3.1.21.1 (d)"  Does not apply to Enghshsion.

Under "9.3.2.21.1 (e)" Delete the first entry "Afaof ...".
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Under "9.3.2.21.1 (e)/
9.3.3.21.1 (e)"

2001".

Under "9.3.2.21.1 (f)/
9.3.3.21.1 (f)"

Under "9.3.3.21.5 (b)"
Under "9.3.3.21.5 (c)"

Under "9.3.3.23.2

Under "9.3.2.25.2 (9)"

Delete "Renewal of the certificaif approval after 1 January

Delete the entry.

Delete the last entry "Seraccording ..

Delete both entries.

"Test pressuré',.insert at the end of the third column "On board
oil-separator vessels in service before 1 Janu®99.1a test

pressure of 5 kPa (0,05

bar) is sufficient.”.

Insert the following two newtries:

9.3.2.25.2 (q)

Pipes for loading a
unloading, and vapol
pipes, shall not hav
flexible  connections
fitted with sliding seals

nd N.R.M. after 31-12-2008

rOn board vessels in service hav
econnections with sliding seals, substan
with toxic or corrosive properties (s
column (5) of Table C of Chapter 3|
hazards 6.1 and 8) may no longer
transported following renewal of th
certificate of approval after 31-12-2008

ng
ces
be
2,
be
e

9.3.3.25.2 (h)

Pipes for loading a
unloading, and vapol
pipes, shall not hav
flexible  connections
fitted with sliding seals

when substances wiimo

nd N.R.M. after 31-12-2008
rOn board vessels
econnections with sliding seals, substan
with corrosive properties (see column
of Table C of Chapter 3.2, hazard 8) m
longer be transported followir

corrosive  propertie
(see column (5) o
Table C of Chapte
3.2, hazard 8) ar
transported

srenewal of the certificate of approv
after 31-12-2008.

in service having

ces
5)
ay
g
al

Under "9.3.2.3.25.9"

Under "9.3.2.28"

Under "9.3.1.31.4"

Under "9.3.3.52.2"

Under "9.3.1.52.3 (a)"

Delete "As from 1 January 2003

Replace the text in the thirduooh by "Renewal of the certificate
of approval after 31 December 2004."

Does not apply to English i@s

Insert in the second columdauirthe existing text "Type N open™.

In indent (a), replace "

Phg™1P13".



ECE/TRANS/WP.15/AC.2/26/Add.1

page 7

Under "9.3.1.56.1" In the first entry, insert Aetend of the second column "in the
cargo area".

Under "9.3.3.56.1" In the second entry, modifyaetcolumn to read "Metallic sheath
for all the cables in the cargo area".

16.7.23.2.3 (new 1.6.7.2.2.2.6) In the second paragraphacep'vessels" by
"tank vessels".

Table1.6.7.3

Under "9.3.3.8.1" Delete the entry twice.

1711

1.8.3.11 (b)

1.8.3.13

1851

1.8.5.3

In the last sentence, insert "on the 1996 editibmS-R-1" after "Explanatory
material”.

In the fourth from last indent, replace "parkingy tberthing”. In the last
indent, replace "by vessel" by "(vessel)".

In the last indent, replace "and 1223" with ", 323475, and aviation fuel
classified under UN Nos. 1268 or 1863".

At the end, insert a new paragraph to read agvisl|
"Certificates of training as safety advisers isshefore 1 January 2009 for UN

Nos. 1202, 1203 and 1223 are also valid for UN B&®75 and aviation fuel
classified under UN Nos. 1268 or 1863.".

At the end, insert "at the latest six months afteroccurrence”.
Under 'Loss of produét modify to read:
"Loss of productmeans the release of dangerous goods of:

(@ Classes 1 or 2 or of packing group | or otdangerous goods not
assigned to a packing group in quantities of 50kg0 litres or more;

(b) Packing group Il in quantities of 333 kg 0i33Bres or more; or
(c) Packing group Il in quantities of 1,000 kglg@00 litres or more.
(rest unchanged)”

Under ‘Involvement of authoritiés replace "(roads/railways)" by
"(roads/railways/inland waterways)".
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1.85.4 Amend to read:
"1.854 Model report on occurrences during the carriage of dangerous goods

Report on occurrencesduring the carriage of danger ous goodsin accor dance with ADN,
section 1.8.5

Carrier/Filler/ConSIgNEE/LOAUET: ... e eeeeeeeiitie e e e ettt e e e e e e e e e e e e eerenan e e
Official NUMDBDET OF VESSEI: ... e e
Dry cargo vessel (single-hull, double-hull): ...
TANK VESSEl (LY et ettt e e e e e e e e e
AdAress: ....ccooieiiiiiiiiii e
Contact NAME: ........evvvveviiiii e Telephone: ...
Fax/e-mail: .......cccvvviiiiieeeees

(The competent authority shall remove this coveeshefore forwarding the report)

1. Mode
Inland waterway Official number of vessel/name of vessel (optional)

Y@AI: .vvvvieiiiiiiiiiiiiiee e MbNt......cooevi Day: .oovveiiiiiiiiiee TIME: viiiiveiieeeeii,

o Port Comments concerning description of location:

o Loading/unloading/transhipment facility =~ [ .ooeori e
[ o= Ui T ] 0L @Xo T Ty 1 Y/ USSR
or

o Free sector
Name 0Of SECLON: ......cocviiiiiieiie e "
Kilometre poiNt: ........cooiiiiiieeiiiiiiimmmeeee e
or

o Structure such as bridge or guide wall

Conditions of inland water way

Water Vel (FEfEIENCE QAUGE): ..ot cceeeee ettt ettt e e e e e e ettt e e e sa bt e e e e s nb e e e ee e s e nbteeeeeesatteeeeesanbaaeameeeannneeeeeans

Estimated SPeed throUQN WALET: ............ieeccm it e ettt e e e e e et ee e e e s e ee e e e e e staaeeeesessbaaaeeeasseeeeesennmesaeeeesnnnes

High water

Low water

Particular weather conditions

Rain

Snow

Fog

Thunderstorm

Storm

Temperature: .............. °C

w

0O00OO0Oo|d|oo
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Description of occurrence

OoDooooooooao|o

Collision with bank, structure or berthing insdibn
Collision with another cargo vessel (collision/iaap)
Collision with a passenger vessel (collision/intpac

Contact with the waterway bed, whether or not @ekas run aground

Fire
Explosion

Leak/Location and extent of damage (with additiaiescription)

Shipwreck

Capsizing

Technical fault (optional)

Human error (optional)

Additional description of occurrence:

6.

Danger ous goods involved

UN Numbef?
or
Identification
number

Estimated
quantity of loss
of products

(kg or 2

Class Packing
group if
known

Means of
containment in
accordance with
ADN, 1.2.1®

Means of
containment
material

Type of failure
of means of
containmerif?

€Y

For dangerous goods assigned to collective erties
which special provision 274 applies, also the teszin

@ For class 7, indicate values according to thegait

in 1.8.5.3.

name shall be indicated.

Indicate the appropriate number: ™ Indicate the appropriate number:
1 Packaging 1 Loss
IBC 2 Fire
3 Large packaging 3 Explosion
4 Small container 4 Structural failure
5 Wagon
6 Vehicle
7 Tank-wagon
8 Tank-vehicle
9 Battery-wagon
10 Battery-vehicle
11 Wagon with demountable tanks
12 Demountable tank
13 Large container
14 Tank container
15 MEGC
16 Portable tank
17 Dry cargo vessel (single-hull, double-hull)
18 Tank vessel (type)

Cause of occurrence (if clearly known) (optional)

ooool|~

Technical fault
Faulty load securing
Operational cause
(©1 0= o P TP TP PO P P TSP P RO P PP TPPT PRI .
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8. Conseguences of occurrence

Personal injury in connection with the dangerousdsgainvolved:

o Deaths (number: ....... )
o Injured (number: ....... )

Loss of product:

o Yes
o No
o Imminent risk of loss of product

Material/Environment damage:

o Estimated level of damage
o Estimated level of damage

Involvement of authorities:

IA

50 000 Euros

50 000 Euros

u] Yes u] Evacuation of persons for a duration of at |elaste hours caused by the dangerou
goods involved
o Closure of public traffic routes for a durationaifleast three hours caused by the
dangerous goods involved
O No
If necessary, the competent authority may requetter relevant information."
192 Replace "of the Agreement" by "of ADN".
PART 2
2.29.1.10.1 Inthe first line, insert "or in bulk" after "Faarriage in packages".
PART 3
321 In table A, modify entry 3077 to read as follows:
(1) @) (Ba) | @) | @ |G| B | (78 | (Tb) | (®) 9 | (19| ay | 12 (13
3077 | ENVIRONMENTALLY | 9 M7 | Il |9 | 274|LQ27| E1| T | PP 0 *Only in the molten
HAZARDOUS - . state.
SUBSTANCE, SOLID, 335 B | A o
N.O.S **For carriage in bulk
T 601 see also 7.1.4.1.

*** Only in the case
of transport in bulk.




323

331

PART 5
5.13

5.13.1

5.1.5.2.2 (c)

5.21

5.2.1.6 (a)

52.1.7.7
522.1.7
5.2.2.1.9 (b)
53.1.3

5.3.13

53174

53212

5.3.23.2

ECE/TRANS/WP.15/AC.2/26/Add.1
pagell

In the explanations concerning Table C relating cmdumn (20), under
requirement 12, replace the text of paragraphifh WReserve}.

In SP188 (b) as amended in ECE/TRANS/WP.15/A®.2/2
At the end of the second sentence, after "cassértinhe following text:

", except those manufactured before 1 January 20098h may be carried in

accordance with this special provision and withdahis marking until
31 December 2010.".

Insert ", wagons" after "vehicles".

Modify the list to read "... tanks (including tankicles, battery-vehicles,
battery-wagons, demountable tanks, portable tamakd-containers, MEGCSs),
vehicles, wagons and containers for carriage ik bul.

(New 5.1.5.1.2 (c)) Replace "wagon/vehicle or eordr or in a single
conveyance" by "vessel, vehicle, wagon or contdiner

In the Note, replace "gas" by "pressure".

In footnote 1, in the penultimate indent, deletéa¢ names customary in the
trade and mentioned in 2.2.2.3 ... only as a comgigim

Does not apply to English version.

Insert "and large packages" after "capacity".
Does not apply to English version.

In the title, insert "and wagons" after "vehgle

In the last paragraph, insert "or wagons" aftehiees" and "or wagon" after
"vehicle" twice.

Insert the following two new sentences at the éfidie dimensions of the
placards to be affixed to wagons may be reducetbbmm by 150 mm. In
this case, the upper dimensions prescribed fortréfeil, lines, figures and
letters do not apply.".

In the second paragraph, replace "movable" by eable". At the end of

the second paragraph, insert the following neweserd: "In the latter case the
hazard identification number to be used is thaicetgd in column (20) of

table A of Chapter 3.2 of RID.".

Insert "of ADR or RID" after "Chapter 3.2".
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5341

5.3.4.2
54.1.1.1(a)
5.4.1.1.1(c)

5.4.1.1.2 (b)

5.4.1.1.2 (c)

54112
3.2".

Under numbers 238, 28 and 285, replace "aerobglsjas".

Replace "sections 5.3.2 and 5.3.3" by "section25.3In the title of the
example, replace "tank container" by "mobile tank".

Delete "of section 5.3.2".

At the end, insert "or substance identificatiomier".

In the NOTE, insert "in Chapter 3.3" at the end.

Insert "in parenthesis" after "technical name".

After the indents, in the last paragraph, ins@@ble C of" before "Chapter
3.2"

Replace the second sentence by the following: "Where than one number is
given, the numbers following the first one shallgdeen in brackets."

After the indents, in the last paragraph, ins@idble C of" before "Chapter

5.4.1.1.6.3 (a) Insert ", battery-wagons" after "battery-vehiclasitl "or RID" after "of ADR".

At the end, insert "(or RID)" after "Carriage incacdance with 4.3.2.4.3 of
ADR".

5.4.1.1.6.3 (b) Insert ", wagons" after "vehicles" and "or RID'teaf"of ADR". At the end,

5.4.1.2.1 (d)

54122

541233

insert "(or RID)" after "Carriage in accordancetwit5.8.1 of ADR".

Insert a new last sentence to read: "It shallrban official language of the
forwarding country and also, if that language isEoglish, French or German,
in English, French or German unless agreementsnyf concluded between
the countries concerned in the transport opergtiowide otherwise.".

Insert ", tank-wagons" after "fixed tanks".

Insert "of ADR" after the second "4.1.7.2.2". Atetlend, insert a new last
sentence to read: "It shall be in an official laage of the forwarding country
and also, if that language is not English, Frenc@erman, in English, French
or German unless agreements, if any, concluded degtwthe countries
concerned in the transport operation provide othsei

5.4.1.2.5.1 (h) Does not apply to English version.

5.4.1.2.5.2 (b) Replace "or vehicle" by " or vehicle or wagon".

54141

54.2

At the end of the first paragraph, delete "theicieh.

Does not apply to English version.
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54.3 Amend to read as follows:

"54.3 Insructionsinwriting

5.4.3.1 As an aid during an accident emergencwtsia that may occur or arise during carriage,
instructions in writing in the form specified ind53.4 shall be carried in the wheelhouse and eall
readily available.

5.4.3.2 These instructions shall be provided bycthgier to the master in the language(s) that the
master and the expert can read and understandeb&®@rcommencement of the journey. The master
shall ensure that each member of the crew concarnddrstands and is capable of carrying out the
instructions properly.

5.4.3.3 Before the start of the journey, the memwdrthe crew shall inform themselves of the
dangerous goods loaded and consult the instrudiowsiting for details on actions to be taken let
event of an accident or emergency.

5.4.3.4 The instructions in writing shall corresgda the following four-page model as regards its
form and contents.

INSTRUCTIONSIN WRITING
Actions in the event of an accident or incident

In the event of an accident or incident that maguoduring carriage, the members of the crew ghall
take the following actions where safe and practeaido so:

— Inform all other persons on board about the eerarg and keep them away as much as possible
from the danger zone. Alert other vessels in ibimity;

— Avoid sources of ignition, in particular, do revhoke or switch on any electrical equipment that
is not the "certified safe" type and is not destyfag use in emergency response;

— Inform the appropriate body, giving as much infation about the accident or incident and
substances involved as possible;

—  Keep the transport documents and the loadingneladily available for responders on arrival;

— Do not walk into or touch spilled substances amdid inhalation of fumes, smoke, dusts and
vapours by staying up wind;

—  Where appropriate and safe to do so, tackle mdll fires;

— Where appropriate and safe to do so, use on-lazpriggment to prevent leakages into the aqyatic
environment and contain spillages;

— Where necessary and safe to do so, secure fhaginst drifting;

—  Where appropriate, move away from the vicinityttedf accident or incident, advise other persons
to move away and follow the advice of the apprdprizody;

— Remove any contaminated clothing and used conted protective equipment, dispose of it
safely and wash the body by appropriate means;

— Observe the additional guidance assigned to @zarlls of all concerned goods in the followjng
table. For carriage in packages or in bulk, thealids correspond to the number of the danger
label model; for carriage in tank vessels to tha élaaccordance with 5.4.1.1.2 (c).
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Additional guidance to members of the crew on the hazard characteristics of danger ous goods by class and on action subject to prevailing

circumstances

Danger labels and placards,
description of the hazards

Hazard characteristics

Additional guidance

@

@

(€]

Explosive substances and article

&

PMay have a range of properties and effects sug
mass detonation; projection of fragments; inte
fire/heat flux; formation of bright light, loud ree
or smoke.

Sensitive to shocks and/or impacts and/or heat|

h as
riBake cover but stay away from windows.

Steer the vessel as far away as possible
infrastructure and inhabited areas.

Explosive substances and article

Slight risk of explosion and fire. Take cover.
1.4
Flammable gases Risk of fire.
Risk of explosion.
May be under pressure. Take cover.

¢ o

Risk of asphyxiation.
May cause burns and/or frostbite.
Containments may explode when heated.

Keep out of low areas.

Non-flammable, non-toxic gases

¢ @

Risk of asphyxiation.

May be under pressure.

May cause frostbite.

Containments may explode when heated.

Take cover.
Keep out of low areas.

Toxic gases

23

Risk of intoxication.

May be under pressure.

May cause burns and/or frostbite.
Containments may explode when heated.

Use escape device.
Take cover.
Keep out of low areas.

Flammable liquids

¢

Risk of fire.
Risk of explosion.
Containments may explode when heated.

Take cover.
Keep out of low areas.

Prevent leaking substances from running into
aquatic environment.

Flammable solids, self-reactive
substances and solid desensitize)
explosives

Risk of fire. Flammable or combustible, may
dignited by heat, sparks or flames.

May contain self-reactive substances that
liable to exothermic decomposition in the casg
heat supply, contact with other substances (su
acids, heavy-metal compounds or amines), fric|
or shock. This may result in the evolution
harmful and flammable gases or vapours.

Containments may explode when heated.

be

are

vent leaking substances from running into
’ atic environment.

of

Substances liable to spontaneous

combustion

Risk of spontaneous combustion if packages
damaged or contents spilled.

May react vigorously with water.

4.2

%rpeilled substances should be kept dry by covetirg
spillages

rom

the

the
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Danger labels and placards,
description of the hazards

Hazard characteristics

Additional guidance

@

@

(€]

Substances which, in contact with
water, emit flammable gases

N

4.3

Risk of fire and explosion in contact with water|

Spilled substances should be kept dry by covettireg
spillages.

Oxidizing substances

Risk of ignition and explosion.

ﬁ . . . . ], Avoid mixing with flammable or combustib
Risk of vigorous reaction in contact witlynstances (e.g. sawdust).
flammable substances.
A
Organic peroxides Risk of exothermic decomposition at elevated
combustib

as acids, heavy-metal compounds or amin

temperatures, contact with other substances S%Yaid mixing with flammable or

friction or shock. This may result in the evolutio!

of harmful and flammable gases or vapours.

bstances (e.g. sawdust).

Toxic substances

N\&

&1

Risk of intoxication.
Risk to the aquatic environment.

Use escape device.
Keep out of low areas.

Infectious substances

6.2

Risk of infection.
Risk to the aquatic environment.

—

[]

Radioactive material

Risk of intake and external radiation.

Limit time of exposure.

Fissile material

7E

Risk of nuclear chain reaction.

Limit time of exposure.

Corrosive substances

8

Risk of chemical burns.

May react vigorously with each other, with wa|
and with other substances.

Risk to the aquatic environment and se
system.

[grevent leaking substances from running into
aquatic environment.
age

the

Miscellaneous dangerous substan

and articles

9

:‘Eislsk of burns.
Risk of fire.
Risk of explosion.

Risk to the aquatic environment and se
system.

Prevent leaking substances from running into
aquatic environment.
Rge

the

NOTE: 1. For dangerous goods with multiple risks andfioted loads, each applicable entry shall be oleserv

2. Additional guidance shown above may be adajtedflect the classes of dangerous goods to béedaand their
means of transport.

3. Risks see also entries in the transport doctiaewell as Chapter 3.2, Table C, Column 5.
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Equipment for personal and general protection to carry out general actions and hazard

specific emer gency actionsto be carried on board the vessel
in accor dance with section 8.1.5 of ADN

The equipment required by Chapter 3.2, Table Au@ol 9 and Table C, Column 18 shall |be

carried on board the vessel for all hazards listdtle transport document.

5521

5.5.2.2

PART 6

6.1.1

Insert "and amount" after "type". Place the lasttence after the first sentence.

At the end of the first sentence, replace "comaior wagon" by "vehicle,
wagon, container or tank".

Insert a new reference to Chapter 6.12 as follows

"Chapter 6.12 Requirements for the constructiomipgent, type approval, inspections and

PART 7

7.1.1.13

7.1.2.191

7.1.3.15

713221

71411

tests, and marking of tanks, bulk containers anecighp compartments for
explosives of mobile explosive manufacturing u(MEMUS)".

Delete "(see also 7.1.6.13)".

Insert "for the carriage of dangerous goods" afterfirst "certificate of
approval”.

Replace "Dangerous goods training" by "Experboard the vessel".
Insert "according to 8.2.1.2" after "an expert".

Replace "covered" by "closed".

Class 2: Reverse the order of the first two estri

Class 3: Replace "Other goods" by "Other goodai'to

Class 5.2: Replace "All other goods: total" byH@tgoods: total".

Class 6.1: Replace "All goods of packing groupy™All goods of packing
group I: total" and "All goods of packing group BY "All goods of packing

group II: total".

Class 9: Replace "All goods of packing group §™&ll goods of packing
group II: total".



7.14.1.3

7.1.4.15

7.1.4.3.2

7.1.4.34

7.1.4.3.6

7.1.4.4.2

7.1.4.7.2

7.1.4.9

7.1.4.10.1

7.1.4.12.2

7.14.12.3

7.1.4.13

7.1.4.14.5

7.1.4.14.6

ECE/TRANS/WP.15/AC.2/26/Add.1
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Class 9: after "All goods of packing group Il: t8tansert the following new
entry: "UN No. 3077, for goods carried in bulk aridssified as hazardous to
the aquatic environment, categories Acute 1 or @bra, in accordance with
2.4.3: 0 kg".

Does not apply to English version.

Amend to read "Where the total net mass of tiposive substances carried
and of explosive substances contained in artidesed is not known, the gross
mass of the cargo shall apply to the mass mentiontge table in 7.1.4.1.1
above."

Replace "three" by "two" (twice).

Footnote "X": Insert "or articles" after "substas".

Footnote’: Amend the beginning to read "Packages contaiaitigles
assigned to compatibility group B or substancesrticles assigned to
compatibility group D may be ...".

Move "(UN Nos. 2919 and 3331)" to after "speaighngement".

Second indent: Amend to read:
"— closed vehicles and closed wagons with complegtal walls;"

Delete "local".

Replace "transfer" by "transhipment” three times.

Amend the second paragraph to read "Packageskhsasvuncleaned empty
packagings, including large packagings and interatedbulk containers

(IBCs), bearing labels conforming to ...".

In the second sentence, insert "of the contaneelease of content inside the
container" after "damage".

Delete "road".
Replace "decks" by "areas".
Insert "in the protected area" after the first¢k'.

Insert "of dangerous goods" after "carriage".

7.1.4.14.7.1.1 First line: Insert "and wagons" after "vehicles".

7.1.4.14.7.1.3 Insert "driver of the" before "vehicle".
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7.1.4.14.7.4.2 Insert ", a wagon" after "vehicle" and "or wagoafter "vehicles".
7.1.4.15.3 Does not apply to English version.

7.1.4.16 Replace "road tank vehicles tank wagons" by "teetkicles, tank wagons" and
delete "local".

7.1.4.53 Replace "limited explosion risk type" by "'lim@e=xplosion risk" type".

7.1.5.0.2 Third indent: Insert "Table A of" before "Chap&R".

7.1.5.0.3 Insert "cargo transport" before "units".

7.1.5.0.5 Replace "United Nations Economic commission fordpe" by "UNECE".

71511 Amend to read: "The competent authorities mayoseprestrictions on the
inclusion of vessels carrying dangerous goods ghed conveys of large
dimension."

7.154.1 Insert "(CEVNI" at the end.

7.15.4.2 Replace "7.1.3.15" by "8.2.1.2" and delete "dagydangerous goods".

7.1.5.4.3 In the last indent, replace "storage tanks" bgrege tanks holding gas or
flammable liquids".

7.15.4.4 Does not apply to English version.

7.1.5.5 Does not apply to English version.

7.158.1 Fourth indent: Amend to read "— descriptionhe tangerous goods carried as
given in the transport document (information acoaydo 5.4.1.1.1 (a) to (d))
together with the quantity in each case;"

7.16.11 STO1: Delete "national”.

7.1.6.12 VEOS3: First indent: Replace "goods" by "substahces
Second indent: Insert "having contained these anbet" after "holds".
Third indent: Replace "the holds" by "these holds".

7.16.14 HAO1: Insert "or articles" after "substances".

HAO2: Insert "vertical planes defined by the" lreftsides".

HAO03: Replace "transport" by "carriage".

HAO06: Does not apply to English version.



7.1.6.16

7.2.1.21.2

7.21.21.3

7.21.21.4

7.2.1.21.5

7.2.2.0

7.22.0.1

7.2.2.191

7.2.2.19.3

7.22.21

7.2.3.7.3

72374

7.2.3.7.5

7.2.3.8

7.2.3.15

71.2.3.22

7.23.25.1

7.2.3.25.2
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Title: Insert "of cargo" after "handling".
INO3: Insert "hold" before "bilge" or "bilges" e times.

Replace "prescribed in the list of substanceEatiie C are met" by "required
for these substances in Table C of Chapter 3.that&

Replace "prescribed in the list of substances bler& are met" by "required
for these substances in Table C of Chapter 3.thatée

Replace "prescribed in the list of substances bler& are met" by "required
for these substances in Table C of Chapter 3.thatée

Replace "prescribed in the list of substances bler& are met" by "required
for these substances in Table C of Chapter 3.thatée

NOTE 2: Insert "recognised" before "classification

NOTE 3: Insert "recognised" before "classification

In the NOTE, insert "recognised" before "classifion".

Insert "for the carriage of dangerous goods" teefoall vessels".

Replace "9.3.3.52.3, 9.3.3.52.4 t0 9.3.3.52.6"%$.3.52.3 t0 9.3.3.52.6".
Replace "on the quay" by "on shore".

In the third indent, insert "and overpressure N&iin systems" at the end.
Insert "during a thunderstorm or" after "intereqt'.

Does not apply to English version.

Delete and replace byRéservel.

In the last paragraph, delete "holding the cesti".

In the title, replace "deck, cofferdams, openibhg"deck and cofferdams,
openings".

Does not apply to English version.
First indent: Does not apply to English version.

Second indent: Insert "in an emergency" after "waiad in the last paragraph,
replace "educators" by "ejectors".
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7.2.3.25.3
7.2.342.3
72422

724111

724112

72412

7.2.4.15

7.2.4.15.3

7.24.16.1
7.2.4.16.3
7.2.4.16.6
7.2.4.16.8
7.2.4.16.10

7.2.4.16.13

In the second indent, replace "educators" byctejs".

Delete "(b)" twice.

Does not apply to English version.

Delete the square brackets and footnote andtiage©TE to read as follows:

"NOTE: It is not necessary to apply this paragrafine date of application
will be defined latef

In the second sentence, replace the text in gagsistby "(information
according to 5.4.1.1.2 (a) to (d))".

Replace the text in parenthesis by "(informatiocoading to 5.4.1.1.2 (a) to
(d)".

Replace the first indent by "Loading: Place @dmg and loading berth, date
and time, UN number or identification number of thibstance, proper
shipping name of the substance, the class andmagkoup if any;".

Insert a NOTE to read as follows:

"NOTE: It is not necessary to apply this paragragthe date of application
will be defined latef

Amend to read as follows: "After additional stiipg, cargo tanks and pipes
for loading and unloading shall, if necessary, dgample before undertaking
repairs or maintenance, be cleaned or gas-freéds cleaning and gas-freeing
shall be checked by persons or companies approyedh& competent
authority. Gas-freeing shall only be carried autplaces approved by the
competent authority."

Replace "at" by "of".

Replace "cargo" by "loading and unloading".

Replace "operating” by "opening".

In the second paragraph, replace "8.1.5. If thys"(8.1.5 if this".

Replace "columns (6) and (7)" by "column (7)".

Amend to read as follows:

"For the carriage of substances of UN No. 244&fayoods of Class 5.1 or 8,
the bulwark ports, openings in the foot rail, eshall not be closed off. Nor



7.24.17.1

7.24.18.1

7.2.4.18.3

7.24.19

7.24.22.1

7.24.22.3

71.24.22.5

7.24.25.2

7.24.25.3

7.2.4.28.3

7.2.4.51.2

7.24.51.3

7.24.74

7.2.5.0.2

7.2.5.0.3

7.254.1

7.2.54.2

7.2.5.4.3

7.254.4
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shall they be closed off, during the voyage, in évent of carriage of other
dangerous goods."

In the third indent, delete "(b)" three times.
In the fourth indent, delete "(b)" three times.
In the first line, insert "cargo” before "tanks".

Insert "and inerting is required in column (20)Table C of Chapter 3.2" after
"Chapter 3.2".

Replace "(6) and (7)" by "(6), (7) and (17)".
Replace "relived" by "relieved".

Replace "two blue cones or blue lights" by "onéam blue cones or one or
two blue lights".

Insert ", replacing the flame arrester" aftee&aiing"”.
Replace "cargo" by "loading and unloading".

Replace "cargo" by "loading and unloading".

Insert "(0.4 bar)" after "40 kPa" and "(0.3 baajter "30 kPa".
Delete "(b)" three times.

Replace "electric corrosion protection againseéeal currents” by "active
cathodic corrosion protection".

Delete "(b)" three times.

Amend the text before the indents to read:

"When more than one marking should apply to aelesise first of the options
below shall apply:"

Replace "United Nations Economic Commission fordpe" by "UNECE".
Insert "berthed" before "vessels carrying".

Does not apply to English version.

Delete "local".

Delete "local" and replace "7.1.5.4.3" by "7.2.8"4
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7.2.58.1

PART 8

8.1.2.1(c)

8.1.2.1 (d)

8.1.2.1 ()

8.1.2.1 (k)
8.1.2.1 (1)

8.1.2.2 ()

8.1.2.3(a)

8.1.2.3 ()

8.1.2.3 ()

8.1.2.3

8.1.2.5

8.1.5.2

In the fourth indent, replace the text in paresth by "(information according
t0 5.4.1.1.2 (a) to (d))".

Delete "for all dangerous goods on board".

Amend to read as follows:
"(d) A copy of the ADN with the latest version d$ iannexed Regulations
which may be a copy which can be consulted by eieitt means at any time;"

Amend the last sentence to read as follows: 'fhbst recent list or certificate
shall be kept on board;"

Delete.
Delete.
Amend the first line to read as follows:

"(c) For vessels complying with the additional regments for double-hull
vessels:".

Delete the square brackets and footnote and refizading journal” by "cargo
stowage plan" and "7.2.4.11" by "7.2.4.11.2".

Delete the square brackets and footnote ancdtiase®©TE to read as follows:

"NOTE: It is not necessary to apply this paragragthe date of application
will be defined latef

Amend to read as follows:

"()  The inspection certificate for the pressumdiaf and vacuum relief
valves prescribed in 8.1.6.5, except for open tygank vessels, or open type
N vessels with flame-arresters."

Insert new subparagraphs (n) and (o) as follows:

"(n) For the carriage of refrigerated substandes,imstruction required in
7.2.3.28;

(0) The certificate concerning the refrigerationsteyn, prescribed in
9.3.1.27.10."

Delete and replace byRéservej.

Delete and replace byRéservel.
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8.1.6.6 Insert a NOTE to read as follows:

"NOTE: It is not necessary to apply this paragraphhe date of application
will be defined latef

8.1.10 Delete the square brackets and footnote andtiaseé®©TE to read as follows:

"NOTE: It is not necessary to apply this paragraphhe date of application
will be defined latef

8.2.2.7 Insert a new paragraph 8.2.2.7.0 as follows:

"8.2.2.7.0 The examination shall be organized by tdompetent authority or by an
examining body designated by the competent aughdrite examining body
shall not be a training provider.

The examining body shall be designated in writifigis approval may be of
limited duration and should be based on the folhmagriteria:

- Competence of the examining body;

- Specifications of the form of the examinations #xamining body is
proposing;

- Measures intended to ensure that examinationsrgrartial;

- Independence of the body from all natural or lggasons employing
ADN experts."

8.2.2.7.25 Amend the third sentence to read as follows:

"The examination shall last a total of 150 minutfsywhich 60 minutes for the
multiple-choice questions and 90 minutes for tHestantive questions."

8.2.2.8 Amend to read as follows:
"8.22.8 ADN special knowledge certificate

The issue and renewal of the ADN special knowledgificate conforming to
8.6.2, shall be the responsibility of the competauthority or a body authorized
by the competent authority. Certificates shalldseied to:

- candidates who have attended a basic or spesiaiiaining course and have
passed the examination;

- candidates who have taken part in a refreshadweanced training course.
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The validity of the basic training certificate dha¢ five years as from the date of
the examination.
Candidates who have obtained the ‘gases’ and/@matals’ specialized training
certificate shall be issued with a new certificatntaining all the certificates
relating to the basic and specialized training sesr The validity of the new
certificate shall be five years as from the datéhefbasic training examination.
If the refresher and advanced training course veadully completed before the
expiry of the period of validity of the certificatea new certificate shall not be
issued until the candidate has completed a furthigal basic training course and
passed an examination referred to in 8.2.2.7 above.
If a new certificate is issued following attendate specialized or refresher and
advanced training course, and the previous ceatdiovas issued by another
competent authority or by a body authorized by la@otompetent authority, the
previous certificate shall be retained and returteethe authority or body that
issued it."
8.6.3 Delete question 2 and replace wittRéserveld and delete the particulars in
Columns "vessel" and "loading/unloading place".
Amend question 17 to read as follows:
Vessel Loading/unloading
place
17. s the following system plugged in, in
working order and tested?
Overflow prevention device (only when O @)
loading the vessel)
Device for switching off the on-board O (@)
pump from the shore facility (only whep
unloading the vessel)
8.6.4. Insert a NOTE to read:
"NOTE: It is not necessary to apply this sectidrhe date of application will
be defined later."
PART 9
9.1.0 Does not apply to English version.
9.1.0.40.2.1 Insert a new indent (d) as follows:
"(d) FK-5-1-12 (dodecafluoro 2-methylpentane-Zph
9.1.0.40.2.4 (b)Insert the following sentence at the end:
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"In particular, the extinguishing agent must disceffective beneath the
floor.".

9.1.0.40.2.5 (c) Does not apply to English version.

9.1.0.40.2.5 (e) Amend (iii) to read as follows:

“(iii) the correct behaviour of the crew in the aveof activation and when
accessing the space to be protected following atidinr or diffusion, in
particular in respect of the possible presencexttsubstances;"

9.1.0.40.2.10 In (&), insert "general" before "danger".

9.1.0.40.2.13 Insert a new 9.1.0.40.2.13, worded as follows, ascumber the present

9.1.0.40.2.13 as 9.1.0.40.2.14:

"Fire-extinguishing system operating with FK-5-1-12

In addition to the requirements of 9.1.0.40.2.1 94d.0.40.2.9, fire-extinguishing
systems using FK-5-1-12 as an extinguishing agkall somply with the following
provisions:

(@)

(b)

(€)
(d)

(e)

(f)

()]

Where there are several spaces with differsogsgvolumes, every space shall be
equipped with its own fire-extinguishing system;

Every tank containing FK-5-1-12 placed in thmase to be protected shall be
fitted with a device to prevent overpressure. Tdevice shall ensure that the
contents of the tank are safely diffused in thecepa be protected if the tank is
subjected to fire, when the fire-extinguishing systhas not been brought into
service;

Every tank shall be fitted with a device petmd control of the gas pressure;

The level of filling of tanks shall not exce@dO0 kg/l. The specific volume of
depressurized FK-5-1-12 shall be taken to be 0.07°1€y;

The volume of FK-5-1-12 in the space to be gutatd shall be not less than 5.5%
of the gross volume of the space. This quantityll she released within 10
seconds;

Tanks of FK-5-1-12 shall be fitted with a prass monitoring device which

triggers an audible and visual alarm in the wheedeoin the event of an

unscheduled loss of extinguishing agent. Whereetig®eno wheelhouse, the alarm
shall be triggered outside the space to be pratecte

After discharge, the concentration in the spiacée protected shall not exceed
10.0%."



ECE/TRANS/WP.15/AC.2/26/Add.1

page 26
9.1.0.40.2.14

9.1.0.56.3
9.1.0.70

9.1.0.91.2 (a)

9.1.0.91.3

9.2.0.31.2

9.2.0.88.2
931

93181

9.3.183

931111

(ex. 9.1.0.40.2.13) In the title, insert "Fixediefore "fire-extinguishing
system" and in the text, insert "permanently fixbééfore "fire-extinguishing
systems".

Replace "245 IEC 66" by "standard IEC-60 245-84'9
Does not apply to English version.

Insert a sentence at the end to read "These &isermay be increased if the
construction is correspondingly reinforced.".

Amend to read as follows:

"The depth of the double bottom shall be at leas @n. The depth below the
suction wells may, however, be locally reduced, thhét space between the
bottom of the suction well and the bottom of thesed floor shall be at least
0.40 m. If spaces are between 0.40 m and 0.49 enstinface area of the
suction well shall not exceed 0.8.m

The capacity of the suction wells must not exced@®n{."

Amend to read "Ventilation inlets of the engimems and the air intakes of the
engines which do not take air in directly from #regine room shall be located
not less than 2 m from the protected area."

Amend to read "The vessel’s highest class sleatidmtinued.”

Replace "provisions" by "rules for construction".

Replace "The vessel's class shall be continueyl:"The vessel's highest class
shall be continued."

Delete "(b)".

In (a), insert below the table: "Alternative comstions in accordance with
9.3.4 are permitted.”

In (a), insert "in m" after "of the hull" twiceftar "cargo area", after "L/2)" and
after "trunk breadth" and "trunk width". Insert Here:" after "cargo area in
m;". In (b) and (c), delete "cargo" after "presSure

9.3.1.11.2 (a) Replace the text starting with "The cargo tankpsuis and fastenings" to the

end of (a) by:

"The cargo tank supports and fastenings shouldnexte not less than 10°
below the horizontal centreline of the cargo tahks.
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In footnote 1, at the end, inseklternative constructions in accordance with
9.3.4 are permitted.

9.3.1.11.2 (d) Replace "stringers" by "struts".

9.3.1.11.3 (a) Does not apply to English version.

9.31.11.8 Replace "personnel" by "persons".

9.3.1.125  Does not apply to English version.

9.3.1.126 In the second paragraph, delete "below deck".

9.3.1.17.6 In the fifth indent, insert "necessary" beforeritrol of the liquid".
9.31.18 Insert "(0.035 bar)" after "3.5 kPa".

9.3.1.21.1 (e) Atthe end, insert "of the gas phase in the ctagk".

9.3.1.21.7 In the second paragraph, insert "and loadingbteefoperation”.
9.3.1.21.8 Does not apply to English version.

9.31.21.9 Replace "at the two points" by "at two points".

9.3.1.21.10 Insert "(0.25 bar)" after "25 kPa".

931222 Replace "capable of withstanding the test pressuar accordance with
9.3.1.23.1" by "which comply with the provisions®8.1.23.1".

9.31.231  Does not apply to English version.

9.3.1.24.1 (b) Insert at the end "and shall ensure safety foiranmum time of three times the
operation period".

9.3.1.25.2 Insert a new subparagraph (g) as follows:

"(g) Pipes for loading and unloading, and vapoysepj shall not have
flexible connections fitted with sliding seals."

9.3.1.25.7 Delete "loading and".
9.3.1.27.1 Does not apply to English version.
9.3.1.27.4  Replace "two or more" by "several".

9.3.1.27.5 In the second sentence, delete "if possible".
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9.3.1.27.6 (a) Delete "column (20) of".

9.3.1.28 Delete "over the whole surface".

9.3.1.31.4 Insert "of the substances carried" after "temjpeeaclass” and delete "(b)".
9.3.1.321  Delete "liquid" twice and replace "0.60 m" by6h".

9.3.1.32.2  Delete "liquid".

9.3.1.34.2 Insert "of engines" after "Exhaust pipes".

9.3.1.40.21 Insert a new indent (d) as follows:
"(d) FK-5-1-12 (dodecafluoro 2-methylpentane-&ph
9.3.1.40.2.4 (b) Insert the following sentence at the end:

"In particular, the extinguishing agent must disceffective beneath the
floor.".

9.3.1.40.2.5 (e) Amend (iii) to read as follows:

"(iii) the correct behaviour of the crew in the av®f activation and when
accessing the space to be protected following atidir or diffusion, in
particular in respect of the possible presencexittsubstances;"

9.3.1.40.2.9 (c) Does not apply to English version.
9.3.1.40.2.10 In (a), insert "general" before "danger".
9.3.1.40.2.11 Replace "9.1.0.40.2.1 t0 9.1.0.40.2.9" by "9.3.240to0 9.3.1.40.2.9".

9.3.1.40.2.13 Insert a new 9.3.1.40.2.13, worded as follows, aedumber present
9.3.1.40.2.13 as 9.3.1.40.2.14:

"Fire-extinguishing system operating with FK-5-1-12

In addition to the requirements of 9.3.1.40.2.1 %&.1.40.2.9, fire-extinguishing
systems using FK-5-1-12 as an extinguishing agkall somply with the following
provisions:

(@) Where there are several spaces with differevgsgvolumes, every space shall be
equipped with its own fire-extinguishing system;

(b) Every tank containing FK-5-1-12 placed in tigace to be protected shall be
fitted with a device to prevent overpressure. Tdevice shall ensure that the
contents of the tank are safely diffused in thecepa be protected if the tank is



(€)
(d)

(e)

(f)

()]
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subjected to fire, when the fire-extinguishing systhas not been brought into
service;

Every tank shall be fitted with a device petmd control of the gas pressure;

The level of filling of tanks shall not exce@&dO0 kg/l. The specific volume of
depressurized FK-5-1-12 shall be taken to be 0.07°11€y;

The volume of FK-5-1-12 in the space to be gutatd shall be not less than 5.5%
of the gross volume of the space. This quantityll sha released within 10
seconds;

Tanks of FK-5-1-12 shall be fitted with a prass monitoring device which

triggers an audible and visual alarm in the wheedeoin the event of an

unscheduled loss of extinguishing agent. Whereetig®eno wheelhouse, the alarm
shall be triggered outside the space to be pratecte

After discharge, the concentration in the spiacée protected shall not exceed
10.0%."

9.3.1.40.2.14 (ex. 9.3.1.40.2.13) In the title, insert "Fixed'eftre "fire-extinguishing

9.3.1511

9.3.1.51.2

9.3.1.56.5

system" and in the text, insert "permanently fixedfore "fire-extinguishing
systems".

Replace "electric corrosion protection againsteeal currents” by "active
cathodic corrosion protection”.

Does not apply to English version.

Replace "IEC publication 60 245-4 (1994)" by r&tard IEC 60 245-4: 1994".

9.3.20.1(c) Amendtoread"(c) Vapour pipes and gas dischpiges shall be protected

93281

9.3.2.8.3

against corrosion.".

Replace "The vessel's class shall be continued:"'The vessel's highest class
shall be continued."

Delete "(b)".

9.3.2.11.1 (a) Insert below the table: "Alternative constructionsaccordance with 9.3.4 are

permitted.”

Insert "in m" after "the hull" twice, and aftediStance" once.

9.3.2.11.1 (d) Replace "L" by "I".

9.3.2.11.2 (d) Replace "stringers" by "struts".
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9.3.2.11.2 (e) Insert a new (e) to read as follows:

"(e) A local recess in the cargo deck, containea@lbrides, with a depth greater
than 0.1 m, designed to house the loading and dimigaump, is permitted
if it fulfils the following conditions:

— The recess shall not be greater than 1 m in depth.

— The recess shall be located not less than 6 m émnances and openings
to accommodation and service spaces outside the eaea.

— The recess shall be located at a minimum distaree the side plating
equal to one quarter of the vessel’s breadth.

— All pipes linking the recess to the cargo tankdldfefitted with shut-off
devices fitted directly on the bulkhead.

- All the controls required for the equipment locabedhe recess shall be
activated from the deck.

— If the recess is deeper than 0.5 m, it shall beigeal with a permanent
gas detection system which automatically indicates presence of
explosive gases by means of direct-measuring seremmil actuates a
visual and audible alarm when the gas concentréta@nreached 20% of
the lower explosion limit. The sensors of this eystshall be placed at
suitable positions at the bottom of the recess. Sdesanent shall be
continuous.

- Visual and audible alarms shall be installed in Wieeelhouse and on
deck and, when the alarm is actuated, the vesadirig and unloading
system shall be shut down. Failure of the gas tletesystem shall be
immediately signalled in the wheelhouse and on dgckeans of visual
and audible alarms.

— It shall be possible to drain the recess usingséesy installed on deck in
the cargo area and independent of any other system.

— The recess shall be provided with a level alarmiagewhich activates
the draining system and triggers a visual and aed@éarm in the
wheelhouse when liquid accumulates at the bottom.

- When the recess is located above the cofferdam,etigine room
bulkhead shall have an ‘A-60’ fire protection irstidbn according to
SOLAS 74, Chapter 11-2, Regulation 3.

— When the cargo area is fitted with a water-spragtesy, electrical
equipment located in the recess shall be protemgedghst infiltration of
water.
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— Pipes connecting the recess to the hull shall ass ggthrough the cargo
tanks."

9.3.2.11.3 (a) In the third sentence, delete "insulated".

932114

932117

9.3.211.9

9.3.2.11.10

932126

9.3.2.15.2

932176

9.3.2.18

932201

932215

9.3.2.21.7

932222

In the third paragraph, insert "loading or" befbualoading" and insert at the
end "These shut-off devices shall be operable ttwdeck.".

At the end insert a new sub-paragraph as follOAternative constructions in
accordance with 9.3.4 are permitted.".

Does not apply to English version.

Replace "injured or unconscious personnel" byitired or unconscious
person”.

In the second paragraph, delete "below deck".

Does not apply to English version.

In the fifth indent, insert "necessary" beforeritrol of the liquid".
Insert "(0.035 bar)" after "3.5 kPa".

Delete "For openings giving access to double-$pgices on deck the last
sentence of 9.3.2.10.3 remains applicable.".

Insert a new subparagraph (c) as follows:

"(c) Vessels which may be delivering products regpliifor operation of
vessels shall be equipped with a transhipmentifia@ibmpatible with
European standard EN 12 827:1996 and a rapid dairice enabling
refuelling to be interrupted. It shall be possibdeactuate this rapid
closing device by means of an electrical signamfrthe overflow
prevention system. The electrical circuits actupatihe rapid closing
device shall be secured according to the quiesaamént principle or
other appropriate error detection measures. The staoperation of
electrical circuits which cannot be controlled gsithe quiescent
current principle shall be capable of being eadilgcked.

It shall be possible to actuate the rapid closiegick independently of the
electrical signal.

The rapid closing device shall actuate a visualaudible alarm on board."

Insert "(0.05 bar)" after "5 kPa" and "(0.4 baajter "40 kPa".

Replace "9.3.2.23.1" by "9.3.2.23.2".
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9.3.2.22.5 (a) Does not apply to English version.
9.3.2.22.5 (c) Delete "pressure/".

9.3.2.25.2 Insert a new subparagraph (i), to read as follows:

"(i)Pipes for loading and unloading, and vapouyregi, shall not have flexible
connections fitted with sliding seals."

9.3.225.7 Insert at the beginning "The pipes for loading antbading shall be fitted with
pressure gauges at the outlet of the pumps."

9.3.225.9 In 3, replace "of 50%" by "and 50%".
9.3.225.10 Inserta NOTE to read as follows:

"NOTE: It is not necessary to apply this paragragthe date of application
will be defined latef

9.3.226.1 Does not apply to English version.
9.3226.4 Replace "(29)" by "(10)".
9.3.2.28 Insert "(0.5 bar)" after "50 kPa".
9.3.231.4 Insert "of the substances carried" after "temjpeeaclass” and delete "(b)".
9.32321  Delete "liquid" twice and replace "0.60 m" by6h".
9.3.232.2 Delete "liquid" and replace "0.50 m" by "0.5m".
9.3.240.21 Insert a new indent (d) as follows:
"(d) FK-5-1-12 (dodecafluoro 2-methylpentane-&ph
9.3.2.40.2.4 (b) Insert the following sentence at the end:

"In particular, the extinguishing agent must dsoeffective beneath the
floor.".

9.3.2.40.2.5 (e) Amend (iii) to read as follows:

"(iii) the correct behaviour of the crew in the avef activation and when
accessing the space to be protected following atidir or diffusion, in
particular in respect of the possible presencexittsubstances;"

9.3.2.40.2.13 Insert a new 9.3.2.40.2.13, worded as follows, rndimber present
9.3.2.40.2.13 as 9.3.2.40.2.14:
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"Fire-extinguishing system operating with FK-5-1-12

In addition to the requirements of 9.3.2.40.2.1 948.2.40.2.9, fire-extinguishing
systems using FK-5-1-12 as an extinguishing agball omply with the following
provisions:

@)

(b)

(€)
(d)

(e)

(f)

(¢)]

Where there are several spaces with differevgsgvolumes, every space shall be
equipped with its own fire-extinguishing system;

Every tank containing FK-5-1-12 placed in thmase to be protected shall be
fitted with a device to prevent overpressure. Tievice shall ensure that the
contents of the tank are safely diffused in thecepa be protected if the tank is
subjected to fire, when the fire-extinguishing systhas not been brought into
service;

Every tank shall be fitted with a device petimg control of the gas pressure;

The level of filling of tanks shall not exce@d0 kg/l. The specific volume of
depressurized FK-5-1-12 shall be taken to be O. ;

The volume of FK-5-1-12 in the space to be gut#d shall be not less than 5.5%
of the gross volume of the space. This quantityll she released within 10
seconds;

Tanks of FK-5-1-12 shall be fitted with a press monitoring device which

triggers an audible and visual alarm in the wheadleoin the event of an

unscheduled loss of extinguishing agent. Whereetl®eno wheelhouse, the alarm
shall be triggered outside the space to be pratgcte

After discharge, the concentration in the spacée protected shall not exceed
10.0%."

9.3.240.2.14 (ex. 9.3.2.40.2.13) In the title, insert "Fixedefbre "fire-extinguishing

932424

9.3.2511

9.3.2.51.2

9.3.2.56.5

9.3.3.8.3

system" and in the text, insert "permanently fixédfore "fire-extinguishing
systems".

Delete "(b)" twice and replace "2.00 m" by "2 wide and "6.00 m" by "6 m".

Replace "electric corrosion protection againstemdl currents” by "active
cathodic corrosion protection”.

Does not apply to English version.
Replace "IEC publication 60 245-4 (1994)" by stard IEC 60 245-4: 1994".

Delete "(b)".

9.3.3.11.1 (a) Insert below the table: "Alternative constructionsaccordance with 9.3.4 are

permitted."
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9.3.311.1 In(a), insert "in m" after "of the hull" twiceftar "cargo area", after "L/2)" and
after "trunk breadth" and "trunk width". Insert Here:" after "cargo area in
m;". In (c), delete "cargo" after "pressure”.

933131 Insert "single hull" before "vessels".

9.3.3.17.6 In the fifth indent, insert "necessary" beforeritrol of the liquid".

9.3.3.25.2 (f) Insert a NOTE to read as follows:

"NOTE: It is not necessary to apply this paragraphhe date of application
will be defined latef

9.3.3.25.2(g) Insert a NOTE to read as follows:

"NOTE: It is not necessary to apply this paragragthe date of application
will be defined latef

9.3.3.25.2 Insert a new subparagraph (h), to read as follows:
"(h) Pipes for loading and unloading, and vapoysepj shall not have
flexible connections fitted with sliding seals whenbstances with

corrosive properties (see column (5) of Table Cbhépter 3.2, hazard
8) are transported."

9.3.3.25.7 Insert at the beginning "The pipes for loading antbading shall be fitted with
pressure gauges at the outlet of the pumps."

9.3.3.25.10 Inserta NOTE to read as follows:

"NOTE: It is not necessary to apply this paragrafine date of application
will be defined latef

9.3.3.26 Insert a NOTE to read as follows:

"NOTE: It is not necessary to apply this paragragthe date of application
will be defined latef

9.3.3.26.1 Does not apply to English version.

9.3.3.26.4  Does not apply to English version.

9.3.3.314 Insert "of the substances carried" after "temjpeeaclass” and delete "(b)".
9.3.3.321  Delete "liquid" twice and replace "0.60 m" by6Mh".

9.3.3.32.2  Delete "liquid".
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9.3.340.2.1 Insert a new indent (d) as follows:
"(d) FK-5-1-12 (dodecafluoro 2-methylpentane-&ph
9.3.3.40.2.4 (b) Insert the following new sentence at the end:

"In particular, the extinguishing agent must disceffective beneath the
floor.".

9.3.3.40.2.5 (e) Amend (iii) to read as follows:

"(iii) The correct behaviour of the crew in the av®f activation and when
accessing the space to be protected following aiitin or diffusion, in
particular in respect of the possible presencexttsubstances;"

9.3.3.40.2.13 Insert a new 9.3.3.40.2.13, worded as follows, ramtimber present
9.3.3.40.2.13 a5 9.3.3.40.2.14:

"Fire-extinguishing system operating with FK-5-1-12

In addition to the requirements of 9.3.3.40.2.1 948.3.40.2.9, fire-extinguishing
systems using FK-5-1-12 as an extinguishing agkall omply with the following
provisions:

(&) Where there are several spaces with differevgsgvolumes, every space shall be
equipped with its own fire-extinguishing system;

(b) Every tank containing FK-5-1-12 placed in thmace to be protected shall be
fitted with a device to prevent overpressure. Tdevice shall ensure that the
contents of the tank are safely diffused in thecepa be protected if the tank is
subjected to fire, when the fire-extinguishing systhas not been brought into
service;

(c) Every tank shall be fitted with a device petmg control of the gas pressure;

(d) The level of filling of tanks shall not exce@dO0 kg/l. The specific volume of
depressurized FK-5-1-12 shall be taken to be 0.0711€y;

(e) The volume of FK-5-1-12 in the space to be guoted shall be not less than 5.5%
of the gross volume of the space. This quantityll she released within 10
seconds;

() Tanks of FK-5-1-12 shall be fitted with a press monitoring device which
triggers an audible and visual alarm in the wheadeoin the event of an
unscheduled loss of extinguishing agent. Whereetig®eno wheelhouse, the alarm
shall be triggered outside the space to be pratecte
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(g) After discharge, the concentration in the spiceée protected shall not exceed
10.0%."

9.3.340.2.14 (ex. 9.3.3.40.2.13) In the title, insert "Fixedeftre "fire-extinguishing
system" and in the text, insert "permanently fixbédfore "fire-extinguishing
systems".

9.3.3424  Delete "(b)" twice and replace "2.00 m" by "2 mlice and "6.00 m" by "6 m".

9.3.351.1 Replace "electric corrosion protection againsteexl currents” by "active
cathodic corrosion protection”.

9.3.351.2 Does not apply to English version.

9.3.353.3 Amend to read "Independent cargo tanks shalbbined."

9.34 Insert a new section to read as follows:

"9.34 Alternative constructions

9341 General

9.34.1.1 The maximum permissible capacity of ageatank in accordance with

9.3.1.11.1, 9.3.2.11.1 and 9.3.3.11.1 may be extkehd the minimum
distances in accordance with 9.3.1.11.2 a) an@.9.B.7 may be deviated from
provided that the provisions of this section armpbed with. The capacity of
a cargo tank shall not exceed 1000 m

9.3.4.1.2 Tank vessels whose cargo tanks exceedch#xanum allowable capacity or
where the distance between the side wall and thgodank is smaller than
required, shall be protected through a more craghweside structure. This
shall be proved by comparing the risk of a conweri construction
(reference construction), complying with the ADNju&tions with the risk of
a crashworthy construction (alternative construmtio

9.3.4.1.3 When the risk of the more crashworthystction is equal to or lower than
the risk of the conventional construction, equinaler higher safety is proven.
The equivalent or higher safety shall be proveadcordance with 9.3.4.3.

9.34.1.4 When a vessel is built in compliance witlis section, a recognised
classification society shall document the applaratiof the calculation
procedure in accordance with 9.3.4.3 and shall sultenconclusions to the
competent authority for approval.

The competent authority may request additionalutatons and proof.

9.3.4.1.5 The competent authority shall includes tbonstruction in the certificate of
approval in accordance with 8.6.1.



9.34.2

9.34.21

9.3.4.2.2

9.3.4.2.3

9.34.3

9.343.1
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Approach

The probability of cargo tank rupture tlua collision and the area around the
vessel affected by the cargo outflow as a resudtetbf are the governing
parameters. The risk is described by the folloviarghula:

R=P«C

Wherein: R risk [n],
P probability of cargo tank rupture [],
C consequence (measure of damage) of cargo tankreujoif].

The probabilit of cargo tank rupture depends on the probabilgyridution
of the available collision energy represented bgseés, which the victim is
likely to encounter in a collision, and the capipibf the struck vessel to
absorb collision energy without cargo tank ruptufe.decrease of this
probability can be achieved by means of a morehevaghy side structure.

The consequenc€ of cargo spillage resulting from cargo tank ruptus
expressed as an affected area around the strus&lves

The procedure according to 9.3.4.3 shwwvs tank rupture probabilities shall
be calculated as well as how the collision eneiggoebing capacity of side
structure and a consequence increase shall berdeset.

Calculation procedure

The calculation procedure shall followbB3ic steps. Steps 2 through 10 shall
be carried out for both the alternative design #rel reference design. The

following table shows the calculation of the weggghprobability of cargo tank
rupture:
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Step 1

Besides the alternative design, which is used &ga tanks exceeding the
maximum allowable capacity or a reduced distand¢evdsen the side wall and

the cargo tank as well as a more crashworthy srdetsre, a reference design
with at least the same dimensions (length, widéptll, displacement) shall be
drawn up. This reference design shall fulfil theyueements specified in

section 9.3.1 (Type G), 9.3.2 (Type C) or 9.3.3p@W) and shall comply

with the minimum requirements of a recognised digssion society.

Step 2

9.3.4.3.1.2.1 The relevant typical collision lacas i=1 through n shall be determinddhe

table in 9.3.4.3.1 depicts the general case whemeetare 'n' typical collision
locations.

The number of typical collision locations dependstibe vessel design. The
choice of the collision locations shall be accepteyl the recognised
classification society.

9.3.4.3.1.2.2 Vertical collision locations

9.3.4.3.1.2.2.Tank vessel type C and N

9.3.4.3.1.2.2.1.1 The determination of the colhdiacations in the vertical direction depends

on the draught differences between striking andcktrvessel, which is
limited by the maximum and minimum draughts of be#ssels and the
construction of the struck vessel. This can beateg graphically through a
rectangular area which is enclosed by the valueshef maximum and
minimum draught of both striking and struck vegsek following figure).
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Definition of vertical striking locations

9.3.4.3.1.2.2.1.2 Each point in this area reprasarnpossible draught combination.,dx is
the maximum draught andifi, is the minimum draught of the striking
vessel, while Tnaxand Lmin are the corresponding minimum and maximum
draughts of the struck vessel. Each draught cortibmahas an equal
probability of occurrence.

9.3.4.3.1.2.2.1.3 Points on each inclined lineha figure in 9.3.4.3.1.2.2.1.1 indicate the
same draught difference. Each of these lines tsflacvertical collision
location. In the example in the figure in 9.3.4.3.2.1.1 three vertical
collision locations are defined, depicted by thaeeas. Point As the point
where the lower edge of the vertical part of thetpbarge or V-bow strikes
at deck level of the struck vessel. The triangalaa for collision case 1 is
bordered by point £ This corresponds to the vertical collision looati
"collision at deck level". The triangular uppertlefrea of the rectangle
corresponds to the vertical collision location Tigidbn below deck". The
draught differenceAT;, i=1,2,3 shall be used in the collision calculasio
(see following figure).
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Example of vertical collision locations

9.3.4.3.1.2.2.1.4 For the calculation of the cmlhsenergies the maximum masses of both
striking vessel and struck vessel must be usedhgsigpoint on each
respective diagonalT;).

9.3.4.3.1.2.2.1.5 Depending on the vessel deskgnrécognised classification society may
require additional collision locations.

9.3.4.3.1.2.2.2 Tank vessel type G
For a tank vessel type G a collision at half taaight shall be assumed. The
recognised classification society may require aoiat collision locations at
other heights. This shall be agreed with the reseghclassification society.

9.3.4.3.1.2.3 Longitudinal collision location

9.3.4.3.1.2.3.1 Tank vessels type C and N

At least the following three typical collision Id@@ns shall be considered:

— at bulkhead,
— between webs and
- at web.
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9.3.43.1.23.1

9.3.43.1.24

9.3.43.1.241

9.3.4.3.1.2.4.2

9.3.4.3.1.2.4.3

9.3.4.3.1.3

9.3.4.3.1.3.1

9.3.4.3.1.3.2

Tank vessel Type G

For a tank vessel type G at least the followingeghtypical collision
locations shall be considered:

— at cargo tank end,
- between webs and

— at web.
Number of collision locations
Tank vessel type C and N

The combination of vertical and longitudinal cathis locations in the
example mentioned in 9.3.4.3.1.2.1.3 and 9.3.231 results in 3+3=9
collision locations.

Tank vessel type G

The combination of vertical and longitudinal cabiis locations in the
example mentioned in 9.3.4.3.1.2.2.2 and 9.3.232 results in 1«3 =3
collision locations.

Additional examinations for tank vessels type Gn@ N with independent
cargo tanks

As proof that the tank seatings and the buoyansiyamts do not cause any
premature tank rupture, additional calculationslisha carried out. The
additional collision locations for this purpose khae agreed with the
recognised classification society.

Step 3

For each typical collision location a weighting tiacwhich indicates the
relative probability that such a typical collisitotation will be struck shall
be determined. In the table in 9.3.4.3.1 theseofacare namevfio
(column J). The assumptions shall be agreed witd thcognised
classification society.

The weighting factor for each collision locationtlie product of the factor
for the vertical collision location by the factarfthe longitudinal collision
location.

Vertical collision locations



9.3.4.3.1.3.21

9.3.4.3.1.3.2.2

9.3.4.3.1.3.3

9.3.4.3.1.33.1

9.3.4.3.1.3.3.2
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Tank vessel type C and N

The weighting factors for the various vertical @itin locations are in each
case defined by the ratio between the partial émeahe corresponding
collision case and the total area of the rectastjewn in the Figure in
9.3.4.3.1.2.2.1.1.

For example, for collision case 1 (see figure i13.43.1.2.2.1.3) the
weighting factor equals the ratio between the gidar lower right area of
the rectangle, and the area of the rectangle baetwe@@mum and maximum
draughts of striking and struck vessels.

Tank vessel type G

The weighting factor for the vertical collision ktn has the value 1.0, if
only one collision location is assumed. When theogaised classification
society requires additional collision locationsg theighting factor shall be
determined analogous to the procedure for tankel@sgoe C and N.

Longitudinal collision locations
Tank vessel type C and N

The weighting factor for each longitudinal collisidocation is the ratio
between the "calculational span length" and th& tangth.

The calculational span length shall be calculatefbbows:

(a) collision on bulkhead:
0.2 - distance between web frame and bulkhead,nbttlarger than
450 mm,

(b) collision on web frame:
sum of 0.2 » web frame spacing forward of the rame, but not larger
than 450 mm, and 0.2 » web frame spacing aft ofntbb frame, but not
larger than 450 mm, and

(c) collision between web frames:
cargo tank length minus the length "collision alkkhead" and minus the
length "collision at web frame".

Tank vessel type G
The weighting factor for each longitudinal collisidocation is the ratio

between the "calculational span length" and thgtle of the hold space.
The calculational span length shall be calculatefbbows:
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(a) collision at cargo tank end:
distance between bulkhead and the start of thedridal part of the
cargo tank,

(b) collision on web frame:
sum of 0.2 » web frame spacing forward of the fame, but not larger
than 450 mm, and 0.2 » web frame spacing aft ofnbk frame, but not
larger than 450 mm, and

(c) collision between web frames:
cargo tank length minus the length "collision argo tank end" and
minus the length "collision at web frame".

9.343.14 Step4

9.3.4.3.1.4.1 For each collision location the sadin energy absorbing capacity shall be
calculated. For that matter the collision energwaabing capacity is the
amount of collision energy absorbed by the vedsetture up to initial rupture
of the cargo tank (see the table in 9.3.4.3.1,mal: Eo¢(;)). For this purpose
a finite element analysis in accordance with 94324shall be used.

9.3.4.3.1.4.2 These calculations shall be done for two collissmenarios according to the
following table. Collision scenario | shall be aysdd under the assumption of
a push barge bow shape. Collision scenario Il shallanalysed under the
assumption of a V-shaped bow.

These bow shapes are defined in 9.3.4.4.8.
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Table : Speed reduction factors for scenario kcenario Il with weighting factors

V-shape-bow,
striking angle 9(C
0,20

Causes
Communication error | Technical
N Human error
and poor visibility error
0,50 0,20 0,30
| / g fr;
1 82
ol o
é I | g g g 0.66 0.50 1.00
g 55 § §
3 2k
]
0
(1
(&)
@
S RN
in 0.30 1.00

9.3.43.15 Step5

9.3.4.3.1.5.1 For each collision energy absorptiapacityEi.), the associated probability
of exceedance is to be calculated, i.e. the prdibabf cargo tank rupture. For
this purpose, the formula for the cumulative pralitgbdensity functions
(CPDF) below shall be used. The appropriate cdeffts shall be selected
from the Table in 9.3.4.3.1.5.6 for the effectivag®s of the struck vessel.

Puo = C1(Eioc()® + CoEioc(y)” + CaEiocgy + Ca

with: Pye, probability of tank rupture,
C,.4 coefficients from table in 9.3.4.3.1.5.6,
Eiocqiy collision energy absorbing capacity.

9.3.4.3.1.5.2 The effective mass shall be equéheomaximum displacement of the vessel
multiplied by a factor of 1.4. Both collision sceis (9.3.4.3.1.4.2) shall be

considered.

9.3.4.3.1.5.3 In the case of collision scenariplish barge bow at 55°), three CPDF

formulas shall be used:

CPDF 50% (velocity 0.5 Ma),
CPDF 66% (velocity 2/3 Wxy) and
CPDF 100% (velocity May).
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9.3.4.3.1.54
formulas shall be used:
CPDF 30% (velocity 0.3 W) and
CPDF 100% (velocity Wax)-
9.3.4.3.1.5.5

P100%andP30% P100%respectively.

9.3.4.3.1.5.6 Table: Coefficients for the CPDF fulas

Effective mass of
struck vessel in

velocity = 1 XM

coefficients

In the case of scenario Il (V-shaped at 90°), the following two CPDF

In the table in 9.3.4.3.1, columihEse probabilities are call®b0% P66%

tonnes G G G Ci range
14000 4.106E-05 -2.507E-03 9.727E-03 9.983E-01 4O
12000 4.609E-05 -2.761E-03 1.215E-02 9.926E-01 | #&<&6
10000 5.327E-05 -3.125E-03 1.569E-(2 9.839E-01 &8
8000 6.458E-05 -3.691E-08 2.108E-02 9.715E-01 4<EL
6000 7.902E-05 -4.431E-08 2.719E-02 9.590E-01 | 4<E/
4500 8.823E-05 -5.152E-08 3.285E-02 9.482E-01 | 4<H
3000 2.144E-05 -4.607E-08 2.921E-02 9.555E-01 | 2<BEO
1500 -2.071E-03| 2.704E-02 -1.245E-01 1.169E+0D0 | XxPE
Effective mass of velocity = 0.66 X.¥x
struck vessel in coefficients
tonnes G G G C, range
14000 4.638E-04 -1.254E-02 2.041E-02 1.000E+D0 =K
12000 5.377E-04 -1.427E-02 2.897E-(2 9.908E-01 &
10000 6.262E-04 -1.631E-02 3.849E-(2 9.805E-01 x5
8000 7.363E-04 -1.861E-0P 4.646E-02 9.729E-01 | 2<B
6000 9.115E-04 -2.269E-0p 6.285E-02 9.573E-01 <P
4500 1.071E-03 -2.705E-0p 7.738E-02 9.455E-01 I<EL
3000 -1.709E-05| -1.952E-0p 5.123E-02 9.682E-01 | JI<&
1500 -2.479E-02 1.500E-01 -3.218E-p1  1.204E+D0 | I<E
Effective mass of velocity = 0.5 Xq¥x
struck vessel in coefficients

tonnes (o G, Cs Cy range
14000 2.621E-03 -3.978E-02 3.363E-(2 1.000E+DP0 i<
12000 2.947E-03 -4.404E-02 4.759E-(2 9.932E-01 <&
10000 3.317E-03 -4.873E-02 5.843E-(2 9.878E-01 | &&
8000 3.963E-03 -5.723E-0p  7.945E-02 9.739E-01 | X<E
6000 5.349E-03 -7.407E-0p 1.186E-01 9.517E-01 | JI<&
4500 6.303E-03 -8.713E-0p  1.393E-01 9.440E-01 | JI<&
3000 2.628E-03 -8.504E-0p 1.447E-01 9.408E-01 JI<E
1500 -1.566E-01 5.419E-01 -6.348E-p1  1.209E+Dp0 I<E
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Effective mass of velocity = 0.3 Xp¥x
struck vessel in coefficients
tonnes G G G Ci range
14000 5.628E-02| -3.081E-01 1.036E-01 9.991E-01 | JI<E
12000 5.997E-02| -3.212E-Q1 1.029E-01 1.002E+P0 | JI<E
10000 7.477E-02| -3.949E-Q1 1.875E-01 9.816E-01 | JI<E
8000 1.021E-02| -5.143E-01 2.983E-01 9.593E-01 o<
6000 9.145E-02| -4.814E-01 2.421E-01 9.694E-01 o<
4500 1.180E-01| -6.267E-01 3.542E-01 9.521E-01 o<
3000 7.902E-02| -7.546E-01 5.079E-01 9.218E-01 lol<EE
1500 -1.031E+0Q 2.214E-01 1.891E-01 9.554E-01 Q.=<E

9.3.4.3.1.6

9.34.3.1.7

9.3.4.3.1.8

The range where the formula is valid is given ituom 6. In case of anif
value below the range the probability equalg#1.0. In case of a value above
the range B, equals 0.

Step 6

The weighted probabilities of cargo tank rupturged (table in 9.3.4.3.1,
column H) shall be calculated by multiplying eachrgo tank rupture
probability Py, (table in 9.3.4.3.1, column F) by the weightingtéas wiq,
according to the following table:

Table: Weighting factors for each characteristitision speed

weighting factor
| Scenario | CPDF 50% wf50% 0.2
CPDF 66% wf66% 0.5
CPDF 100% wf100% 0.3
| Scenarioll CPDF 30% wf30% 0.7
CPDF 100% wf100% 0.3
Step 7

The total probabilities of cargo tank rupturig.® (table in 9.3.4.3.1, column I)
resulting from 9.3.4.3.1.6 (step 6) shall be calted as the sum of all
weighted cargo tank rupture probabilitiege (table in 9.3.4.3.1, column H)
for each collision location considered.

Step 8

For both collision scenarios the weighted totabbabilities of cargo tank
rupture Rioci shall, in each case, be calculated by multiplytimg total tank
probabilities of cargo tank rupturg.dp) for each collision location, by the
weighting factors wic corresponding to the respective collision locatisee
9.3.4.3.1.3 (step 3) and table in 9.3.4.3.1, coldinn
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9.3.4.3.1.9

9.3.4.3.1.10

9.3.4.3.1.11

9.3.4.3.1.12

Step 9

Through the addition of the weighted total prokiabs of cargo tank rupture
Puwioc(iy » the scenario specific total probabilities ofgmatank rupture £enand
Psceni (table in 9.3.4.3.1, column L) shall be calculatéor each collision
scenario | and Il separately.

Step 10

Finally the weighted value of the overall totablpability of cargo tank rupture
P shall be calculated by the formula below (tabl®.iB.4.3.1, column O):

Pv = 0.8 * Reeni+ 0.2 * Reenii
Step 11

The overall total probability of cargo tank rumR, for the alternative design
is called R. The overall total probability of cargo tank rupguR, for the
reference design is called P

Step 12

9.3.4.3.1.12.1 The ratio ((C,) between the consequence (measure of damagef) &cargo

tank rupture of the alternative design and the equence Cof a cargo tank
rupture of the reference design shall be determividdthe following formula:

Ci/Ci =Vnh! V,

With C,/C, the ratio between the consequence related toltémaative design,
and the consequence related to the reference design

V,  maximum capacity of the largest cargo tank inahernative design,

V, maximum capacity of the largest cargo tank refegedesign.

9.3.4.3.1.12.2 This formula was derived for charastic cargoes as listed in the following

table.
Table: Characteristic cargoes
UN Description

Benzene 1114 Flammable liquid
Packing group Il
Hazardous to health

Acrylonitrile 1093 Flammable liquid

Stabilised Packing group |

ACN Toxic, stabilised

n-Hexane 1208 Flammable liquid
Packing group Il

Nonane 1920 Flammable liquid
Packing group IlI

Ammonia 1005 Toxic, corrosive gas
Liquefied under pressure

Propane 1978 Flammable gas
Liquefied under pressure
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9.3.4.3.1.12.3 For cargo tanks with capacities betw380 i and 1000 rh containing
flammable, toxic and acid liquids or gases it shallassumed that the effect
increase relates linearly to the increased tanlkaagp (proportionality factor
1.0).

9.3.4.3.1.12.4 If substances are to be carriedank tvessels, which have been analysed
according to this calculation procedure, where phreportionality factor
between the total cargo tank capacity and the t&ifearea is expected to be
larger than 1.0, as assumed in the previous pgragtiae affected area shall be
determined through a separate calculation. In tisise the comparison as
described in 9.3.4.3.1.13 (step 13) shall be chwig with this different value
for the size of the affected area, t.

9.3.4.3.1.13 Step 13
P.

n

rupture Rfor the reference design and the overall totabability of cargo

C

tank rupture Rfor the alternative design shall be compared withratio—="

]
between the consequence related to the alterrdessign, and the consequence
related to the reference design.

Finally the ratio between the overall total probability of cargo kan

When Qs P is fulfilled, the evidence according to 9.3.4.1f& the

alternative design is provided.

9.34.4 Determination of the collision energy absorbing capacity

9.34.4.1 General

9.3.4.4.1.1 The determination of the collision energy absorhiagacity shall be carried
out by means of a Finite Element Analysis (FEA)e Hmalysis shall be carried
out using a customary finite element code (e.gDYNA!, PAM-CRASH,
ABAQUS? etc.) capable of dealing with both geometrical amaterial non-
linear effects. The code shall also be able to kitauupture realistically.

9.3.4.4.1.2 The program actually used and the level of deththe calculations shall be
agreed upon with a recognised classification spciet

9.3.4.4.2 Creating the finite element models (FE models)

LLSTC, 7374 Las Positas Rd, Livermore, CA 94551 T8 : +1 925 245-4500.

2 ESI Group, 8, Rue Christophe Colomb, 75008 P&riance

Tel: +33 (0)1 53 65 14 14, Fax: +33 (0)1 53 65 12 E-mail: info@esi-group.com.
¥ SIMULIA, Rising Sun Mills, 166 Valley Street, Rdmnce, RI 02909-2499 USA
Tel: +1 401 276-4400, Fax: +1 401 276-4408, E-maifo@simulia.com.
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9.34.4.21

9.3.4.4.2.2

9.3.4.4.2.3

9.3.4.4.24

9.3.4.4.25

9.3.4.4.2.6

9.3.4.4.3

First of all, FE models for the morastworthy design and one for the
reference design shall be generated. Each FE nshadll describe all plastic
deformations relevant for all collision cases cdastd. The section of the
cargo area to be modelled shall be agreed uponawnigitognised classification
society.

At both ends of the section to be mededll three translational degrees of
freedom are to be restrained. Because in mostsimoilicases the global
horizontal hull girder bending of the vessel is nbsignificant relevance for
the evaluation of plastic deformation energy isugficient that only half beam
of the vessel needs to be considered. In thesescése transverse
displacements at the centre line (CL) shall be waimed. After generating the
FE model, a trial collision calculation shall beraed out to ensure that there is
no occurrence of plastic deformations near the tcaim$ boundaries.
Otherwise the FE modelled area has to be extended.

Structural areas affected during dohis shall be sufficiently finely idealized,
while other parts may be modelled more coarselg flireness of the element
mesh shall be suitable for an adequate descriptbnlocal folding
deformations and for determination of realistictaup of elements.

The calculation of rupture initiatiorush be based on fracture criteria which
are suitable for the elements used. The maximwment size shall be less
than 200 mm in the collision areas. The ratio betw¢he longer and the
shorter shell element edge shall not exceed theevaf three. The element
lengthL for a shell element is defined as the longer lerdtboth sides of the
element. The ratio between element length and elerieckness shall be
larger than five. Other values shall be agreed upath the recognised
classification society.

Plate structures, such as shell, ihn#r(tank shell in the case of gas tanks),
webs as well as stringers can be modelled as slegtients and stiffeners as
beam elements. While modelling, cut outs and masthah collision areas
shall be taken into account.

In the FE calculation the 'node on sagnpenalty' method shall be used for
the contact option. For this purpose the followmamgions shall be activated in
the codes mentioned:

—  "contact_automatic_single_surface" in LS-DYNA,
- "self impacting" in PAMCRASH, and

—  similar contact types in other FE-programs.

Material properties
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9.3.4.4.3.1 Because of the extreme behaviour oémiahtand structure during a collision,
with both geometrical and material non-linear effectrue stress-strain
relations shall be used:

o=CLk",
where
n=Inl+A,),

n
e
C= -1,
)
Ag = the maximum uniform strain related to the ultienéensile stress

Ry and
e = the Euler constant.

9.3.4.4.3.2 The valuesgand R, shall be determined through tensile tests.
9.3.4.4.3.3 If only the ultimate tensile stress iR available, for shipbuilding steel with a

yield stress By of not more than 355 N/mm? the following approximoa shall
be used in order to obtain thg ¥alue from a known R[N/mm?] value:

_ 1
A =024+ 0.01395R,

9.3.4.4.3.4 If the material properties from tensésts are not available when starting the
calculations, minimum values ofgfand R, as defined in the rules of the
recognised classification society, shall be usetlsd. For shipbuilding steel
with a yield stress higher than 355 N/mmz2 or materother than shipbuilding
steel, material properties shall be agreed upoh aitecognised classification
society.

9.34.4.4 Rupture criteria

9.3.4.4.4.1  The first rupture of an element in &AR& defined by the failure strain value.
If the calculated strain, such as plastic effec8train, principal strain or, for
shell elements, the strain in the thickness dioactf this element exceeds its
defined failure strain value, the element shalldeéeted from the FE model
and the deformation energy in this element will loager change in the
following calculation steps.

9.3.4.4.4.2 The following formula shall be usedtfe calculation of rupture strain:

ell,)=¢ + ¢



ECE/TRANS/WP.15/AC.2/26/Add.1

page 52

9.3.4.4.43

9.3.4.4.4.4

9.3.4.4.45

9.3.4.4.4.6

9.3.4.4.5

9.3.4.45.1

where
€g = uniform strain
€e = necking

t = plate thickness
le = individual element length.

The values of uniform strain and thekmg for shipbuilding steel with a yield
stress Ry of not more than 355 N/mm?2 shall be taken fromftlewing table:

Table
stress states 1-D 2-D
& 0.079 0.056
€e 0.76 0.54
element type truss beam shell plate

Othery and ge values taken from thickness measurements of exewmpl
damage cases and experiments may be used in agrteeittethe recognised
classification society.

Other rupture criteria may be acceptethe recognised classification society
if proof from adequate tests is provided.

Tank vessel type G

For a tank vessel type G the rupture criteriontf@ pressure tank shall be
based on equivalent plastic strain. The value tauded while applying the
rupture criterion shall be agreed upon with theogmised classification
society. Equivalent plastic strains associated wittmpressions shall be
ignored.

Calculation of the collision energy absorbing cajha
The collision energy absorbing capacity is the sathon of internal energy
(energy associated with deformation of structurlments) and friction

energy.

The friction coefficients, is defined as:

Y, = FD +(FS-FD) & !

with FD =0.1,
FS =03,
DC =0.01

vl = relative friction velocity.
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NOTE: Values are default for shipbuilding steel.

The force penetration curves resulting from thenkddel calculation shall be
submitted to the recognised classification society.

Tank vessel type G

9.3.4.4.5.3.1 In order to obtain the total energy absorbing capaxf a tank vessel type G

the energy absorbed through compression of theuagaring the collision
shall be calculated.

9.3.4.4.5.3.2 The energ)E absorbed by the vapour shall be calculated asvisl|

9.3.4.4.6

9.34.46.1

9.3.4.4.6.2

E= P, [Vl ~ P [Vo
1-y

with:

y 14

(Note: The value 1.4 is the default valyéeg with, in principle:
C, = specific heat at constant pressure [J/(kgK)]

¢, = specific heat at constant volume [J/(kgK)])

Ppo  pressure at start of compression [Pa]

p: pressure at end of compression [Pa]

Vo  volume at start of compressionym

V. volume at end of compressionim

Definition of striking vessel and striking bow

At least two types of bow shapes of the strikingset shall be used for
calculating the collision energy absorbing capesiti

*  bow shape I: push barge bow (see 9.3.4.4.8),
* bow shape ll:  V-shape bow without bulb (see 9.333.4

Because in most collision cases the bow of thkistrivessel shows only slight
deformations compared to the side structure otheck vessel, a striking bow
will be defined as rigid. Only for special situat® where the struck vessel has
an extremely strong side structure compared to stin&ing bow and the
structural behaviour of the struck vessel is infleed by the plastic
deformation of the striking bow, the striking bowai be considered as
deformable. In this case the structure of the isigikbow should also be
modelled. This shall be agreed upon with the reisaghclassification society.
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9.3.4.4.7 Assumptions for collision cases
For the collision cases the following shall be assd:

(@) As collision angle between striking and struck e¢€9° shall be taken in
case of a V-shaped bow and 55° in case of a puge f@w; and

(b) The struck vessel has zero speed, while the gfyikessel runs into the
side of the struck ship with a constant speed ahis)
The collision velocity of 10 m/s is an assumed gata be used in the FE
analysis.
9.3.4.4.8 Types of bow shapes
9.34.481  Push barge bow

Characteristic dimensions shall be taken from éliidetbelow:

half breadths heights
frame knucklel | knuckle2 | deck stem knuckle 1 knuckle2 | deck
145 4.173 5.730 5.730 0.769 1.773 2.882 5.084
146 4.100 5.730 5.730 0.998 2.022 3.074 5.116
147 4.028 5.730 5.730 1.25p 2.289 3.266 5.149
148 3.955 5.711 5.711 1.559 2.576 3.449 5.181
149 3.883 5.653 5.653 1.93p 2.883 3.621 5.214
150 3.810 5.555 5.555% 2.43b 3.212 3.797 5.246
151 3.738 5.415 5.415% 3.048 3.536 3.987 5.278
152 3.665 5.230 5.230 3.65Q 3.939 4,185 5.315
transom 3.600 4.642 4.64p 4.200 4.300 4.351 5.340

The following figures are intended to provide ithagion.
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934482 V-bow

Characteristic dimensions shall be taken from éliidetbelow:

2

E

>

c

8 X y z

o

[

T

x

1 0.000 3.923 4.459
2 0.000 3.923 4.852
11 0.000 3.000 2.596
12 0.652 3.000 3.507
13 1.296 3.000 4.535
14 1.296 3.000 4.910
21 0.000 2.000 0.947
22 1.197 2.000 2.498
23 2.346 2.000 4.589
24 2.346 2.000 4.955
31 0.000 1.000 0.085
32 0.420 1.000 0.255
33 0.777 1.000 0.509
34 1.894 1.000 1.997
35 3.123 1.000 4.624
36 3.123 1.000 4.986
41 1.765 0.053 0.424
42 2.131 0.120 1.005
43 2471 0.272 1.997
44 2.618 0.357 2.493
45 2.895 0.588 3.503
46 3.159 0.949 4.629
47 3.159 0.949 4.991
51 0.000 0.000 0.000
52 0.795 0.000 0.000
53 2.212 0.000 1.005
54 3.481 0.000 4.651
55 3.485 0.000 5.004

The following figures are intended to provide ithagion.



ECE/TRANS/WP.15/AC.2/26/Add.1

page 57
36 47
5 14 24 . Cr— 55
3y t 3
1 4 2| 3=j.46 54
10

\‘H.
B

VoL

320/ 41
H\:Jl ﬁ?
| R T T T
144 145 57448 147 148 149 150



