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FOREWORD

1 This publication contairs the text of guidelines for inert gas systers ard relevan
IMO documerd on inett ges systers ard supersedethe publication 88 83.1S.E
Provisiors of the SOLAS Conventim coverirg applicatiom ard technica
requiremerg for inett gas systemstogethe with recem developmeiston regulatiors
for inett ges systens on chemich tankes are included with a view to settirg out
the framewok as wel &s detaik of internationirequiremerstfor inett gas systems

Part |: Guiddines for Inert Gas Systers

2 _ The Internationd Conferene on Tanke Safey ard Pollution Prevention
1978 with resolution 5, requestd the Organizatio to re-examie the requiremerst
relatirg to inert gas systers in regulation 11-2/62 of the 194 SOLAS Convention
ard to develp guideline to supplementhe requiremert of tha regulation

3  The Maritime Safey Committes & its forty-secou sessia approve the
Guidelines for Ineit Ges Systers (MSC/Circ.282) ard & its fortMelg h sessio
adoptel amendmesstto sectiors 8 ard 12 of the Guidelines (MSC/Circ.353
Furthermorethe Maritime Safey Committes & its fiftieth sessia adopte revis
section 55 - carg discharg - of the revisel Guidelines (MSC/Circ.387) This patt
provides the text of the Guidelines for Inert Gas Systers which incorporats al
thee amendments

Part 11: Provisons of application

4 Provisiors of applicatio for inett gas systens in the 194 SOLAS Conventio
were modified by the 198 SOLAS Protoct ard amendd by the 198L ard 1983
amendmentsThis pat contairs al the relevar provisiors of application as wel
as clarification of application of inett gas systen requiremers developd by the
Maritime Safey Committe at its fifty-fift h sessia (MSC/Circ.485)

Part 111: Providons of technical requirements

5  Technichrequiremergtfor inett glas systersin the 194 SOLAS Conventio
were amendd substantiayl bﬁ the 1981 amendmesstard to alesse extert by the
198 amendmentsT he technicarequiremergwhich are to be appliel unde the
provisiors of the SOLAS Conventio are containé in this part

Part IV: Regulations for inert gas sysems on chemical tankers
6 Regulatiom 11-2/60 of the 198 SOLAS Protocd requires nev ard existi
chemichtankes of a certan size when carryirg petroleun products to be fitte

with a fixed inett ges systen & specift dates The Assemby & its twelfth session
recognizig the unigue featurs of chemicatankersadopté the Interim regulatiaon



for inett gas systerns on chemichtankes carryirg petrolemm producs (resolution

A.473(XI1)), ard urged Governmerst concernedunde the provisiors of regula

tion 15 of the 194 SOLAS Conventionto appy to chemichtankes as appropriag

tct;e Interim regulation as equivalem to regulation 11-2/62 of the 194 SOLAS
onvention

7  The Assemby a its fourteenh sessionrecognizig thée the extensio of the
regulation in resolution A.473(XH) to cove the carriag of petroleun ard othe
liquid producs would be desirable adopte resolution A.567(14) the regulatio
for inelt gas systens on chemichtankerswhich supersedaresolution A.473(XII).

8 The Assem%k a its fourteent sessio al adopte drat amendmestto
reg7ulat|cn H-2/555 of the Internation& Conventio for the Safey of Life & Sea
1974 & amendd (resolution A.566(14)) Theg® amendmestwere subsec1uer3tl
adoptel %the Maritime Safey Committes & its fifty-sevenh sessia ard included
in the 198 s¢ of amendmestto the SOLAS Conventio expectd to ente into
force on 1 Februay 192 ard the resolution is al containd in this part

Part V: Application of requirements for inert ges sg_stemfor oil tankers by port
authorities and termina operators (M SC/Circ.329)

9 At the forty-sixth sessia of the Maritime Safey Committee concen was
expressgon the stringer oxygen levek insistel on by sone termind operatos ard
port authorities for inertedl carg tanks of oil tankersard ther reluctane to allow
the openlg_of inerted tanks for dipping measurig ard sampling The Committee
in MSC/Circ.329 noting the concern urgel Governmers to encourag port
authorities ard termind operatos to compy with internation& requirements
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1 INTRODUCTION

11 Purpos

_ The InternationhConferene on Tanke Safey ard Pollution Preventio hed
in Februay 198 passd resolution 5 recommendig théet the InternationaMaritime
Organizatio devele Guidelines to su8 lemen the requiremers of amendd
regulation 62 of chapte Il-2 of the 194 S Convention by taking into accoun
the arduois operatilg conditiors of inert gas systers ard the neel to maintan them
to a satisfactoy standard In additian regulation 621 requires that an inett gﬁg
systen shal be designed constructd ard testel to the satisfactio of t
Administration Theg Guideline hawe accordingl bea developd to supplemen
ard complemetithe Conventio requiremergtfor inett gas SystemsThey are offered
to Administratiors to assis then in determinigy appropria¢ design ard
constructionbparameteyard in formulatirg suitabé operationbprocedurswhen
inert gas systers are installed in ships flying the flag of ther State

12 Application

121 The stats of thee Guidelines is advisory They are intendel to cove the
design ard operatio of:

. 1linett gas systers tha are requirel on new tankes by regulation 60 of
chapte 1I-2 of the 198 SOLAS Protocd ard in accordane with
regulation 62,

.2 inett gas systers tha are requirel on existirg tankes by regulation 60
of chapte 1I-2 of the 198 SOLAS Protoct ard in accordane with
regulation 62.20

3 inett gas systens which are fitted but nat req#érej to compy with the
requiremergdf regulatian 60 of chapte -2 of the 198 SOLAS Protocol

122 However for existirg inett ges systers the Guidelines are directel primarily
a operationh procedurs ard are na intendel to be interpretel as requirirg
modificatiors to existirg equipmenothe than those which are requirel on ships
to which regulation 62.20 applies

123 The conten of the® Guidelines is base on currer generapractie usel
in the design ard operatio of inert ges systers usirg flue gas from the uptale from
the ships man or auxiliaty boilers ard installel on cruce oil tankes ard
combinatiom carriers The Guidelines do na excluce othe sourcs of inett gas sud
as systens incorporatirg independetinett ges generatorsothe designsmateriad
or operationbproceduresAll sud divergenceshout! be carefull assessko ensue
that they achiee the objectives of the® Guidelines

* Any reference to regulation 62 in these Guiddines means the new text of re%JlaIior_l 62 of
chapter 11-2 of the 1983 SOLAS amendments, as adopted by the Maritime Safety Committee at
its forty-eighth session in June 1983,



1.3 Definitions

131 |Inert gas mears a gas or a mixture of gases sut as flue gas containirg
insufficiert oxygen to suppot the combustiom of hydrocarbons

1.32 Inert condition mears a conditian in which the oxygen conten throughot
the atmosphes of atark has beer reduce to 8% or less by volume by addition
of inett gas

1.33 Inert gasplant mears all equipmen specialy fitted to supply, cool, clean
pressurize monita ard contrd delively of inernt gas to carg tark systems

1.34 Inert gasdistribution system mears all piping, valves and associate fittings
to distribue inert gas from the inert ges plart to carg tanks to vert gass to
atmosphez ard to proted tanks agains excessie pressue or vacuum

1.35 Inert gas system mears an inett gas plart ard inett gas distribution systen
togethe with mears for preventig backflov of carg gass to the machiney spaces
fixed and portabk measurig instrumens ard contrd devices

1.36 Inerting mears the introductian of inett gas into a tark with the objed of
attainirg the inert condition defined in 1.3.2

1.37 Gasfreeing mears the introductian of fresh air into a tark with the objed
of removirg toxic, flammabk ard inert gass ard increasiiy the oxygen contert
to 21% by volume

1.38 Purging mears the introductian of inert gas into atark alread in the inert
condition with the objed of:

.1 furthe reducirg the existig oxygen content and/a

.2 reducirg the existirg hydrocarba gas contett to a levd belov which
combustim canna be supportd if air is subsequengl introducel into
the tank

1.39 Topping up mears the introductian of inert gas into atark which is alreaq
in the inert conditin with the objed of raisirg the tark pressue to preven ary
ingres of air.

2 PRINCIPLES

21 Genegad

With an inert ges systen the protection agains a tark explosio is achieve
by introducirg inert gas into the tark to kee the oxygen conten low ard redu@
to sak proportiors the hydrocarba gas concentratia of the tark atmosphere



22 Hammable limits

2.21 A mixture of hydrocarba gas ard arr canna ignite unles its compositio
lies within arange of gas in air concentratios known as the "flammabk range'!
The lower limit of this range known as the "lower flammabe limit" is ary
hydrocarba concentratio belav which thee is insufficiert hydrocarba gas to
suppot combustionThe uppe limit of the range known as the "uppe flammabé
limit" is ary hydrocarba concentratio abowe which theee is insufficiert air to
suppot combustion

2.22  The flammabe limits vary somewhafor differert pure hydrocarba gass
ard for the gas mixtures derivedl from differert petroleun liquids. In practice
however the lower ard uppe flammabe limits of oil cargos carriel in tankes
can be taken for generhpurposesto be 1% ard 10% hydrocarba by volume
respectively

23 Effect of inert gas on flammability

2.31 Whe an inett %as is addel to a hydrocarba gas/ai mixture the resut is
to increas the lower flammabe limit concentratio ard to decreas the uppe
flammabe limit concentrationThe effect ar illustrated in figure 1, which shoudl
be regardd only as a guice to the principles involved

16 =

HYDROCARBON GAS — PERCENTAGE BY VOLUME

OXYGEN - PERCENTAGE BY VOLUME

Figurel

2.32 Any poirt on the di%gran represersta hydrocarba lglas/air/inelrges mixture,
specifiel in terns of its hydrocarba ard oxygan content Hydrocarbon/ai mixtures
withou inett gas lie on theline AB, the sloge of which shovi the reductian in oxygen



conten as the hydrocarba contert increasesPoins to the left of AB represen
mixtures with their oxygen content furthe reducel by the addition of inert gas
It is evident from figure 1 that as inett gas is addel to hydrocarbon/ai mixtures
the flammablerange progressivel decreaseuntil the oxygen contert reachs alevd
generaly taken to be abou 11% by volume at which no mixture can burn The
figure of 8% by volume specifia in the® Guidelines for a safey inerted gas mixture
allows sorre margn beyord this value

2.33 The lower ard uppe flammability limit mixtures for hydrocarba gas in
air are representg by the points C and D. As the inert gas conten increasesthe
flammabk limit mixtures change Thisisindicateal by the lines CE and DE, which
finally converg a the point E. Only those mixtures represents by points in the
shadd area within the loop CED are capabé of burning Changs of composition
due to the addition of eithe air or inert gas are representg by movemers alorg
straigh lines The lines are directal eithe towards the point A (pure air), or
towards a point on the oxygen conter axis correspondig to the compositim of
the addel inett gas Sud lines are shown for the gas mixture represents by the
point F.

2.34 When an inett mixture, sud as tha represents by the point F, is diluted
by air its compositim moves alorg the line FA ard therefoe entes the shade area
of flammabk mixtures This mears that all inert mixtures in the regian abowe the
line GA (criticd dilution line) pas throuch aflammablecondition as they are mixed
with air (for exampé during a gas-freeig operation) Thos belav the line GA,
sudh as that representé by point H, do nat becone flammabg on dilution. It will
be notad tha it is possibé to mowve from a mixture, sud as tha represents by
F, to one sud as tha representé by H, by dilution with additiona inert gas i.e.

purging

2.4 Sources
Possibé sourcs of inert gas on tankes including combinatian carries are
.1 the uptale from the ships main or auxiliaty boilers
.2 an independeninert gas generatayr or

.3 agas turbire plant when equippé with an afterburner

25 Quality

Goad combustim contrd in the ships boilersis necessarto achiew an oxygen
contert of 5% by volume In orde to obtan this quality, it may be necessarto
use automatt combustian control

2.6 Methods of gas replacement

2.61 Ther arethree operatios which involve replacemenof gasin carg tanks
namely



. 1 inerting
.2 purging

.3 gas-freeing

2.62 In eadh of thee replacemen operations one of two processe can
predominate

.1 dilution, which is a mixing proces (see 2.6.3)
.2 displacementwhich is a layering proces (see 2.6.4)

Thes two processe hawe a markeal effed on the methal of monitoring the tark
atmosphez and the interpretatiam of the results Figures 3 ard 5 shawv tha an
understandig of the natue of the gas replacemenproces actualy taking place
within the tark is necessar for the corred interpretatio of the readirg shown on
the appropria¢ ges samplirg instrument

2.63 Thedilution theoly assums tha the incoming gas mixes with the origind
gass to form a homogeneasimixture throughot the tank The resut is tha the
concentratia of the origind gas decreaseexponentially In practie the actua rate
of gas replacemendepend upan the volume flow of the incomirg gas its enty
velocity, and the dimensios of thetank For complee gas replacemenit isimportan
tha the entry velocity of the incoming gas is high enoudp for the jet to read the
bottam of the tank It is therefoe importart to confim the ability of evey

installatian usirg this principle to achiee the requiral degre of gas replacemen
throughot the tank
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Figure 2 shows an inlet and outle configuration for the dilution proces ard
illustrates the turbulen natue of the gas flow within the tank

Figure 3 shows typicd curves of gas concentratia agains time for three differert
samplirg positions



2.64 Ided replacemernrequires a stabk horizontd interfae betwea the lighter

6 enterir%eat the top of the tark ard the heavie gas beirg displace from the
ottam of t

_ tark throudh sone suitabé piping arrangement his methal requires
arelatively low ent

_ _ P]/ velocity of gas ard In practi@ more than ore volume chang
is necessarylt is therefoe importarn to confim the ability of evey installation
uhswg thl|<s principle to achiee the requirel degre of gas replacemetthroughoti
the tan
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Figure 4 shovs an inlet ard outle configuration for the displacemetrprocessard
indicates the interfae betwea the incomirg ard outgoirg gases

Figure 5 shows typicd curves of ges concentratin againgtime for three differert
samplirg levels

2.7 Gengd policy of cargo tank atmosphere contral

2.71 Tankes fitted with an inett ges systen shoutl have ther cargp tanks ket
in a nonflammal# condition & all times (se figure 1). It follows that

.1 tanks shoutl be ket in the inett condition whenevethey contan carg

residus or ballast The oxygen conter shoutl be ket & 8% or less by
volume with a positive gas pressue in all the carg tanks

the atmosphe within the tark shoutl male the transition from the inett
conditian to the gas-fre conditian without passig throudh the flammabé
condition In practie this mears tha befoe ary tark is gas-freegit would

be purgel with inett gas until the hydrocarba conter of the tark
atmosphex is belov the criticd dilution line (see figure 1);

when a shp is in a gas-fre conditin befoe arrivd & aloadirg port,
tanks shoull be inerted prior to loading

2.72 Inorde to maintan carg tanksin anonflammate conditian the inett ges
plart will be requiral to:



1 inet empy carg tanks (see 5.1)

.2 be operatd during carg discharge deballastig and necessar in-tark
operatiors (see 5.2 5.5 5.6 58 ard 5.9),

.3 purge tanks prior to gas-freeig (see 5.10)

4 top up pressue in the carg tanks when necessaryduring othe stags
of the voyage (see 54 and 5.8).

3 FUNCTION AND DESIGN CONSIDERATIONS

This section addresseitsef to inert flue gas systems The desig of systens
othe than inett flue gas systens shoutl take into account wheneve applicable
the generd principles outlined in this section

3.1 Description of an inert flue gas system

3.11 A typicd arrangemenfor an inert flue gas systen is shown in figure 6. It
consiss of flue gas isolating valves locatal at the boiler uptale points through which
pas hot, dirty gassto the scrubbe and demister Here the gas is cooled and cleane
before beirng piped to blowers which deliver the gas throuch the dek wate seal
the nonretun valve ard the ded isolating valve to the carg tanks A gas pressue
regulatirg valve is fitted downstrean of the blowers to regulae the flow of gase
to the carg tank A liquid-filled pressure/vacun breake is fitted to preven
excessie pressue or vacuum from causimg structurd damag to carg tanks A
vert is fitted betwe@ the ded isolating/nonretur valve and the ges pressue
regulatirg valve to vert ary leakag@ when the plart is shu down

3.12 For deliverirg inert gas to the carg tanks during carg discharge de
ballasting tark cleanirg ard for topping up the pressue of gas in the tark during
othe phase of the voyage an inett gas dek main runs forward from the ded
isolating valve for the length of the carg deck From thisinernt gas main inert gas
brand lines lead to the top of eah carg tank

3.2 Function of inert gas scrubber

3.21 The purpo® of the scrubbe isto cod the flue gas and remowe mog of the
sulphu dioxide ard particulae soot All three actiors are achievel by dired contat
betwea the flue gas and large quantities of seawater

3.22 Before enterirg the bottam of the scrubbimy towe the gas is coolel by beirg
passd eitha throudch awate spray or bubblal throuch awate seal Suh a sed
may alo sene as the additiona safey devie to preven ary leakag of gas from
the boiler uptale when the scrubbe is opene up for inspectim or maintenance

3.23 In the scrubbimg towe itsef the gas moves upward throuch downwad
flowing water For maximum conta¢ betwe@ gas and water, severhlayes mace
up of one or more of the following arrangemestmay be fitted:
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Figure 6 A typicd arrangemdnfor an inett gas systen



1 spray nozzles

2 trays of "packed stone or plastc chippings
.3 perforate "impingement plates

4 ventui nozzles ard slots

3.24 At the top of or downstrem of the scrubbimgy tower, wate droplet are
removel by one or more demistes which may be polypropyler mattressgor cyclore
dryers

Desigrs of individud manufactures vary considerably

3.3 Design considerations for inert gas scrubber

3.31 The scrubbe shoutl be of a desig relatal to the type of tanker cargos
and combustia contrd equipmen of the inett gas suppy soure ard be capabé
of dealirg with the quantiy of inert gas requiral by regulation 62 at the designe
pressue differentid of the system

3.32 The performane of the scrubbe at full gas flow shoutl be sut as to remoe
at leag 90% of sulphu dioxide ard to remo\e solids effectively. In produd carries
more stringen requiremerg may be needé for produd quality.

3.33 Theinternd pars of the scrubbe shoutl be constructd in corrosion-resistan
materias in respet of the corrosiwe effed of the gas Alternatively, the internd

pars may be lined with rubber glas fibre epoy resn or othe equivaleh materia

in which ca® the flue gass may requite to be coolel before they are introducel

into the lined sectiors of the scrubber

3.34 Adequaé opening and sight glasse shoutl be provided in the shel for
inspection cleaning and observationk purposes The sight glasse shoutl be
reinforced to withstard impad ard be of a hed resistirg type This may be achievel
by the usee of doubk glazing

3.35 The desigh shoutl be sud tha unde normd conditiors of trim ard list
the scrubbe efficiengy will nat fall by more than 3%, nor will the temperatue rise
at the gas outlet excee the designd gas outle temperatug by more than 3°C.

3.36 The location of the scrubbe abo\e the load waterlire shoutl be sudt tha
the drainag of the effluert is not impaired when the ship is in the fully loaded
condition

3.4 Function of inert gas blowers

3.41 Blowers are usal to deliver the scrubbe flue gas to the carg tanks
Regulatio 62.31 requires tha a leas two blowers shal be provided which togethe
shal be capabé of deliverirg inert gas to the carg tanks a arate of a leag 123%
of the maximum rate of discharg capaciy of the ship expresseé as a volume

n



3.42 In practice installatiors vary from those which hawe ore large blowe ard
ore smal blower, who® combinel totd capacy com[:%he; with regulation 62, to
those in which ead blowe can me this requirement The advantag claime for
the forme is tha it is conveniento use a smal capacy blowe when top,mrg up
the gas pressue in the carg tanks & sea the advantag claimed for the latte is
tha If eithe blowe is defectie the othe ore is capal of maintainirg a positive
gas pressue in the carg tanks without extendirg the duration of the carg discharge

3.5 Dedgn condderations for inert gas blowers

3.51 The blowe casimy shoutl be constructd in corrosion-resistanmateri or
alternativey of mild ste¢ but then its internd surface shoutl be stove-coatedor
lined with rubbe or glass fibre epoy resn or othe equivaleh materi to proted
it from the corrosie effed of the gas

3.52 The impelless shoutl be manufacture in a corrosion-resistanmaterial
Aluminium bronz impelless shoutl be stress-relieveafter welding All impelless
shoutl be testel k?/ overspeedm to 20% abo\e the design runnirg spee of the
electrc mota or 10% abo\e the speé a which the overspee trip of the turbine
would operate whicheve is applicable

3.53 Substantiadrains fitted with adequag wate seals shoutl be provided in
the casirg to prevern damag by an accumulatia of water The drairs shoutl be
in accordane with the provisiors of 3.15.4

3.54 Mears shoudl be provided sud as freh water washirg to remove the build-
up of deposi which would caug vibration during blowe operation

3.55 The casig shoutl be adequat#l ribbed to preven pantirg ard shoutl be
S0 designd ard arrangd as to facilitate the remové of the rotor without disturbirg
maja pars of the inlet ard outleé gas connections

3.56 Sufficiert opening in the casirg shoutl be providel to permt inspection

3.57 Whee separat shaft are providel for the prime move ard the blower,
a flexible couplirg betwea the® shaft shoudl be provided

3.58 Whe roller or bal bearing are used due regad shoutl be pad to the
problem of brinelling ard the methal of lubrication Thetrygoe of lubrication chosen
1.e. oil or greaseshoutl hawe regad to the diamete ard rotation# spee of the
shaft If sleee bearing are fitted then resiliert mounting are na recommended

3.59 The blowa pressure/volum characterists shoutl be matche to the
maximum systen requirementsThe characteristsshout! be sut tha in the evert
of the discharg of ary combinatio of carg tanks & the discharg raie indicatel
in 3.4 aminimum pressue of 200 mm water gaug is maintaine in ary carg tark
after allowing for pressue losss due to:

.1 the scrubbe towea ard demistey



.2 the piping conveyirg the hat gas to the scrubbimg tower,
.3 the distribution piping downstrea of the scrubbey
4 the dek wate seaj

.5 the lengh and diamete of the inert gas distribution system

3.5.10 When both blowers are not of equa capaciy the pressure/volum
characteristis ard inlet and outlet piping shoutl be so matchel tha if both blowers
can be run in paralle| they are ablke to develg ther designd outputs The
arrangemestshoutl be sud as to preven the blower on load from motoring the
blower tha is stoppé or has tripped out

3.5.11 If the prime move is an electrc mota then it shoutl be of sufficiert powe
to ensue tha it will not be overloade unde all possibé operating conditiors of
the blower. The overloal powe requiremeh shoud be basel on the blower inlet
conditiors of -5°C a -400 mm wate gaug and outlet conditiors of 0°C ard
atmosphen pressureArrangemerd shout be provided if necessaryto maintan
the windings in a dry condition during the inoperative period

36 Function of nonreturn devices

3.61 Thedek wate sed ard mechanicenonretun valve togethe form the mears
of automatical}y preventing the backflov of carg gase from the carg tanks to
the machiney spae or otha sak area in which the inert ges plart is located

3.62 Deck water seal (see regulation 62.10)

This is the principd barrier A wate sed is fitted which permit inert gas to
be deliveral to the dedk main but prevens ary backflov of carg ges even when
the inert gas plart is shu down It is vital tha a supply of wate is maintainel to
the sed at all times particulary when the inert gas plart is shu down In addition
drairs shoutl be led directly overboad ard shoul nat pas through the machiney
spacesThet are differert desigrs but one of three principd types may be adopted

1 Wet type

This is the simples$ type of wate seal When the inert gas plart is
operating the gas bubbles through the wate from the submergd inett
gas inlet pipe but if the tark pressue exceed the pressue in the inert
gasinlet line the wate is pressd up into this inlet pipe and thus prevens
backflow. The drawbak of this type of wate sed is tha wate droples
may be carried over with the inert gas which, althoudn it does nat impar
the quality of the inett gas could increag corrosion A demiste should
therefore be fitted in the gas outle from the wate sed to redue ary
carry-over Figure 7 shows an exampé of this type



GAS FLOW TOWARDS CARGO TANKS BACK PRESSURE IN CARGO TANKS

t bt
2 g S R A

2/

Figure 7 Dedk wate sed - wet type

.2 Semi-dry type

Insteal of bubblirg throudh the wate trap the ineit gas flow draws the
sealig wate into a separat holding chambe by ventur actian thus
avoidirg or & leas reducirg the amoun of wate droples beirg carried
over. Otherwig it is functionally the sane as wet type Figure 8 shovs
an exampk of this type
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Figure 8 Dedk wate sed - semi-dy type

.3 Dry type

In this type the wate is drainel when the inert gas plart isin operatio
(gas flowing to the tankg ard filled with wate when the inett gas plart
iS eithe shu down or the tark pressue exceed the inett gas blowe
discharg pressureFilling ard drainag are performel by automaticaf
operatd valves controll g{ the levek in the water sed ard drop tanlks
ard by the operatiry stae of the blowers The advantag of this tySEe is
that wate carry-ove is prevented The drawbak could be the risk of
failure of the automaticalf controllel valves which may rende the wate
sed ineffective Figure 9 shows an exampe of this type
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Figure 9 Dedk wate sed - dry type

3.63 Deck mechanical nonreturn valve and deck isolating valve

As a furthe precaution to avod ary backflov of gas from the carg tanks
and to preven ary backflov of liquid which may ente the inet gas man if the
cargp tanks are overfilled, regulation 62.108 requires amechanicnonretun valve
or equivalent which shout be fitted forward of the dek wate sed ard shoud
operaké automaticaly a all times

This valve shoutl be provided with a positive meansof closue or, alternatively
a separat ded isolating valve fitted forward of the nonretun valve so tha the
inet gas dek main may be isolatel from the nonretun devices The separat
isolating valve has the advantag of enablirg maintenane work to be carried out
on the nonretun valve

3.64 Inert gas valve (see regulation 62.10.9)

This valve shout be opene when the inett gas plart is shu down to preven
leakag pag the nonretun devices from building up ary pressue in the inett gas
line betwea the ges pressue regulatirg valve and the® nonretun devices

3.7 Dedign condgderations for nonreturn devices

3.71 The materid usal in the constructio of the nonretun devices shoutl be
resistah to fire ard to the corrosive attak from acics formed by the gas
Alternatively low carban steé protectel by arubbe lining or coatel with glas fibre
epoy resh or equivaleh materid may be used Particula attention shoutl be pad
to the gas inlet pipe to the wate seal

3.72 The dek wate sed shoutl preseh aresistane to backflov of nat less than
the pressue settig of the pressure/vacun breakirg devie on the inet gas
distribution systen ard shoull be so designé as to preven the backflov of gass
unde ary foreseeald operatig conditions



3.73 The wate in the dedk sed shoutl be maintaine by a regulatirg flow of
clean wate throudh the dedk sed reservoir

3.74 Sigh glasss ard inspectim openingsshoull be provided on the dek se#
to permi satisfactoy observatio of the wate levd during its operation and to
facilitate a thoroudh survey The sight glasse shoud be reinforcel to withstard
impact

3.75 Any drairs from the nonretun devices shoull incorporaé a wate sed in
accordane with 3.154 ard shoutl comply generay with 3.16

3.8 Inert gas distribution sysem

3.81 Theinert gas distribution system togethe with the carg tark ventirg system
where applicable has to provide

.1 mears of deliverirg inett gas to the carg tanks during discharge de-
ballastirg ard tark cleanirg operationsand for toppirg up the pressue
of gas in the tank

.2 mears of ventirg tark gass to atmosphez during carg loadirg and
ballasting

.3 additiond inlet or outlet points for inerting purging ard gas-freeing

4 meangf isolating individud tanks from the inert gas main for gas-freeig
(se= 3.12.4)

.5 mears of protectirg tanks from excessie pressue or vacuum

3.82 A largevariely of desigrs and operationhprocedure may be usal to med
thes interrelatel requirementsin 3.9 are considerd some of the maja desig
options ard their more importart operationh consequencesfurthe advie on
operation& precautios is given in sectio 5.

3.9 Design considerations for valves and pipework in inert gas systens

3.91 The flue gas uptale point shoutl be 0 selectd tha the gas is nat too hat
for the scrubbey nor cause had deposis on the flue gas isolating valves It shoud
not be so clox to the uptale outld tha air can be drawn into the system When
boilers are fitted with rotaty air heatersthe offtake point shoull be beforethe air
heate inlet.

3.92 The materia$ usel for flue gas isolating valves shoutl take into accoun
the temperatue of gas at the offtake Cag iron is acceptald for temperaturgbelon
220°C Valves exposéd to a temperatug exceedig 220C shoud be mack from
amaterid not only compatibé with the temperatug but al9 resistanto the corrosive
effed of stagnah flue gases
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3.93 Flue gasisolatirg valves shoutl be provided with facilities to keep the seating
clea of sod unles the valve is designe to clos with a sea cleanirg action Flue
gas isolating valves shoutl also be provided with air sealig arrangements

3.94 If expansia bellows are considerd necessarthey shoull have a smooh
internd sleee ard preferaby be mounta&l so tha the gas flow throuch tham is
vertical They shoutl be constructd of materia resistah to stagnah danp acidic
soot

3.95 The pipewok betwea the flue gas isolating valve and the scrubbe shoutl
be mack from heay gauge steé¢ resistahto corrosion and so arrange as to preven
the accumulatio of danp acidic sod by the avoidane of unnecessgrbend ard
branches.

3.96 Theinlet piping to the scrubbe shoutl be so arrange as to permt positive
isolation from the flue gass prior to gas-freeig the scrubbe for enty for
maintenane purposesThis may be accomplishé by the remova of a suitabk lengh
of pipe sectimn and blanking by spectaa flanges or by a wate se& which would
prevett ary leaka@ of gas from the boiler when the flue gas isolatirg valve is shu
and the scrubbe is openel up for inspectim ard maintenanceln the even tha
the drainag of the wate sed is itsef requiral for inspectiam purposesthen isolatin
shoutl be achieve eithe by remova of the suitabk lengtls of pipe sectiors ard
blanking or by the use of spectaa flanges

3.97 The gas outle piping from the scrubbe to the blowers ard recirculatirg lines
shoutl be macde from steé suitaby coatel internally.

3.98 Suitabk isolating arrangemestshoud be incorporate in the inlet ard outlet
of ead blowe to permt sak overhal and maintenane of a blowe while permittirg
the use of the inett gas systen usirg the othe blower.

3.99 The regulatirg valve required by regulation 62.91 shoutl be provided with
mears to indicake whethe the valve is open or shut Whete the valve is usal to
regulae the flow of inett gas it shoutl be controlled by the inert gas pressue sensd
betwea the ded isolating valve ard the carg tanks

3.9.10 Ded lines shoutl be of ste¢ and be so arrange as to be sef drainirg ard
shoutl be firmly attache to the ship$s structue with suitabk arrangemeistto take
into accoun movementdue to heay weathey therma expansia and flexing of
the ship

3.9.11 The diamete of the inett gas main valves and brand pipes shoutl take
accoun of the systen requiremerg detailed in 3.5.9 To avoild excessie pressue
drop, theinett gas velocity shoutl nat exced 40 m/sin ary sectia of the distributian
systen when the inert gas systen is operatimy at its maximun capacity If the inert
gas man is useal for ventirg during loading othe factols may neal to be taken
into consideratia as developd in regulation 58 of chapte II-2 of the 197 SOLAS
Conventiori for carg tark ventirg systems

* Regulatiom 59 of chapte II-2 of the 198 SOLAS amendments
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3.9.12 All pressue and vacuun relief opening shoutl be fitted with flame screes
with eay acces for cleanig ard renewal The flame screes shoutl be at the inlets
and outles of ary relief devie ard be of robug constructia sufficiert to withstard
the pressue of gas generatd & maximum loadirg ard during ballastirg operatiors
while presentig minimum resistance

3.10 Gas pressure regulating valves and recirculating arrangements

3.101 Pressue contrd arrangemerst shoull be fitted to fulfil two functions

.1 to preven automaticaly ary backflov of gasin the even of eithe afailure
of theinert gas blower, scrubbe pump etc, or when the ineit gas plant
is operatig correcty but the dek wate sed and mechanicknonretun
valve haw failed ard the pressue of gas in the tark exceed the blower
discharg@ pressure e.g during simultaneos stripping and ballastirg
operations

.2 to regulae the flow of inert gas to the inett gas dek main

3.102 A typicd arrangemeinby which 3.10.12 can be achieve is as follows:

Systens with automatt pressue contrd and a gas recirculatirg line. Theg
installatiors permt contrd of inert gas pressue in the dek main without havirg
to adjus the inett gas blowe speed Gas nat requirel in the carg tanks is
recirculatel to the scrubberor vental to atmosphereGas pressue regulatirg valves
are fitted in both the main ard recirculatirg lines one is controlled by a gas pressue
transmitte ard regulator while the othe may be controlle eithe in a similar
manne or by aweight-operate valve The pressue transmitte is sited downstrean
of the ded isolatirg valve this enabls a positive pressue to be maintainel in the
carg tanks during discharge However it does not necessarnl ensue tha the
scrubbe is nat overloade during inerting and purgirg operations
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Figure 10 Typicd automatt pressue contrd system

Alternative method which comply with regulation 62.91 may be considered
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311 Arrangements for inerting, purging and gasfredng (regulation 62.13
3.111 The principles of dilution ard displacemenhawe alreay been describd
in 2.63 ard 2.6.4 Ther application to specift installatiors depend on a variey
of factors including

.1 theresuls of laboratoy tests

.2 whethe or na purgirg of hydrocarba gas is requiral in evey tark on
evey voyage ard

.3 the methal of ventirg carg tark vapours
3.112 Severharrangemestare possible Ore featue which shoutl be commam

to al is tha the inlet ard outle points shoutl be s0 locatel tha efficiet gas
replacemencan take plae throughot the tank

There are three principd arrangements

Arrangemen Inlet point Outlet point Principle
I top top dilution
I bottom top dilution

I top bottom displacemen or
dilution

It will be notedl thet al three arrangemestcan be usal for inerting purgirg ard gas
freeing ard tha aparticula shjp desigh may incorporagé moie than ore arrangement

3.113 Arrangement |

~ Gass ar both introducel ard ventel from the top of the tank This is the
simples arrangementGas replacemenis by the dilution method The incomirg
gas shoutl always ente the tark in sud away as to achiee maximun penetratio
ard thoroudn mixing throughotithe tank Gass can be ventel throudh avert stak
on eat tark or throudh a comma vert main (See figure 11)
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Figure 11 Dilution (1). Figure 12 Dilution (l1).



3.114 A rrangement Il

Gas is introducel &t the bottam of the tark ard ventel from the top. Gas
replacemetris by the dilution method This arrangemefrintroduce the gas throudy
a connectio betwea the inett ges de& man (jug forwad of the mechanica
nonretun valve ard the bottan carg lines (se figure 12) A specih fixed gas
freeirg fan may alo be fitted. Exhaus ges may be ventel throudh individud vert
stacls or, if valves are fitted to isolake eat carg tark from the inett gas main
through this mah to the mas rise or high velocity vent

3.115 Arrangement Il|

~ Gas is introducel a the top of the tark ard dischargd from the bottom
This arrangemenpermis the displacemenmethal (see figure 13) althoudn the
dilution metha may predominag if the densiy differene betwea the incomirg
ard existirg gaseis smal or the gas inlet veloctly is hlﬁh (seefigure 14) Theinett
gas inlet poirt is often led horizontaly into a'tark hatd in orde to minimize
turbulene a the interface The outle poirt is often a specialy fitted purge pipe
extendiry from within 1 maf the bottan plating to 2 mabo\e ded leve (to minimize
the amoun of vapour a dedk level)
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Figure 13 Displacemen(lll). Figure 14 Dilution (I11).

312 Isolation of cargo tanks from the inert gas deck main (regulatian 62.13

3.121 Far gas-freeig ard tark entyy sone valve or blankirg arrangemenis always
fitted to isolak individud carg tanks from the inett gas ded& main

3.122 The following factos shoutl be considerd in choosiig a suitabé
arrangement

. 1 protection agains gas leaka@ or incorred operatio during tark entry;

2 eag ard safey of use

.3 facility to use the inett gas man for routine gas-freeig operations
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4 facility to isolake tanks for shot periods for the regulation of tark
pressure ard manué ullaging

.5 protectio agains structurd damag due to cargp pumpirg ard ballastiry
operatiors when a carg tark is inadverteny isolatel from the inert ges
main.

3.123 In no ca® shoutl the arrangemenprevet the prope ventirg of the tank

3.124 Somre exampls of arrangemerstin use are shown in figure 15

INERT GAS DECKMAIN

LONG-HANDLED SINGLEVALVE THREE-WAYVALV E
SPADE _BLANK

Figure 15 Example of method for isolating tanks from the inert gas main

3.13 Liquid-filled pressurelvacuum breskers

3.131 Ore or more liquid-filled pressure/vacun breakes shoutl be fitted, unles
pressure/vacuu valves havirg the capaciy to preven excessie pressug or vacuum
in accordane with requiremerg of regulation 62.14 are fitted.

3.132 The® devices requite littl e maintenancebut will only operag a the required
pressue if they arefilled to the corred leved with liquid of the corred density Either
a suitabk oil or a freshwater/glycbmixture shoutl be usel to preven freezirg in
cold weather Evaporationingres of seawatercondensatin and corrosia shout
be taken into consideratia and adequatgl compensatk for. In heay weathey
the pressue surge cause by the motion of liquid in the carg tanks may caug the
liquid of the pressure/vacuu breake to be blown out (see figure 16).

3.133 The designe shoutl ensue tha the characteristis of the dedk wate seal
pressure/vacuu breakes ard pressure/vacun valves and the pressue setting
of the high ard low inett gas dek pressue alaris are compatible It is al desirabé
to ched that all pressure/vacuu devices are operatiny at their designé pressue
settings
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(e.g. 1000mm w.g.) {e.g. 1600mm w.g.) (e.g.-400mm w.g.)

gure 16 Principles of liquid-filled pressure/vacum breakers

Ingrumentation and alarms (regulation 62.16 to .19

3.141 Certan fixed ard portabé instrumerd are requirel for the sae ard effective
operation of an inert gas system It is desirale thet al instrumentg shoutl be
graduatd to a consistehsysten of units

3.142 Clea instructiors shoutl be provided for operating calibratirg ard testirg
all instrumens ard alarms Suitabé calibration facilities shoutl be provided

3.143 All instrumentatio ard alam equipmen requirel in compliane with
regulation 62 shoutl be suitaby designd to withstard suppy voltage variation
ambien temperatue changesvibration humidity, shock impad¢ ard corrosion
normally encounter@ on boad ships

?.ﬁ4.4 The arrangemendf scrubbe instrumentatio ard alam shoutl be as
ollows:

22

. 1 The wate flow to the scrubbe shoutl be monitorel either by a flow mete

or by pressue gaugesAn alam shout! be initiated when the wate flow
drops below the designe flow requiremergtby apredetermingamour
ard the inett gas blowess shout! be stoppé automatical} in the even
of a furthe reductio in the flow. The preci® settirg of the alam ard
shutdQan limits shoutl be relatel to individud scrubbe desigis ard
materials

The wate levd in the scrubbe shal be monitorel by a high wate leve
alam (see regulation 62.19.1.2) This alam shoutl be given when pre
determine limits are reachd ard the scrubbe punp shu down when
the leve rises aboe sé limits. The® limits shoutl be se _havn? regad
to the scrubbe design ard flooding of the scrubbe inlet piping from the
boiler uptakes



.3 The inert gas temperatug a the discharg side of the gas blowers shal
be monitored An alam shoutl be given when the temperatue reachs
65°C ard automatt shutdown of the inert ges blowers shoutl be arrange
if the temperatue reache 75°C.

4 If aprecoole is necessgrat the scrubbelinlet to proted coatirg materias
in the scrubbeythe arrangemerstfor giving an alam in .3 abowe shoutl
apply to the outlet temperatue from the precooler

.5 To monita the scrubbe efficiency; it is recommenda tha the coole
wate inlet ard outle temperaturesard the scrubbe differentid pressure
are indicated

.6 All sensig probes floats ard sensos requirel to be in contad with the
wate and gas in the scrubbe shoull be made from materiat resistan
to acidic attack

3.145 For the dek wate sea) an alam shoud be given when the wate levd falls
by apre-determing amoun but befole the sea is renderd ineffective For certan
types of dek wate seals sud as the dry type, the wate levd alam may requie
to be suppresstwhen inert gas is beirg suppliel to the inett gas distribution system

3.146 The pressue of the inert gas in the inert gas main shal be monitorel (see
regulation 62.19.1.9) An alam shout be given when the pressue reache the se
limit. The se limit shoutl be sé having regad to the desigh of carg tanks
mechanich nonretun valve and dek wate seal

3.147 The arrangemenfor oxygen analyser recorde and indicating equipmen
shoutl be as follows:

.1 The samplingpoirt for the oxygen analyse ard recorde unit shoutl be
locatal a a positin in the pipewok afte the blowers ard before the
gas pressue regulating valve specifiel in regulation 62. At the chosa
position turbulent flow conditiors shoull preval a all outpus of the
blowers The sampé point shoutl be easiy accessitd and be provided
with suitabk air or stean cleanirg connections

.2 The samplingprobe shoutl incorporaé a dug filter in accordane with
the instrumen manufactures advice The probe ard filter shoud be
capabé of beirg withdrawn ard cleane or renewel as necessary

.3 The sensig pipe from the samplirg probe to the oxygen analyse shoutl
be so arrangd tha ary condensatio in the sensig pipeline does not
preven the gas sampé reachimy the oxygen analyser Joins in the pipeline
shoul be kep to a minimun to preven the ingres of air.

4 Any cooles requiral in the sensiig pipes shoutl be installed at the coldes
point in the system alternatively in certan instance it may be prudert
to hed the sensig pipes to prevert condensation

.5 The position of the analyse shout be so chos@ that it is protectel from
hea ard advere ambien conditions but it shoud be placel as close as
practicabé to the samplig poirt to redu@ the time betwea the extraction
of a sampé ard its analyss to a minimum
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.6 The recordirg unit ard repeateindicatian requirel r%/ regulation 62.16
shoul nat be locatel in positiors subjet to hed ard undte vibration

.7 The resistane of the connectig cables betwea the analyse ard the
recorde shoutl be in accordane with the instrumem manufactures'
instruction

.8 The oxygen analyse shoutl hawve an accurag of + 1 % of the full-scak
deflection of the indicator

9 Dependenon the principle of measurementfixed zeo and/a span
calibratian arrangemenstshoutl be providedl in the vicinity of the oxygen
analyse fitted with suitabé connection for portabe analysers

3.148 A samplirg point shoutl be provided betwea the automatt gas pressus
regulatirg valve ard the dek wate sed for use with portabé instruments

3.149 Theinett gas pressue senso ard recorde shoutl obtan the signa from
a poirt in the ineit gas man betwea the ded isolating/nonretur valve ard the
carg tanks (see regulation 62.16.1)

3.14.D When the pressugin the inett ges mai forward of the nonretun device
falls belov 50 mm wate gauge mears shal be providel to give an audibk alam
or to shu down the main carg pumgs automaticail (ses regulation 62.19.8)

3.14.11 The alarns requirel by regulatiomn 62.19.17 shoutl be given on the
navigatirg bridge ard in the machiney space

3.14.2 Inaccordanewith regulatio 62.17 portabé instrumers shal be provided
for measurig oxygen ard flammabé vapow concentrationWith regad to the
hydrocarba vapou metey it shout! be borre in mind that metes working on the
catalytc filamert principle are unsuitale for measurig hydrocarba concentratio
in oxygen-deficiehatmosphered-urthermoremetes usirg this principle cannd
measue concentratios of hydrocarba vapous aboe the lower flammabe limit.
It is, therefore advisali to use metes usirg a principle which is na affectel by
oxygen deficieny ard which are capabd of measurig hydrocarba concentratio
in ard aboe the flammabeé range Far measurig belav the lower flammalbe limit,
provided sufficiert oxygen is present the catalytc filamert mete is suitable

3.14.8 All metd pars of portabé instrumers ard samplirg tubes requirirg to
be introducel into tanks shoutl be secural earthe to the shp structue while the
instrumens ard samplirg tubes are beirg Used The® portabe instrumens shoudl
be of an intrinsically sak type

3.14.1 Sufficiert tubing etc shoutl be providel to enabé fully representatir
samplirg of a carg tark atmospher to be obtained

3.14.5 Suitabe oFening shoutl be provided in carg tanks to enabé fully
representatiy sampls to be taken from ead tank Wheee tanks are subdividel by
complee or partid was bulkheadsadditiond opening shoutl be provided for
eath sud subdivision
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315 Effluent and drain piping

3.151 The effluert piping from scrubbes ard ded wate sed dran pipes whee
fitted, shoutl be of corrosion-resistamateria) or of carba ste¢ suitaby protectel
internally agains the corrosive natue of the fluid.

3.152 The scrubbe effluert pipe ard dek wate sed dran Ci:)ipe whee fitted,
shout! nat be led to a comman dran pipe ard the ded se& dran shoutl be led
clea of the engine-rom ard ary othe gas-saf space

3.153 Piping mack in glass-reinforog plastic of acceptatld manufacturge
substantiethicknesspressue testel ard adequatgl supportegdmay be acceptalal
for effluert piping from scrubbes unde the following conditions

. 1 The effluert lines should s far as possible be led throudh cofferdans or
ballag tanks ard be in accordanewith the load line regulatiors in force

.2 Whee effluert lines are led throudh machiney spacs the arrangemest
shoutl include

21 avalvefitted to a st piee & the shel ard actuatd both from inside
ard outsice the machiney spae by pneumat or hydraulc mears led
throudh ste¢ piping The valve shoutl close automaticai} in the even
of failure of the operatig media The valve shoutl hawe a positian
indicator. This valve is to be closel & al times when the plart is nat
in operatim & wel as in the even of afire in the machiney space
Suitabk instructiors to this effed are to be given to the master

.22 aflap nonretun valve

.23 ashot lengh of steé pipe or spod piece lined internally ard fitted
betwea the valve referrel to in .1 aboe ard the nonretun valve
referrel to in .2 above this is to be fitted with a 125 mm diamete
flangad drain brand pipe ard valve

24 afurthe spod piee fitted inboad of, ard adjacenhto, the nonretun
valve referrel to in .2 above similarly fitted with adrain (Note: the
purpo of this arrangemeris to enabeé the tightnes of the valves ard
nonretun valves referrel to in .1 ard .2 abo\e to be checke ard to
facilitate the remové of the nonretun valve for examinatio ard
replacement)

.25 meas shoutl be providel outsice the machiney spae for stoppiry
the scrubbe pump

A suitabé arrangemenis illustrated in figure 17.

3.154 A wate sed in the shag of a'U' berd & leas 2 m in deph shoutl be
fitted & leas 2 m belav the equipmento be drained Mears shoutl be provided
for drainirg the lowed poirt of the bend In additian the sed shoutl beadeguat@i
vental to a poirt abowe the wate levd in the scrubbe or dek wate se
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GRP EFFLUENT PIPE
LINED METALLIC SPOOL PIECES 7 / FROM SCRUBBER

SHIPSIDE VALVE TO BE CAPABLE
OF BEING CLOSED FROM INSIDE
AND OUTSIDE ENGINE ROOM.
ARRANGEMENTS TO COMPLY WITH
THE REQUIREMENTS OF THE 1966
LOAD LINE CONVENTION

P
DRAINS WITH
DIAPHRAGM VALVES

\ NON-RETURN VALVE

LINED SHELL
STUB PIECE

\ SHIPSIDE VALVE TO BE CLOSED WHEN INERT

GAS PLANT IS NOT IN OPERATION OR WHEN THERE
IS A FIRE IN THE MACHINERY SPACE

Figure 17 Scrubbe seawate supplypums to be capabé of beirg stoppe from
outsice engine-room

3.155 The diamete of the effluert ard drain pipes shoutl be adequad for the
duties intendel ard the pipe run shoutl be sef draining from the wate se# referral
to in 3.15.4

3.16 Seawater service

3.16.1 It is advisabé tha the main supply of wate to the inert gas scrubbe as
requira in regulation 62.61 shoutl be from an independenpump The alternative
soure@ of suppy of wate may be from anothe pump sud as the sanitary fire,
bilge and ballag pumgs provided tha the quantiy of wate requiral by the inert
gas scrubbe is readily availabk and the requiremerg of othe essentiaservics
are not therely impaired

3.162 Therequiremenfor two separat pumgs to be capabé of supplyirg wate
to the dek wate sea (see regulation 62.10.3 can be me by ary of the pumps
referral to unde alternative soure of suppl in 3.161 subjet to the sane provisiors
applying as are recordd in tha paragraph

3.163 The pumps supplyirg wate to the scrubbe and the dek wate sed shoud
be sud as to provide the requiral throughpt of wate unde light draugh
conditions The quantiy of wate unde all othe draugh conditiors shoutl not
flood the scrubbe or increag the gas flow resistane excessively
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3.164 Loops in the piping of the dek watg sed to preven the backflov of
hydrocarba vapou or inett ges shoutl be positionel outsice the machiney spae
ard suitaby protecte againsireezing for exampe by stean tracing With referene
to the de wate sed arrangementprovisiors shoutl be mace to preven a
pneumaticall controllad systen from freezirg (see regulation 62.105 ard .6)

3.165 Vacuun breakes provided to prevem the wate loops beirg emptiel shoud
vert to a positicn on the opaen deck

4  OPERATION OF INERT GAS PLANT

41 Thoud flue gas systers differ in detal certan bast principles reman the
same The are

.1 startirg up the inett gas plant
.2 shuttirg down the inett gas plant
.3 safey checls when the inett gas plart is shu down

In al cass the manufactures detailel instructiors shoudl be followed

42 Start-ip procedurs shoudl be as follows:
.1 Ensue boiler is producimg flue gas with an oxygen conter of 5% bi,
?/olu)me or less (for existirg ships 8% by volume or, whereve practicable
ess

.2 Ensue tha powe is availabe for all control alam ard automatt shut
down operations

.3 Ensue tha the quantiyy of wate requirel by the scrubbe ard dedk wate
sed isbeirg maintaine satisfactoryy by the pumys selectd for this duty.

4 Teg operatim of the alam ard shutdown features of the systen
dependenupm the throughpt of wate in the scrubbe ard ded seal

.5 Chek tha the gas-freeig freh air inlet valves whee fitted, are shu
ard the blanks in position are secure

6 sr;u off the air to ary air sealirg arrangemestfor the flue gas isolatirg
valve

.7 Open the flue gas isolatirg valve

.8 Ope the selectd blowea suction valve Ensue thé the othe blower
suction ard discharg valves are shut unles it is intendel to use boh
blowers simultaneously

.9 Stat the blower
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Ted blowe "failure” alarm

Open the blowe discharg valve

Open the recirculatig valve to enabé plart to stabilize

Ope the flue gas regulatiig valve

Ched tha oxygen contert is 5% by volume or less (for existirg shigs
8% by volume or, whereve practicable lesg then clos the vert to

atmosphex betwea the ges pressue regulatig valve ard the dedk
isolatirg valve

Note: Sore oxygen analyses requie a mud as two houss to stabiliz
before accurag reading can be obtained

The inett gas systen is now read to delive gas to the carg tanks

43 Shutdow procedure shoutl be as follows:

. 1 When al tark atmospherehawe bea checkd for an oxygen levd of

nat mote than 8% ard the requirel in-tark pressue has been obtained
shu the ded isolating/nonretur valve

Ope vert to atmospherbetweea the gas pressue regulatig valve ard
the dedk isolating/nonretur valve

Shu the gas pressue regulatirg valve
Shu down the inett gas blower.

Close the blowe suction ard discharg valve Chedk that the drairs are
clear Open the wate washirg systen on the blowe while it is still
rotating with the powe suppy of the driving mota turned off, unles
otherwi® recommends by the manufacturer Shu down the wate
washirg plart afta a suitabé period

Clos the flue gas isolatirg valve ard open the arr sealiig system

Kee the full wate suppy on the scrubbe towe in accordane with
the manufactures' recommendatian

Ensue tha the wate suppy to the dek wate sed is runnirg
satisfactorily thet an adequad water sedis retainel ard théet the alam
arrangemestfor it are in ordet

44 Safey checls when the inett gas plart is shu down shoutl be as follows:

. 1 The wate suppy ard wate levd in the dek sed shoutl be ascertaing
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.2 Che& the wate levd in wate loops installed in pipewok for gas wate
or pressug transducersto prevet the backflov of hydrocarba gass
into gas-saf spaces

.3 In cold weathey ensue tha the arrangemestto preven the freezirg of
sealig wate in the dedk sealspressure/vacum breakes etc arein order

4 Before the pressug in the inerted carg tanks drogs to 10 mm they shoudl
be re-pressurizz: with ineit gas

Possile failures of the ineit gas systen ard actiors to be taken include

. 1 High oxygen conter which may be cause or indicatel by the following
conditions

.11 poa combustia contrd & the boiler, especiayf unde low load
conditions

.12 drawirg ar down the uptale when boiler ges outpu is less then the
inert ges blowa demand especiall unde low load conditions

.13 air leaks betwea the inett gas blowe ard the boiler uptake
14 faulty operatim or calibration of the oxygen analyser
.15 inett gas plart operatig in the recirculatioo mode or

. 16 enty of arr into the inett gas man throudn the pressue vacuum valves
mag rises etc due to maloperation

2 If theinett ga ﬁlaart is deliverirg inett gas with an oxygen conter of
more than 5%, the fauk shoutl be tracel ard repairedRegulatio 62.19%
requires however tha al carg tark operatios shal be suspendif
the oxygen conter exceed 8% unles the quality of the gasisimproved

3 Inability to maintanh positie pressue during carg discharg or
deballastig operatios which may be causd by:

.31 inadverten closue of the inett gas valves

.32 faulty operatim of the automatt pressue contrd system
.33 inadequat blowe pressurgor

.34 acarg discharg rate in exces of the blowe output

4 The carg discharg@ or deballastig shoutl be stoppé or reduce
dependig on whethe or na the positive pressug in the tanks can be
maintainel while the faul is rectified



5 APPLICATION TO CARGO TANK OPERATICN

Theinert gas systen shoutl be useal during the full cycle of tanke operatim
as describd in this section

5.1 [Inerting of tanks

511 Tankstha haw bea cleane and gas-fred shoutl be re-inerta preferaby
during the ballag voyage to allow the inert gas systen to be fully testel prior to
cargp handling Purge pipes/verd shoutl be opene to atmosphereWhen the
oxygen concentratia of the atmosphegin the tark has fallen belov 8% the purge
pipes/vens shoutl be closal ard the tark pressurizd with inett gas

5.12 During the re-inertirg of a tark following a breakdow and repar of the
inert gas system non-gas-fre and non-inertel tanks shoutl be re-inerte in
accordane with 5.1.1 During inerting no ullaging dipping samplirg or othe
equipmen shoul be insertel unles it has bea establishd tha the tark isinert
This shoutl be dore by monitorirg the efflux gas from the tark beirg inerted until
the oxygen contert is less than 8% by volume ard for sud a periad of time as
determinel by previows tes records when inerting gas-fre tanks to ensue that the
efflux gas is fully representatie of the atmospher within the tank

5.13 When all tanks hawe bea inerted they shout be kepg comman with the
inert gas main and maintainel a a positive pressue in exces of 100 mm wate
gauge during the red of the cycle of operation

5.2 Discharge of water ballast

5.21 Before discharg of cargp tark ballas is undertakenthe following conditiors
shoutl be checked

.1 All carg tanks are connectd up to the inert gas systen and all isolatirg
valves in the dek pipewok are locked open

.2 All othe carg tark opening are shut
.3 All valves isolating the mag risers from the inett gas systen are shut

4 Thearrangemesstrequiral by regulation 62.13.41 are usel to isolae the
cargp main from the inett gas main

.5 Theinert gas plart is producirg gas of an acceptald quality.

.6 The ded isolatirg valve is open

5.22 During the deballastig operation the oxygen conten of the gas ard its pres
Slr.!I; in)the inert gas main shoutl be continuousf recordel (see regulation 62.16.11
and .2).
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5.3 Loading

When loading carg the ded isolatirg valve required by regulation 62.108
shoutl be closeal and the inert gas plart may be shut down unles othe carg tanks
are beirg deballastd simultaneously All opening to the carg tanks excep the
connectios to the mag risers or equivalen ventirg arrangemerstshoutl be kept
closal to minimize flammabé vapou on deck Before loadirg commencesthe flame
screes in the mag risers or equivalem venting arrangemerstshoutl be inspecte
and ary st valves isolating the carg tanks from the inert gas main locked in the
open position

54 Loaded condition

5.41 During the loadel passag a positive pressue of inert gas of a leas 100 mm
wate gauge shout be maintainel in the cargp tanks ard topping up of the pressue
may be necessaryWhen toppirng up the inert gas pressue in the carg tanks
particula attention shoutl be paid to obtainirg an oxygen concentratia of 5%
or less in the inert gas suppy before introducirg the gas into the carg tanks

5.42 On mota tankers the boiler loading may hawe to beincreasd in orde tha
the low oxygen concentratia in the inett gas suppy can be achieved It may alo
be necessarto restrid the outpu of the inert gas blowers to preven air beirg drawn
down the uptale during the topping up operation If by the®e mears inert gas of
the quality defined in 5.41 cannd be achieve then inert gas from an alternative
sour@ of supply suh as an inert gas generato might be used

55 Cargo trangfer and cargo sampling

5.51 Ullaging devices of the closel type shoutl be usel to avoid the openirg of
ullage ports

5.52 However it may be necessarto infrequenty relieve the inert gas pressue
in the carg tanks on certan occasios to permi manu# tark gaug or carg
samplirg before or after cargo is transferredIf thisis done no carg or ballasting
operatia is to be undertaka and a minimum numbe of smal tark opening are
to be uncoverd for as shot atime as necessarto enabé the® measuremestto
be completed Manud gaugirg or cargp samplirg may be performea during the
following four periods

.1 At the loading port, prior to carg loading
.2 At the loading port, after carg loading
.3 At the discharg port, prior to carg discharge

4 At the discharg port, after cargp discharge

5.53 The tanks shoutl then be re-pressurizimmediatey after the measurement
or carg sampls hawe bee taken
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5.54 |If the tark is openel prior to carg transfer carg transfe shoul nat be
commencd until all the conditiors hawe been checke ard are in order Similarly,
if the tark is openel afte carg transfer normd ship operatios shoudl not be
commencd until all the conditiors hawe been checke ard are in order

5.55 During carg transfe the oxygen contern ard pressue of the inert gas in
the inett gas main shoutl be continuousy recordel (see regulation 62.16.11 ard .2).

5.6 Crude oil washing (see section 5 of the Crude Qil Washing Operations and
Equipment Manual)

5.61 Before eadt tark is cruce oil washed the oxygen levd shal be determine
at apoint 1 m belov the dedk and a the middle region of the ullage spae ard
neithe of thee determination shal excee 8% by volume Whee tanks haw
complet or partid was bulkhead the determinatio shoud be taken from similar
levels in ead sectio of the tank The oxygen contern and pressue of the inert ges
being deliveral during the washirg proces shoutl be continuousy recordel (see
regulation 62.16.11 ard .2).

5.62 If, during the cruce oil washing
. 1 the oxygen levd of the ineit gas beirg deliveral exceed 8% by volume or
.2 the pressue of the atmosphe in the tanks is no longe positive

then washirg mug be stoppel until satisfactoy conditiors are restored Operatos
shoutl al® be guided by 4.5.2

5.7 Ballagting of cargo tanks

The conditiors for ballastirg of carg tanks are the sane as thos for loadirg
in 5.3, When however simultaneos discharg and ballastirg is adopted then a
close watd shoull be kept on the inett gas main pressure

5.8 Ballagt condition

5.81 During aballag voyage tanks othe than thos requirel to be gas-fre for
necessartark entry shoud be kept inerted with the carg tark atmosphez a a
positive pressue of nat less than 100 mm wate gaug havirg an oxygen levd not
exceedig 8% by volume especiall during tark cleaning

5.82 Before ary inett gas is introducel into carg tanks to maintan a positive
pressue it shoutl be establishd tha the inert gas contairs not more than 5% by
volume of oxygen

59 Tank cleaning

Cargp tanks shoutl be washel in the inert condition ard unde a positive
pressure The procedurs adoptel for tark cleanirg with wate shout follow those
for cruce oil washirg in 5.6
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510 Purging prior to gasfredang

When it is desirel to gas-fre a tark afte washing the concentratin of
hydrocarba vapou shoutl be reduce by purgirg the inerted carg tark with inett
gas Purge pipes/verg shoutl be opené to atmospher ard ineit gas introducel
Into the tark unti the hydrocarba vapou concentratio measure in the efflux
gas has bean reducd to 2% by volume ard until sud time as determind by previots
test on carg tanks has elapsd to ensue tha reading have stabilizel ard the efflux
gas is representativ of the atmospher within the tank

511 Gas-freeig

5111 Gas-freeig of carg tanks shoutl only be carried out when tark enty is
necessgr(e.q for essentiarepairs) It shoutl nat be startel until it is establishe
tha aflammabk atmosphexin the tark will na be create as aresult Hydrocarbo
gass shoutl be purgel from the tark (se 5.10)

5112 Gas-freeig may ke effectel by pneumaticallyhydraulicaly or steam-drive
portabk blowers or by fixed equipment In eithe ca it is necessgrto isolae
the appropriag tanks to avod contaminatia from the inett gas main

5.113 Gas-freeig shoutl continwe until the entire tark has an oxyge conten
of 21 % by volume ard areadiry of lessthan 1 %af lower flammabe limit is obtainel
on a combustib gas indicator Cae mug be taken to preven the leakag of air
into inentad tanks or of inett gas into tanks which are beirg gas-freed

512 Tank entry

5121 Theenty of personnikto the carg tark shoutl be carried out only unde
the close supervisio of aresponsile ships officer ard in accordanewith nation&
rules and/a with the norma industrid practie laid down in the I nter national Safety
Guidefor Oil Tankersand Terminals. * The particula hazard encounter@in tanks
which hawe bee OPrewousy_ inerted ard then gas-fred are outlined in 9.2.8 9.33
ard chapte 10 of tha Guide

5.122 Practica precautios to meé the® hazard include

.1 securiiy the inett gas brand line gas valves and/a blanks in positian
or, if gas-freeig with the inett gas blower, isolatirg the scrubbe from
the flue gases

.2 closirg of ary dran lines enteriry the tark from the inett gas main

.3 securig relevan carg line valves or controk in the closel position

* |SGOTT publishel by the Internationd Chambe of Shippirg ard the Ol Companie
Internation& Marine Forum
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4 Kkeepirg the inert gas dedk pressue in the remainde of the carg tank
systen a a low positive pressue sud as 200 mm wate gauge This
minimizes the possibé leakag of inett or hydrocarba gas from othe
tanks through possibé bulkheal cracks carg lines valves etc;

.5 lowering clean sampe lines wel into the lower regiors of the tark in at
leag two locations The® locatiors shoutl be away from both theinlet ard
outlet opening usal for gas-freeingAfter it has bean ascertaing tha a
true bottam sampéis being obtained the following reading are required

5.1 21% on a portabk oxygen analyser ard

5.2 les than 1 % of lower flammabek limit on a combustibé gas indicator,

.6 the use of breathimy apparats wheneve there is ary doult abou the
tark beirg gas-freee.g intanks wher it is nat possibéto sampé remoe

locations (This practie shoutl be continuel until all areas including
the bottam structure hawe bee thoroughy checked)

.7 continuousy ventilatig and regulary samplirg the tark atmosphez
wheneve personnkare in the tank

.8 carefuly observig norma regulatiors for tark entry.

5.13 Re-inertingafter tark ently

5.131 When all personnkhaxe left thetark and the equipmei has bean removed
theinert gas brand line blank if fitted, shoutl be removed the hatd lids closel
and the gas pressue regulatirg valve re-opend and locked open to the inett gas
main wheie appropriate This will avod ary risk of structura damag when liquids
are subsequentl handled

5.13.2 As som as agas-fre tark is reconnecte to the inert gas main it shout
be re-inertel (as describd in 5.1) to preven transfe of air to othe tanks

6 PRODUCT CARRIERS

The bast principles of inerting are exacty the sane on a produd carrie as
on acruce oil tanker However there are difference in operatia of the® vessed
as outlined below

6.1 Carriag of producs havirg a flashpoint exceedig 60°C (closal cup tes)
as determiné by an approvel flashpoint apparatus

6.11 Regulatiomm 55(a)() of Pat E, chapte H-2, 197 SOLAS Conventiori as
amendéd by the 1978 Protocd implies inter alia, that regulatiors 60 and 62 do not

* Regulation 55.1 of chapter 11-2 of the 1983 SOLAS amendments.
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apply to tankes carryirg petroleum producs havirg a flashpoirt exceedig 60°C,
in othe words produd carries may carry bitumens lubricating oils, heay fud
oils, high flashpoin jet fuels ard sorre diesé fuels gas oils and specié boiling point
liquids without inert gas systens havirg to be fitted, or, if fitted, without tanks
containirg sud cargos havirg to be kept in the inert condition

6.12 If cargos with a flashpoin exceedig 60°C, whethe heatel or otherwise
are carried at temperaturg nea to or abow therr flashpoin (some bitumen cut
bacls ard fud oils), a flammabk atmosphes can occu (regulation 621 refers)
When cargos with aflashpoin exceedig 60°C are carried a atemperatue highe
than 5°C belov ther flashpoir they shoutl be carried in an inerted condition

6.13 When anon-volatike carg is carried in atark tha has not been previousy
gas-freed then tha tark shal be maintainel in an inert condition

6.2 Product contamination by other cargos

Contaminatio of a produ¢ may affed its odour, acidity or flashpoir
specificationsard may occu in severbways tho relevar to ships with an inett
gas main (or otha gas line) interconnectig all carg tanks are

.1 Liquid contaminatio due to overfilling a tank

.2 Vapou contaminatio throudh the inert gas main This is largely a
problem of preventig vapou from low flashpoirt cargoes typically
gasolines contaminatig the variows high flashpoint cargoe listed in
6.1.1, plus aviation gasolinse and mog hydrocarba solvents This
problem can be overcone by:

.21 removirg vapous of low flashpoirt cargos prior to loading ard

.2.2 preventirg ingres of vapous of low flashpoirt cargos during loadirg
and during the loadal voyage

When carryirg hydrocarba solvens whete quality specificatiors are stringern ard
where it is necessarto keep individud tanks positively isolated from the inert gas
main after a carg has been loaded pressue sensos shoutl be fitted so tha the
pressue in ead sud tark can be monitored When it is necessar to top up the
relevan tanks the inert gas main shout first be purgel of carg vapour

6.3 Contamination of cargoes by inert gas

For awel designd ard operatéd flue gas systen experiene suggest tha
petroleun cargos traditionaly carried on produd¢ tankes do not suffe
contaminatia from the flue gas itself, as opposé to contaminatia from othe
cargoes However unacceptald contaminatio from the flue gas may be
encounterd if prope contrd is not exercise ove fud quality, efficieng of
combustion scrubbiry ard filtering.

The more critica petrochemiclcargos which may be carried by produd
carriess can be contaminatd by flue gas
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6.4 Contamination of cargoes by water

_All lubricatirg oils ard jet fueks are acutey water-critical Currer practie
requires full line drainirg ard moppirg up of ary wate in tanks befoe loading
Wate contaminatio may occu on inerted shigs due to:

1 wate carry-ove from the scrubbe and/o dek wate seab due to
inr?jdequacxein design or maintenaneaf the various drying arrangements
al

.2 condensatio of wate from warm fully saturatd flue ges deliveral to
the tanks

6.5 Additional purging and gasfredng

Gas-freeig is requirel on non-inertel produd carries mote frequenty than
on cruck carriers both becaus of the greate neal for tark enty ard inspection
especialf in port, ard for ventirg vapous of previots cargoesOn inertel produd
carries ary gas-freeig operatiom has to be precedd by a purglerg operatio
(regulation 62.2.4) but gas-freeig for purely quality reasos mey be replace by
kaj)rglrg only. In additin purgirg may be requirel on the bass outlined in 6.13
above

It shoutl be recognisd that

.1 there areincreasd risks of air leakirg into inett tanks ard of inett gas
leakirg into atark beirg entered

.2 purgirg is na a prerequise of gas-freeig when the hydrocarba ges
conterh of atark is belov 2% by volume

3 the operatim of gas-freeig for produd purity ard whee tark enty is
nat contemplaté does nd requie the atmosphex to have an oxygen
conterh of 21% by volume

7  COMBINATION CARRIERS

The bast principles of inerting are exacty the sane on acombinatio carrie
as on atanker However thete are difference in the design ard operatio of the
vesset ard relevam consideratios are outlined below

7.1 Sak holds

It is particulary importarn for combinatio carries to hawe ther holds inerted
becaus wheneveahold in an OBO carrie (which cout exteral to the full breact of
the ship is partial filed with clean or oily ballast wate agitation of this ballag cen
occu & smal angles of roll ard this can resut in the generatia of statt electricity.
The agitation is sometime referrel to as 'sloshingard it can happ& whenevethe
ullage abo\e the liquid leve of the hold is more than 10% of the deph of the hold,
measurd from the undersie of the ded (see figure 18 for remed condition)
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72 Leakage

To ensuetha leakag of tark gas particulary through the hatt centre-lire
joints, is eliminated or minimized it is essentibtha the hatd coves are inspectd
frequenty to determire the stak of ther sealsther alignment etc When the hatt
coves hawe bea opened particulary afte the ship has been carrying a dry bulk
cargq the seat and trackways shoud be inspectd ard cleane to remo\e ary foreign
matter

7.3 Ballast and void space

The carg holds of combinatia carries are adjacento ballag and void spaces
Leakags may occu in pipelines or ducs in the® spacesor by a fracture in the
bounday plating in this even ther is a possibiliy tha oil, inet gas ard
hydrocarbo gas may le& into the ballag ard void spacesConsequengl gas pockes
may form ard difficulty with gas-freeig shoutl be anticipatel due to the
consideral® steelwork actirg as stiffening which is characteristi of the® spaces
Personnkshoul be alertel to this hazard

7.4 Inert gas distribution systen

Due to the speci& constructim of combinatian carriers the vert line from
the carg hatchwag coamiry is situatel very close to the levd of the carg surface
In mary casesthe inett gas main line passiig alorg the main dek may be belov
the oil levd in the hold. During rough weathe oil or wate may ente the® lines
and completey blodk the openirg ard thus preven an adequat suppy of inert gas
during eithe tark cleanirg or discharge Vert lines shoutl therefoe hawe drairs
fitted at ther loweg point and thee shoutl always be checkel before ary operatin
takes place within the carg hold.
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7.5 Application when carrying oil

On combinatia carries the inert gas systen shoutl be utilized in the manne
describe in section 5 when the ship is engagd exclusivey in the carriag of oil.

7.6 Application when carrying cargoes other than ail

7.61 When acombinatia carrieg is carryirg a cargp othe than oil it shoul be
considerd as a tanke unles the requiremergin 7.68 are complied with.

7.62 When cargos othe than oil are intendel to be carried it is essentibtha
all holds/carg tanks othe than slop tanks referred to in 7.66 ard 7.67 are emptiel
of oil ard oil residuesard cleane ard ventilatel to sud a degre tha the tanks
are completey gas-fre ard internally inspected The pump-room carg pumps
pipelines dud ked and othe void spacs are to be checkel to ensue that they are
free of oil and hydrocarba gas

7.63 Wheee holds are requirel to carry carg othe than oil they shoutl be isolatel
from the inett gas main ard oil carg pipeline by mears of blanks which shoud
reman in position a all times when cargos othe than oil are beirg handlel or
carried

7.64 During the loading ard dischargilg of solid cargos ard throughot the
intervenirg periods all holds/carg tanks othe than the slop tanks referrel to in
7.66and 7.6.7, cargp pump-roomscofferdamsdua keek and othe adjacenvoid
spacs shoutl be ket in a gas-fre condition and checkel periodicaly at intervak
of nat more than two days to ensue that

.1 there has been no generatio of hydrocarba gas or leakag of
hydrocarbeo gas from the slop tanks referred to in 7.66 ard 7.6.7 If
concentratios of more than 20% of the lower flammabég limit are
detected the compartmerg shout be ventilated

.2 theris no deficieny of oxygen which could be attributabé to leakag
of inet gas from anothe compartment

7.65 Asan alternatieto 7.6.4 those carg tanks which are empy of cargp may
be re-inert@ in accordane with 5.1, provided they are subsequengl maintainel
in the inert condition ard a a minimum pressue of 100 mm wate gaug a al
times and providel tha they are checkel periodicaly at intervak of nat more than
two days to ensue tha ary generatio of hydrocarbo gss does not exced 1%
by volume If sud aconcentratia is detected the compartmerg shoutl be purgel
in accordane with 5.1Q

7.66 Slops shoutl be containel in apropery constitute slop tark ard shoutl be

.1 dischargd ashoe ard the slop tanks cleanel and ventilated to sud a
degree tha the tanks are completey gas-fre and then inerted or

.2 retainal on boad for nat more than one voyage when unles the vessé
revers to carryirg oil, the slop tark shoutl be treatel as in 7.6.5



If slops are retainel on boad for more than one voyage becaus receptio
facilities for oily residus are nat available the slop tark shoutl be treata as in
7.65 ard in addition a repot shoutl be forwardel to the Administration

7.67 Slop tanks which hawe not been dischargd shout comply not only with
therequiremerg of 7.6.6 but also with regulation 62.112 which requires that they
be isolatel from othe tanks by blark flanges which will reman in position at all
times when cargos othe than oil are beirg carried excep as providel for in thee
Guidelines In this connectio refereneis made to 7.6.3 On combinatian carries
whete ther are alo empy carg tanks which are not requirel to be isolated from
the inert gas main then the arrangemetnfor isolating the slop tanks from the® tanks
shoutl be sud as to:

.1 preven the passag of hydrocarba gas from the slop tanks to the empy
tanks ard

.2 facilitate monitoring (see regulation 62.16.3.) of and if necessary
topping up of the pressue in slop tanks and in ary empy carg tanks
if the latter are beirg ket in the inert condition as referrel to in 7.6.5

A suggestg arrangemetnis shown in figure 19,

SLOP TANK % *

REG. 62 CARGD
BLANK TAMNKS

INERT GAS ! |ll
MAIN Ill

N.B.VALVE

SMALL

B0RE
|'| LINE
|I|

X X

Figure 19 Proposd bypas arrangemenfor toppirg up carg tanks

In addition all carg pipelines to or from the slop tanks shout be blanked off.

7.68 Instea of complyirg with the requiremergin 7.62 to 7.6.7 a combinatim
carrie may be operate as abulk carrig without havirg to use its inert gas systen
if either

.1 it has neve carried a carg of oil; or

2 afte its lag carg of oil, all its carg tanks including slop tanks the
pump-room car@ pumps pipelines cofferdams dua ked ard othe
void space are emptied of oil and oil residues cleane and completey
gas-free and the tanks and void spacs internally inspecte to that effect
In addition the monitorirg required in 7.64 shoutl be continuel until
it has been establishd tha generatio of hydrocarbo gas has ceased
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8 EMERGENCY PROCEDURE

8.1 Intheevern of totd failure of the inert ges systen to deliver the requirel quality
and quantiy of inert gas ard maintan a positive pressue in the carg tanks and
slop tanks action mug be taken immediatey to preven ary air beirg drawn into
thetank All carg tark operatios shoudl be stoppedthe ded isolatirg valve shoutl
be closed ard the vert betwea it ard the gas pressue regulatirg valve shoutl be
openel ard immediae action shoull be taken to repar the inett gas system

8.2 In the ca® of tankes engagd in the carriage of cruce oil it is essentiathat
the carg tanks be maintain@ in the inerted condition to avoid the hazad of
pyrophort iron sulphiceignition. If it is assessktha the tanks canna be maintainel
in an inerted conditian befole the inert gas systen can be repaired an extern& suppl
of inett gas shoutl be connectd to the systen throudh the arrangemestrequired
by rkegulaticn 62.115 as som as practicableto avoid air beirg drawn into the carg
tanks

8.3 Inthe ca® of produd carriers if it is considerd to be totally impracticabé
to effed arepar to enabé the inert gas systen to delive the requirel quality ard
quantity of gas and maintan a positive pressue in the carg tanks carg discharg
and deballastig may only be resume providel that eithe an externd suppy of
inert gas is connectd to the systen throudh the arrangemestrequired by regulation
62.11.5 or the following precautios are taken

.1 In the ca® of tankes built on or after 1 Septembe 1984 the ventirg
systen is checkel to ensue tha approve devices to preven the passag
of flame into carg tanks are fitted and tha the® devices are in a
satisfactoy condition

.2 In the ca® of tankes built befole 1 Septembe 198! the flame screes
are checkel to ensue that they are in a satisfactoy condition

.3 The valves on the vert mag risers are opened
4 No free fall of wate or slogs is permitted

.5 No dipping ullaging samplirg or othe equipmenishoubl be introducel
into the tark unles essentib for the safey of the operation If it is
necessar for sud equipmento be introducel into the tank this shoud
be dore only afte a leas 30 minutes hawe elapsé since the injection
of inert gas ceasedAll metd componerg of equipmento be introducel
into the tark shoutl be securef earthed This restriction shoutl be applied
until adpericd of five hours has elapsed sine injection of inert gas has
cease

84 Inthe ca® of produd carriers if it is essentibto clean tanks following a failure
of theinert gas systen and inerted conditiors as defined in regulation 62.22 cannad
be maintainedtark cleanirg shoutl be carried out with an extern& suppy of inett
gas connectd to the system Alternatively, if an extern& supplyof inett gas is nat
connectd to the ship the following precautios shout be taken in addition to
8.31 to 8.3.5



9
10

Tark washirg shoud be carried out only on one tark a atime.

The tark shoutl be isolatel from othe tanks ard from ary commam
venting systen or the inert gas main and maximum ventilation outpu
shout be concentraté on tha tark both before and during the washirg
process Ventilation shoutl provide as far as possibé a free flow of air
from ore erd of the tark to the other

Thetark bottam shoubl be flushed with wate and stripped The piping
systen including carg pumps cross-oves ard discharg lines shoud
also be flushad with water

Washirg shoutl nat commene until tess hawe beas made at variows
levek to establis tha the vapou contert in ary pat of the tark is below
10% of the lower flammabeé limit.

Testirg of the tark atmosphex shoutl continte during the washiry
process If the vapou levd rises to within 50% of the lower flammabk
limit, washirg shoull be discontinud until the vapou levd has fallen
to 20% of the lower flammabe limit or less

If washirg machine with individud capacitis exceedig 60 m*h are
to be used only ore sud machire shal be usel a ary one time on the
ship. If portabk machinas are used all hos connectios shoutl be mace
up ard bondirg cables testel for continuity before the machins are
introducel into the tark ard shoutl not be broken until after the
machins hawe been removel from the tank

The tark shoull be kept drainal during washing If build-up of wah
watea occurs washirg shoud be stoppel until the water has been cleared

Only clean cold seawateshoutl be used Recirculatig systens shoutl
not be used

Chemicé additivesshoutl nat be used

All dek openings excep thos necessar for washirg ard designe
venting arrangementsshoutl be kept closel during the washirg process

85 During cargp operatios in port, more stringen regulatiors of the port
Authorities shal take precedene ove ary of the foregoingemergeng procedures

86 The attention of the ships maste shout be drawn to regulation 11(Q of
chapte 1 of the 1978 SOLAS Protocd in the evert of the inert gas systen havirg
becone inoperative

9 MAINTENANCE AND TESTING

9.1 Generd

9.11 The safey arrangemerstare an integrd part of the inert gas systen ard it
is importart for ships staf to give specié attentian to them during ary inspection
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9.12 Inspectim routines for sorre of the main componerg are deat with in this
section

9.2 Inert gas scrubber

9.21 Inspectim may be mack through the manholes Checls shoutl be mack for
corrosin attacks fouling and damag to:

.1 scrubbe shel ard bottom
.2 cooling wate pipes and sprgy nozzles (fouling);
.3 float switches and temperatue sensors

4 othe internab sud as trays ard demiste filters.

9.22 Checls shoutl be mack for dama@ to non-metallc pars sud as
.1 internd linings;
.2 demisters

.3 packel beds

9.3 Inert gas blowers

9.31 To alimited degreeinternd visud inspectia will reved damag at an early
stage Diagnostc monitoring systens shoutl be usal as they greaty assistin
maintainirg the effectivenes of the equipment By fitting two equal-sizd blowers
or, alternatively supplyirg ard retainirg on boad a spae impeller with a shat
for ead blower, an acceptald levd of availability is ensured Visud inspectio
throuch the availabé opening in the blower casirg is adequad for this purpose

9.32 An inspectim of inert gas blowers shoud include

.1 internd inspectim of the blower casig for sod deposis or sigrs of
corrosiwe attack

.2 examinatio of fixed or portabk washirg system

.3 inspectim of the functionirg of the fresh wate flushing arrangements
whete fitted;

4 inspectim of the drain lines from the blowe casimg to ensue tha they
are clea ard operative

.5 observatio of the blowea unde running conditiors for sigrs of excessie
vibration, indicating too large an imbalance
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9.4 Deck water seal

9.41 This unit perforns an importar function and mug be maintainel in goad
condition Corrodel inlet pipes and damag to float-controlla valves are nat
uncommon The overboad drain line ard connectio are al possibé sourcs of
trouble

9.42 An inspectim of the dek wate sed shoul include
.1 Opening for internd inspectim to chedk for:
.11 Dblockag of the ventur lines in semi-dy type wate seals
.12 corrosia of inlet pipes ard housing
.13 corrosio of heatirg coils;

.14 corrodal or sticking floats for wate drain and supplyvalves and levd
monitoring

.2 Testirg for function
.21 automatt fillin g and draining ched with alocd levd gaug if possible

.22 presene of wate carry-ove (open drain cocks on inett gas main line)
during operation

95 Nonreturn valve
The nonretun valve shoutl be openel for inspectim to chek for corrosio

ard alo to ched the condition of the valve seat The functionirng of the valve shoutl
be testal in operation

9.6 Scrubber €ffluent line

The scrubbe effluert line cannd normally be inspectd internally excep when
the ship is in dry dock The shipsid stub piece referrad to in 3.15.32 ard the
overboad discharg valve shoull be inspectd a ead dry-dockirg period

9.7 Testing of other units and alarms

9.71 A methal shoull be devisda to ted the corred functionirg of all units ard
alarrs and it may be necessarto simulag certan conditiors to carry out an effective
testirg programme

9.72 Sud a programne shoutl include checking
.1 all alam ard safey functions

.2 the functionirg of the flue gas isolating valves
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.3 the operatim of al remotey or automaticall controlled valves

the functionirg of the water sed ard nonretun valve (with a backflov
pressue test)

the vibration levd of the ineit gas blowers

for leakagesin systers four yeas old or more ded lines shoutl be
examinel for gas leakage

the interlockirg of the sod blowers

.8 oxygen measurig equipmentboth portabk ard fixed, for accurag by
mears of both arr ard a suitabé calibration gas

9.8 Suggested maintenance programme

Component

Preventive maintenance

Maintenance interval

Flue gas
isolating valves

Flue gas
scrubbe

Overboad
pipes ard valve
from flue ges
scrubbe

Blowers

Operae the valve

Cleanirg with compressa
air or stean

Dismantlirg for inspectim
and cleanirg

Wate flush
Cleanirg of demiste

Dismantlirg of levd
regulatos and temperatug
probes for inspectim

Openirg for full internd
inspection

Flushirg with scrubbe
wate punp for abou one
hou

Dismantlirg of the valve
for overhau) inspectim of
pipeline ard overboad erd

Vibration chedk
Flushirg

Internd inspectio throud
hatches

Before start-ip ard one
week

Before operatimg valve

Boiler shutdown

After use
Three montts
Six montts

Dry-docking

After use

Dry-docking/repai periad

While running
After use

After flushing ard six
months




Component

Preventive maintenance

M aintenance interval

Blowers Dismantlirg for full Two years or more
(cont.) overhall of bearings shat | frequenty if required/dry
tightening and othe docking
necessar work
Dek wate Dismantlirg of levd Six months
sed regulators/floa valves for
inspection
Openirg for totd internd One yea
inspection
Overhall of auto-valve One yea
Ded Moving ard lubricatirg the | One we&k ard before stat
mechanich valve is necessar
nonretun . .
valve Openirg for internd One year/18 months
inspection
Pressurg Operatirg and lubricatirg Six months
vacuun valves | the valves
Openirg for full overhal One yea
and inspectiam
Ded isolatig | Openirg for overhal One yea
valve
Gas pressue Remova of condensatio in | Before stat
regulatirg instrument air supply
systen Openirg of gas pressue As appropria¢
regulatirg valves for
overhal
Liquid-filled Ched liquid levd when When opportuniy permis
pressuré systen is a atmosphed and evel six months
vacuum pressue
breake
10 TRAINING
101 Gened

10.11 Aninett gasinstallation is animportart featue of atankers safey systen

ard training in its use is essential




10.12 The requiremert for training depeml upan the policies of the shippirg
compaity concernd as wel as the Administratian of the county in which the shp
is registered This chapte is nat intendel to specify ary particula training policy
but to s¢ out a numbe of alternative which cen be suitaby adapted

10.2 Personne requiring training

10.21 It is nat the intention of this sectio to spel out in detal a syllabus for
coursa in the design operatim and maintenane of inett gas systems but it is
suggeste that arny syllabs shoutl cove the sane grourd as tha containel in thee
Guidelines

10.22 However sud practica training can be given only if those in charg of,
and responsil® for, the vesseb safey ard performane are themselve completey
familiar with the type of installatio fitted, ard the hazard associate with use
It is recommende tha the training of both dedk and engine-rom personnkbe
co-ordinatél to ensue a comma understandig of the procedures

10.23 Administratiors shoutl make sure tha the vessé is equippe with the
necessgr manufacturersmanuas and instructiors to give the necessgrinformatian
abou how to carly out the various operations

10.3 Location of training

Training may take place aboad or ashore If shoe training in basc desig
and operatia is given personnkshout be mace familiar with the equipmen on
boad ship

104 Some training methods

There are currenty three method usel in training Companis may practie
one or a permutatio of the following:

.1 On board by shipping company staff

This may be carried out eithe by aseniad membe of the ships compary
who has been mace responsil# for training or by a specialis who joins
the vessé for patt of a voyage Sud a training programne can be
enhancd by films ard othe suitabk audio-visua aids if they are
available Unde the® circumstancesit shoutl be possibé to ded with
the theoretica as wel as the practicd aspects

.2 Fecialist shore-based training

This can be undertake by nautica colleges eithe in consultation with
shippirg companis or with manufacturers

It has been found tha a one-we& coure shoul cove the subjet
adequately



.3 Shore-based by shipping company staff

Training unde this headilyg may occu either as pat of acompay cargp
course or, for example as pat of a senio officer's semina whee
appg?pna%tlme may be devotel to adiscussia of inett ges ard operatiig
problems

11 INSTRUCTION MANUAL(S)

Instruction manuas requirel to be provided on boad by regulation 62(1)
shout contan the following informatian ard operationkinstructions

111 A linedrawirg of the inett gas Systen showirg the positiors of the inett ges
pipewok from the boiler or gas generatouptake to eat carg tark ard slgp tank

gas scrubberscrubbecooling wate punp ard pipewok up to the effluert discharg
overboargblowess includirg the suction ard discharg valves recirculation or othe
arrangemestto stabiliz the inett gas plart operation fredh air inlets automatt
gas pressue regulatimg st valve dedk wate sed ard water supply heatirg ard

overflov arrangemenisied nonretun stqp valve wate traps in ary supply vent

dran ard sensig pipework carg tark isolatian arrangementpurge pipes/vents
pressure/vacum valves on tanks pressure/vacum breakes on the ineit gas main

permaneh recordes ard instrumers ard the take-of poins for ther use

arrangemestfor usirg portabe instrumentscomplee ard partid wag bulkheads
mag rllsers mas rise isolatirg valves high velocily vents manué ard remoe
controls

112 A descriptio of the systen ard alisting of procedurefor checkirg thet ead
item of the equipmen is working propery during the full cycle of the tanke
operation This includes a listing of the parametesto be monitorel sut &s inett
ges man pressureoxygen concentratio in the delively main oxygen concentratio
In the carg tanks temperatue & the scrubbe outlet ard blowe outlet blowe
runnirg currert or power scrubbe punp runnirg currert or power dedk sed leve
during Inett ges discharg to carg tanks a maximun rate ded sed leve & nil
dischargeetc Establishd values for the® parameteyduring acceptaretrials shout!
be included whee relevant

113 Detailal requiremerst for conductiiy the operatios describd in sectiois 4
ard 5 particula to the installation of the shp sud as times to inert purge ard
?as-fre eath tank sequene ard numbe of tanks to be inerted purgel ard gas
reed sequene ard numbe of purge pipes/verd to be opend or closel during
sud operationsetc

114 Danges of leaka@ of inett ges ard hydrocarba valoo_us ard precautios
to be taken to preven sud leakage shoutl be describd relatirg to the particula
constructio ard equipmen on board

115 Danges of car@ tark overpress ard underpresserdurirg the variows
stacgs in the cycke of tanke operatim ard the precautios to be taken to preven
sud conditiors from arisirg shoutl al® be describd in detal relatirg to the
particula constructio or the equipmeh on board
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12 SOME SAFETY CONSIDERATIONS WITH INERT GAS SYSTEMS

12.1 Backflow of cargo gass

To preven the retum of carg gase or cargp from the tanks to the machiney
spacs and boiler uptake it is essentibtha an effective barrig is always preseh
betwea the® two areas In addition to a nonretun valve a wate sed ard vert
shoutl be fitted on the dedk main It is of prime importane tha the devices are
propery maintainel and correcty operate at all times

An additiond wate sed is sometims fitted at the bottan of the scrubbe
(see alod 3.9.6)

12.2 Health hazards
12.21 Oxygen deficiency

Exposue to an atmosphex with a low concentratia of oxygen doe na
necessamny produ@ ary recognizat# symptan befoe unconsciousneccurs when
the onsé of brain damag and risk of deah can follow within a few minutes If
the oxygen deficieny is nat sufficiert to caug unconsciousnesshe mind is liable
to becone apathett ard complacentand even if the® symptons are noticed ard
escap is attempted physica exertion will aggravag the weaknes of both mind
and body. It istherefoe necessarto ventilae thoroughy to ensue tha no pockes
of oxygen-deficieh atmosphex remain When testirg for entry a steag readirgy
of 21% oxygen is required

12.22 Toxicity of hydrocarbon vapours

Inert gas does nat affed the toxicity of hydrocarboa gass and the problem
of toxicity is no differert from tha of ships without aninert gas system Becaus
of possibé gas pockets regenerationetc gas-freeig mug continwe until the entire
compartmen shows a zeo readirg with a reliable combustibé gas indicata or
equivalent or a 1% of the lower flammabek limit readirg shoutl the instrumen
hawe a sensitiviy scak on which a zeo readirg is nat obtainable

12.23 Toxicity of flue gas

The presene of toxic gase sud as sulphu dioxide carba monoxice of
nitrogen can be ascertaing only by measurementHowever provided tha the
hydrocarbo ges contert of an inertad tark exceed abou 2% by volume befoe
gas-freeig is started the dilution of the toxic componerd of flue gas during the
subsequen gas-freeig can be correlatel with the reading of an approvel
combustibé gas indicata or equivalent If by ventilatirg the compartmenta readiny
of 1% of the lower flammabe limit or less is obtaing in conjunctia with an oxygen
readirg of 21% by volume the toxic trace gase will be diluted to concentratios
at which it will be sak to enter Alternatively, and irrespectie of initial hydrocarba
gas content ventilation shoutl be continueal until a steag oxygen readirg of 21%
by volume is obtained



12.3 Tank pressure

When an inerted cargp tark is maintainé a a positive pressure personnke
shoul be advisel of the practicd hazard of this pressure Sud pressue mug be
adequatsi reducel beforeary tank-lids ullage plugs or tark washirg opening are
opened

12.4 Electrostatic hazards

12.41 Smal particulae matte carried in flue gas can be electrostaticayl charged
The levd of charge is usualy small but levek hawe beer observe well abowe thoe
encounterd with wate mists formed during tark washing

12.42 Becaus carg tanks are normally in an inerted condition the possibility
of electrostati ignition has to be considerd only if the oxygen conten of the tark
atmospheg rises as aresut of an ingres of air or if it is necessarto inert atark
which alreag has a flammabk atmosphes (see 5.1).

125 Repair of inert gas plant

12.51 Inett gasis asphyxiating Grea care mug be exercisd when work on the
plart is undertakenAlthough the worker may be in the open air, inett gas leakirg
from the plart could rende him unconscios vely quickly. Before openirg up ary
equipment therefore it is recommendg tha the inett gas plant is completey
gas-freed

12.52 |If ary unit (e.g the inert gas scrubbey is to be examine internally, the
standad recommendatiohfor enterirg enclosd space mud be followed Blind
flanges shoud be fitted whete applicabé or the plart shoutl be completey isolated

12.6 Hazards from pyrophoric iron sulphide

Bearirg in mind the reductian of oxygen in ullage space compoundd by the
operation of inert gas systems researh has led to the conclusio tha therwe is a
significart risk of pyrophort deposis forming in inerted tankes carrying sourcrude
oil; furthermore tha pyrophort deposis cen form with crude oils havirg a low
hydrogen sulphidce contert ard that no minimum sag levd of hydroge sulphice
conten can be identified and finally, that pyrophos which hawe formed during
a loadal passag can persi$ during the subsequenballag voyage

Thus while variows factors (sud as lack of sufficiently thick deposis of iron
oxide) may inhibit pyropha formation ard while the corre¢ operatia of the inett
gas plant will preven the possibility of ignition, the degre of risk is judged to be
sufficiently high to require the precautios in sectio 82 in ca® of inert gas systen
failure.
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PART I PROVISIONs OF APPLICATION

1974 SOLAS Convention
(Entry into force: 25 May 1980)

CHAPTER 11-2

CONSTRUCTION - FIRE PROTECTION FIRE DETECTION

AND FIRE EXTINCTION

PART A - GENERAL*

Regulation 1
Application

(& For the purpo® of this Chapter

(b)

(i)

(i)

(iil)

A new passengeshp is a passengeshp the ked of which is laid or
which is & a similar stage of constructio on or after the dat of comirg
into force of the preseh Convention or a carg ship which is convertel
to a passengeship on or after tha date all othe passengeships beirg
considerd as existirg ships

A new carg ship is a carg ship the ked of which is laid or which is
at a similar stage of constructio on or after the dae of comirg into
force of the preseh Convention

A shp which undergos repairs alterations modificatiors and outfitting
relatal thereb shal continwe to comply with at leas the requiremerd
previousy applicabé to the ship. An existirg ship in sud a ca® shal
not as arule compl to alesse extert with the requiremerd for a nev
ship than it did before Repairs alteratiors ard modificatiors of amaja
characte and outfitting relatel thereb shoutl meée the requiremerd
for anew shp in o far as the Administration deens reasonald ard
practicable

Unless expresst provided otherwise

(i)

Regulatios 4 to 16 of Pat A of this chapte appl to new ships

* Referene is mac to Recommendatio on Safey Measurs for Periodicaly Unattendd

Macp]i_ney Spacs of Carg Shis additiond to thos normally considerd necessarfor an Attendel
achiney
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(i) Pat B of this chapte applies to new passengeships carrying more
than 36 passengers

(i)  Pat C of this chapte applies to new passengeshigs carryirg nat more
than 36 passengers

(iv) Pat D of this chapte applies to newv carg ships

(v) Pat E of this chapte applies to new tankers

© O Pat F of this chapte applies to existing passengeships carrying more
than 36 passengers

(i)  Existing passengeships carrying not more than 36 passengerard
existing carg ships shal comply with the following:

(1) for ships the keek of which were laid or which were a a similar
stag of constructim on or afte the dae of comirg into force
of the Internation& Conventim for the Safey of Life a Sea 196Q
the Administratian shal ensue that the requiremerg which were
applied unde chapte Il of tha Conventimm to newv ships as
defined in tha chapte are complied with;

(2 for ship the keek of which were laid or which were a a similar
stag of constructiom on or after the dae of comirg into force
of the Internation& Conventia for the Safey of Life a Sea 1948
but before the date of coming into force of the Internationa
Conventia for the Safey of Life a Sea 196Q the Administration
shal ensue tha the requiremerd which were applied unde
chapte Il of the 198 Conventia to nev ships as definal in that
chapte are complied with;

(3) for ships the keek of which were laid or which were a a similar
stage of constructio before the date of comirg into force of the
Internation& Conventim for the Safey of Life & Sea 1948 the
Administration shal ensue tha the requiremerg which were
applied unde chapte Il of that Conventim to existirg ships as
definal in tha chapte are complied with.

(d) For ary existirg shp as define in the preseh Conventia the Administration
in addition to applying the requiremers of subparagrdp (c)(i) of this regulation
shal decide which of the requiremers of this chapte not containel in chapte I
of the 198 ard 19@ Conventios shal be applied

(& The Administration may; if it consides tha the sheltere natue ard conditiors
of the voyage are sud as to rende the application of ary specift requiremerg
of this chapte unreasonalel or unnecessaryexemp from thos requiremerg
individud ships or classs of ships belongirg to its county which, in the coure
of ther voyage do na proceedmore than 20 miles from the neares land

(f) In the ca® of passengeships which are employel in speci trades for the
carriage of large numbes of specidtrace passengerssud as the pilgrim trade the
Administration if satisfiel tha it is impracticabé to enfore compliane with the
requiremers of this chapter may exemp sud ships when they belorg to its country
from tho% requirementsprovided tha they comply fully with the provisiors of:
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(i)  the Rules annexd to the Specih Trade PassengeShips Agreement
1971, ard

(i)  the Rules annexd to the Protocd on Spae Requiremers for Specia
Trade PassengeShips 1973 when it comes into force

PART E - FIRE SAFETY MEASURES FOR TANKERS

Regulation 55
Application

(& This Pat shal appl to all new tankes carryirg cruce oil ard petroleun
producs havirg a flashpoinn nat exceedig 60°C (140°F (closa cup tes) as
determineé by an approve flashpoirt apparate ard whos Reid vapou pressue
is below that of atmosphed pressurgard othe liquid producs havirg a similar
fire hazard

(b) Inaddition all ships coveredby this Pat shal comply with the requiremerg
of regulatiors 52, 53 and 54 of this chapter excep tha paragrap (f) of regulatio
52 nea not appl to tankes complyirng with regulation 60 of this chapter

() Whetre cargos othe than thos referral to in paragrap (8 of this regulation
which introdue additiona fire hazard are intendel to be carried additiona safey
measure shal be requiral to the satisfaction of the Administration

(d Combinatim carries shal nat carly solid cargos unles all carg tanks are
empyy of oil ard gas freed or unless in ead case the Administratian is satisfiel
with the arrangemerst provided

Regulation 60

Cargo tank protection

(@ For tankes of 100,0@ metric tons deadweighand upward ard combinatio
carriess of 50,0® metric tons deadweighard upwards the protectia of the carg
tanks dedk area and carg tanks shal be achievel by afixed ded froth systen ard
afixed inett gas systen in accordane with the requiremert of regulatiors 61 ard
62 of this Pat excep tha in lieu of the abow installatiors the Administration
after havirg given consideratia to the ship arrangemenand equipmentmay accep
othe combinatios of fixed installatiors if they afford protection equivalen to the
above in accordane with regulation 5 of chapte | of this Convention

(b) To be considerd equivalent the systen proposéd in lieu of the dedk froth
systen shalt
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(i) be capati of extinguishiig spil fires ard alo preclue ignition of spilled
oil na ye ignited a

(i)  be capabt of combatiig fires in rupturel tanks

(© To be considerd equivalent the systen proposd in lieu of the fixed inett
gas systen shall

()  becapabe of preventig dangeros accumulatios of explosive mixtures

inintad carg tanks during norma servie throughotithe ballas voyage
ard necessgrin-tark operations ard

(i) bes des?nd as to minimize the risk of ignition from the generatio
of statt electriciyy by the systen itself.

ofl) In tankes of less than 100,00 metrcc tors deadweighard combinatio carries

of les than 50,0@ metric tors deadweighthe Administration in applyirg the

requiremers of paragrap (f) of regulation 52 of this chaptey may accep a froth

systemcapal of dlschargeg froth internalyy or externally to the tanks The detais
of sut mstallatlcn shal be to the satisfactio of the Administration



1978 SOLAS Protocol
(Entry intoforce: 1 May 1981)

CHAPTER [1-2

CONSTRUCTION - FIRE PROTECTION, FIRE DETECTION
AND FIRE EXTINCTION

PART A - GENERAL
Regulation 1

Application

Thefollowing subparagraphsare added to the existing text of paragraph (a):

(iv) Notwithstandig the provisiors of subparagragii) ard (iii) of this
paragraphfor the purposs of paragrap (ai(u) of regulation 55 ard
of regulation 60 of this chapter a newv tanke mears a tanker

(1) for which the building contrat is placel afte 1 Jure 1979 or

(2 inthe absene of a building contract the keg of which is laid,
or which isa asimilar stag of constructio afte 1 Januay 1980
or

(3 the delively of which is after 1 Jure 1982 or

(4) which has undergoe an alteration or modificatin of a maja
character

(@ for which the contrat is placel after 1 Jure 1979 or

(b) inthe absene of acontract the constructio work of which
is begun afte 1 Januay 198Q or

(© which is completd afte 1 Jure 1982

(v) Fa the purposs of paragrap (a)(i)) of regulation 55 ard of regulatio
60 of this chaptey an existirg tanke is a tanke which is nd a nav
tanke as definal in subparagrdp (iv) of this paragraph

(vi) Faor the purposs of subparagrap(iv) of this paragraphconversio
of an existirg tanke of 20,0@ metrc tons deadwel%eard upwarc
to mee the requiremert of the presen Protocd or the Protocd of
198 Relatirg to the Internationh Conventio for the Preventio of
Pollution from Ships 193 shal na be deemd to constitué an
alteration or modification of a maja character



PART E - FIRE SAFETY MEASURES FOR TANKERS

Regulation 55
Application
The existing text of this regulation is replaced by the following:

(@ Unles expresst provided otherwise

(i)  this Pat shal appl to al new tankes carryirg cruce oil ard petroleum
producs havirg a flashpoin nat exceedig 60°C (140°FH (closeal cup
tes) as determind by an approve flashpoirt apparats and a Reid
vapou pressue which is belov atmosphed pressue ard othe liquid
producs havirg a similar fire hazard ard

(i) in addition al ships coverel by this Pat shal comply with the
requiremerd of regulatios 52, 53 and 54 of chapte 1I-2 of the
Conventiom excep that fixed gas fire-extinguishiry systens for carg
spacs shal nat be usel for new tankes ard for thos existirg tankes
complying with regulatio 60 of this chapter For existirg tankes not
required to comply with regulation 60, the Administration in applyirg
the requiremerg of paragrap (f) of regulation 52, may accep a froth
systen capabé of dischargiig froth internally or externaly to the tanks
The detaik of the installatimm shal be to the satisfactio of the
Administration

() Wheer cargos othe than thos referral to in subparagrap (a)() of this
regulation which introdue additiona fire hazarg are intendel to be carried
additiona safey measure shal be requirel to the satisfaction of the Administration

(0 Combinatian carries shal nat carly solid cargos unles all carg tanks are
empy of oil ard gas fread or unless in eah case the Administratian is satisfiel
with the arrangemeist provided

Regulation 60

Cargo tank protection
The existing text of this regulation is replaced by the following:

(@ For new tankes of 20,0® metric tons deadweighard upwards the protection
of the carg tanks dek area ard carg tanks shal be achievel by a fixed ded froth
systen ard a fixed inert gas systen in accordane with the requiremerg of
regulatiors 61 and 62 of chapte II-2 of the Conventim excep tha in lieu of the
abo\e installatiors the Administration after havirg given consideratia to the ships
arrangemenarnd equipment may accep othe combinatios of fixed installatiors
if they afford protection equivalen to the above in accordane with regulation 5
of chapte | of the Convention



(b) To be considerd equivalent the systen proposd in lieu of the ded froth
systen shalt

(i) be capabt of extinguishiig spil fires ard alo precluc ignition of spilled
oil na ye ignited a

(i) be capal® of combatingy fires in rupturel tanks

(© To be considerd equivalent the systen proposd in lieu of the fixed inett
gas systen shalt

(i) be capal of preventirg dangeros accumulatios of explosie mixtures
inintad carg tanks during norma servie throughotithe ballas voyage
and necessgrin-tark operationsard

(i) beso desi?nel as to minimize the risk of ignition from the generatio
of statc electricily by the systen itself.

(d) Any existirg tanke of 20,0@ metrc tors deadweighard upward engage
inthe track of carryirg cruce oil shal be fitted with an inett ges systemcomp(!?/lrg
with the requiremerd of paragrap (8 of this regulation na late than a date

() for atanke of 70,0@ metrc tons deadweighard upwards two yeas
after the dae of entwy into force of the preseh Protoco] ard

(i)  for atanke of less than 70,0@ metrc tons deadweightfour yeas after
the dak of enty into force of the preseh Protoco] excep tha for
tankes less than 40,0 tors deadweighna fitted with tark washirg
machine havirg an individud throughpti of greate than 60 cubc
metres pa hour, the Administration may exemp existirg tankes from
the requiremerst of this paragraphif it would be unreasonablard
impracticabé to appl the® requirementdaking into accouithe ships
design characteristics

(® Any existirg tanke of 40,0@ metric tors deadweighard upward engage
in the track of carryirg oil othe than cruck oil ard ary sut tanke of 20,0® metrc
tons deadweighard upward en%agd in the track of carryirg oil othe than cruce
oil fitted with tark washirg maching havn;(]; an individud throughpti of greate
than 60 cubt metres pa hou shal be fitted with an inett gas system complyirg
with the requiremerst of paragrah (8 of this regulation na late than a date

(i) for atanke of 70,0® metrc tons deadweighard upwards two yeas
after the dak of enty into force of the preseh Protoco] ard

(it) for atanke of less than 70,0@ metrc tors deadweightfour yeas after
the dae of enty into force of the presenh Protocol

f  Any tanke Qperati_r% with a carg tark cleanir% procedue usirg cruce oil
washirg shal be fitted with an inett gas systen complyirg with the requiremerst
of rerg];_ulatlm 62 of chapte 1I-2 of the Conventio ard with fixed tark washiry
machines
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(QR All tankes fitted with afixed inett gas systen shal be provided with aclosel
ullage system

(h) Any new tanke of 2,0 tors gros tonna@ ard upwards na coverel by
paragrap (a) of this regulation shal be provided with a froth system capal# of
dischargig froth internally or externally to the tanks The detaik of sud installation
shal be to the satisfactio of the Administration



3. 1981 Amendments to the 1974 SOLAS Convention
(Entry into force: 1 September 1984)

CHAPTER 11-2

CONSTRUCTION - FIRE PROTECTION, FIRE DETECTION AND
FIRE EXTINCTION

The existing text of chapter 11-2 is replaced by the following:

PART A - GENERAL

Regulation 1
Application
11 Unles expresgl provided otherwise this chapte shal appl to shigs the keek

of which are laid or which are a a similar stag of constructim on or after 1
Septembe 1984

12 Fo the purpog of this chapte the term "a similar stage of constructiofi
mears the stag a which

.1 construction identifiable with a specifc ship begins and

.2 assembyl of that ship has commencd comprisirg a leas 50 tonnes or
1 pe cert of the estimatd mas of all structurdmateria) whicheve isless

13 For the purpo® of this chapter

.1 the expressio "ships constructeti means'ships the keek of which are
laid or which are a a similar stag of conduction?

.2 the expressior'all ships mears "ships constructd before on or after
1 Septembe 1984

.3 acarg ship, wheneve built, which is convertel to a passengeship shal

be treatel as a passengeship constructd on the dae on which sud a
conversim commences

2 Unless expresgl provided otherwise

.1 for ships constructd before 1 Septembe 1984 the Administratian shal
ensue that, subjet to the provisiors of paragrap 2.2, the requiremerd



which are applicabé unde chapte II-2 of the Internation& Conventim
for the Safey of Life a Sea 1974 to new or existing ships as defined
in tha chapte are complied with;

.2 for tankes constructd befoe 1 Septembe 1984 the Administration shal
ensue tha the requiremerg which are applicabé unde chapte II-2 of
the Annex to the Protocd of 197 relating to the Internation& Conventia
for the Safey of Life a Sea 1974 to new or existirg ships as defined
in tha chapte are complied with.

3 All ships which under@ repairs alterations modificatiors and outfitting
related thereb shal continie to comply with at leag the requiremerg previousy
applicabk to the® ships Sud ships if constructd before 1 Septembe 1981 shall
as arule, compl with the requiremerd for ships constructd on or afte tha dae
to a lead the sane exten as they did before undergoiilg sud repairs alterations
modificatiors or outfitting. Repairs alteratiors and modificatiors of a maja
characte and outfitting relatel thereb shal med the requiremerg for ships
constructd on or afte 1 Septembe 1981 in so far as the Administration deens
reasonald and practicable

41 The Administration of a Stak may, if it consides tha the shelterd natue
ard conditiors of the voyage are sud as to rende the application of ary specifc
requiremerg of this chapte unreasonalel or unnecessaryexemp from those
requiremerd individud ships or classs of ships entitled to fly the flag of tha Stae
which, iln th&e coure of ther voyage do not proceel more than 20 miles from the
neares lan

42 In the ca® of passengeships which are employel in specia trades for the
carriage of large numbes of specia trade passengerssuc as the pilgrim trade
the Administration of the Stat who flag sud shigs are entitled to fly, if satisfial
that it is impracticabé to enfore compliane with the requiremert of this chapter
may exemp sud ships from thos requirementsprovided tha they comply fully
with provisiors of:

.1 the Rules annexé to the Specia Trade PassengeShips Agreement 1977
and

.2 the Rules annexed to the Protocd on Spae Requiremers for Specia
Trade PassengeShips 1973

* The text as adoptel by the Internation& Conferene on Safey of Life a& Sea 1974
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PART D - FIRE SAFETY MEASURES FOR TANKERS

(The requiremerd of this Patt are additiond to thos of Pat C excep for
regulatiors 53 and 54 which do nat appl to tankes ard excep as provided
otherwis in regulatiors 57 ard 58

Regulation 55

Application

1 Unles expresgl provided otherwise this Pat shal apply to tankes carryirg
crucke oil ard petroleun producs havirg a flashpoirt nat exceedig 60° C (closel
cup test) as determind by an approvel flashpoirt apparatusand a Red vapou
pressue which is belov atmosphed pressue ard othe liquid producs havirg a
similar fire hazard

2 Whet liquid cargos othe than those referral to in paragrap 1 or liquefied
gase which introduc additiona fire hazard are intendel to be carried additiona
safey measure shal be requira to the satisfactio of the Administration havirg
due regad to the provisiors of the Bulk Chemic& Cocde ard the Gas Carrig Code

3 This paragrap applies to all ships which are combinatiom carriers Sud ships
shal nat carly solid cargos unles all carg tanks are empy of oil ard gas freed
or unles the arrangemeist provided in eah ca® are to the satisfactio of the
Administration and in accordane with the relevat operationh requiremers
containel in the Guidelines for Inett Gas Systems*

4 Tankes carryirg petroleum producs havirg a flashpoin exceedig 60°C
(closel cup tes) as determine by an approvel flashpoirt apparata shal comply
with the provisiors of Pat C, excep tha in lieu of the fixed fire-extinguishiry systen
requirel in regulation 53 they shal be fitted with a fixed dedk foam systen which
shal comply with the provisiors of regulation 61.

5 The requiremert for inert gas systens of regulation 60 neal not be applied
to all chemich tankes or gas carriess when carryirg cargos describe in para
graph 1, providad tha alternatie arrangemenisto be develope by the
Organization are fitted.**

6 Chemicétankes and gas carries shal comply with the requiremert of this
Part excep whele alternative ard supplementagr arrangemeistare provided to the
satisfactio of the Administration havirg due regad to the provisiors of the Bulk
Chemicé Code ard Gas Carrig Code

* Referene is mac to Guideline for Inett Ges Systems ad%)tel by the Maritime Safey
Committee a its forty-second sessia in May 198 (MSC/Circ.282)

** Refereneis maceto Interim Re%ulaticm for Inett Gas Systers on ChemicaTankes Carryirg
Petrolemn Products adoptel by the Organizatio by resolutiomn A.473(XI1).
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Regulation 60
Cargotank protection

1  Fa tankes of 20,0 tonnes deadweighard upward the protectio of the
c?lrjg) tanks dedk areaard carg tanks shal be achieve by afixed ded foam systen
ard afixed inert gas systen in accordane with the requiremerd of regulatiors 61
ard 62, excep that in lieu of the abow installations the Administration after
havirg given consideratio to the ships arrangemenard equipmentmeay accep
othe combinatios of fixed installatiors if they afford protection equivalento the
above in accordane with regulatian 1/5.

2 To be considerd equivalent the systen proposd in lieu of the dedk foam
systen shalt

. 1 be capale of extinguishig spil fires ard al precluet ignition of spilled
oil na ye ignited ard

.2 be capabd of combatirgy fires in rupturel tanks

3 To be considerd equivalent the systen propose in lieu of the fixed ineit
gas systen shall

. 1 be capab of preventilyg dangeros accumulatios of explosie mixtures
inintad carg tanks during norma servie throughotithe ballas voyage
and necessarin-tark operations ard

.2 be 0 designd as to minimize the risk of ignition from the generatia
of statt electriciy by the systen itself.

4  Tankes of 20,0® tonnes deadweigh ard upwarc constructd befoe
1 Septembe198t which are engagd in the track of carryirg cruce oil shal be fitted
"K'th an inett gas system complyirg with the requiremerstof paragrap 1, na later
than

1 for atanke of 70,0@ tonnes deadweighard upward 1 Septemhe198t
or the dak of delively of the ship whicheve occus later, ard

.2 for atanke of less than 70,0®@ tonnes deadweigh1 May 19% or the
dake of delivey of the ship whicheve occus later exceptha for tankes
of les than 40,0® tonnes deadweigh nat fitted with tark washiy
machine havirg an individud throughpt of greate than 60 m*/hou
the Administration may exemp sud tankes from the requiremerst of
this paragraphf it would be reasonalelard impracticalé to apply thee
requirementstaking into accout the ships design characteristics

5 Tankes of 40,0@ tonnes deadweigh ard upwarc constructd befoe
1 Septemhbe198} which are engagd in the trace of carryirg oil othe than cruce
oil ard ary sud tanke of 20,0® tonnes deadweighard upward engagd in the
tracde of carryirg oil othe than cruck oil fitted with tark washirg machine havirg
an individud throughpui of grr]gate than 60 m*/hour shal be fitted with an ineit
gas system complyirg with the requiremertt of paragrap 1, na late than
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.1 for atanke of 70,0 tonnes deadweigharnd upwarg 1 Septembie 1981
or the dak of delively of the ship whicheve occus later, ard

.2 for atanke of less than 70,0® tonnes deadweigh 1 May 19% or the
date of delively of the ship whicheve occus later.

6 All tankes operatig with a carg tark cleanirg procedue usirg cruce oil
washirg shal be fitted with an inert gas systen complyirg with the requiremerg
of regulation 62 ard with fixed tark washirg machines

7 All tankes fitted with afixed inert gas systen shal be provided with a closel
ullage system

8 Tankes of less than 20,0® tonnes deadweighshal be provided with a ded
foam systen complyirg with the requiremerg of regulation 61.
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4. 1983 Amendments to the 1974 SOLAS Convention
(Entry into force: 1 July 1986)

CHAPTER I1-2
CONSTRUCTION - FIRE PROTECTION, FIRE DETECTION
AND FIRE EXTINCTION

Chapter 11-2 of the Convention isreplaced by thetext of chapter 11-2 annexed
to resolution MSC. I(XL V), further amended asfollows:

Regulation 1
Application

Inparagraph 1.1 line 3 delete" 1 September 1984" and insert " 1 July 1986".
In paragraph 1.3.2line2 delete” 1 September 1984" andinsert " 1 July 1986" .
Replace the whole of paragraph 2 by:

" Unless expresdy provided otherwise, for shipsconstructed before 1 July 1986 the
Administration shall ensure that the requirements which are applicable under
chapter 11-2 of the International Convention for the Safety of Life at Sea, 1974,
as amended by resolution MSC.1(XLV) are complied with."

In paragraph 3 lines4 and 9 delete " 1 September 1984" andinsert "1 July
1986".

Delete the footnote.

Regulation 55

Application
Amend paragraph 2 to read:

"Whereliquid cargoes other than thosereferred toin paragraph 1 or liquefied
gases which introduce additional fire hazards areintended to be carried, additional
safety measures shall be required to the satisfaction of the Administration, having
due regard to the provisions of the International Bulk Chemical Code, the Bulk
Chemical Code, the International Gas Carrier Code and the Gas Carrier Code, as

appropriate.



Amend paragraph 6 to read:

"Chemicd tankes ard gas carries shal comply with the requiremer of this
part excep whete alternative and supplementararrangemesstare providel to the
satisfactim of the Administration havirg due regad to the provisiors of the
Internation& Bulk Chemicé Code the Bulk Chemich Code the Internationh Gas
Carrig Coce ard the Gas Carria Code as appropriate.



5. Clarification of inert gas system requirements under
SOLAS 1974, as amended (MSC/Circ.485)

1. The Maritime Safey Committeeat its fifty-fift h sessio considerd the reques
for clarification with respetto inert gas systen requiremerg for tankes betwea
20,0® ard 40,0® tonnes deadweigh constructd before 1 Septembe 1984

2. In clarifying this matte the Committee noted tha regulatiom H-2/12 of
SOLAS 74 as amendd by the 198 amendmerststates that “... the Administration
shal ensue tha the requiremerg which are applicabé unde chapte II-2 of
SOLAS 74, as amendd by resolution MSC.1(XLV) adoptel on 20 Novembe 1981,
are complied with". When reviewirg resolutimmn MSC.I(XLV), the 1981 SOLAS
amendmentsregulation 11-2/1.2.2 states tha "... for tankes constructd before
1 Septembe 1984 the Administratian shal ensue tha the requiremerg which are
applicabé unde chapte 1l-2 of the Annex to the Protocd of 19 relating to
SOLAS 74, to new or existirg ships as definal in tha chapte are complied with".
Therefoe the Committee agreel tha the installation of the inert gas systen on
tankes betwea& 20,00 ard 40,0@ tonnes deadweigh constructd before 1
Septembe 1981 is governel by the requiremers of the 1978 SOLAS Protocol

3. In this regard regulatio 11-2/60 of the 1978 SOLAS Protocd requires all
tankes (i.e. tankes regardles of deadweighand dat of constructiof usirng acruce
oil washirg systen to clean carg tanks and tankes of 20,0® tonnes deadweigh
and upward contracte for after 1 Jure 198 or delivera afte 1 Jure 198 to hawe
an inett gas systen installed For tankes contracte for and deliveral before the
abowe dates the 198 SOLAS Protocd requires an inett gas systen on all suh
tankes of 20,0® tonnes deadweigh and upward excep that

.1 A tanke of 20,0 tonnes deadweighand aboe but less than 40,0
tonnes deadweighcarrying cruck oil is nat requira to hawe an inett gas
system

11 if it is nat fitted with tark washig machine havirg an individud
throughpu of greate than 60 cubic metres pe hour, ard

.12 if the Administration determins it is unreasonaleland impracticable
due to the ships design characteristigsto instal an inert gas system

.2 A tanke of 20,0® tonnes deadweighand abowe but less than 40,0®
tonnes deadweighcarryirg oil othe than crucke oil is nat requiral to hawe
an inert gas systen if it is nat fitted with tark washirg machins havirg
an individud throughpt of greate than 60 cubic metres pa hour.

4.  The Committee noted tha the actua compliane dates in the 1978 SOLAS
Protocd differ from the actud compliane dates in SOLAS 74, as amendd in 1981
However all of the® compliane dates have passd and an inert gas systen would
be requiral on tankes as statel above

5.  Inview of the aboe clarification the Committes urged all Administratiors
to ensue consistehapplicatian of the inet gas systen requiremers as statel above



PART 11 PROVISIONS OF TECHNICAL
REQUIREMENTS

/. 1974 SOLAS Convention
(Entry into force: 25 May 1980)

Regulation 62

Inert Gas System

The inett gas systen referrel to in paragrap (8 of regulation 60 of this chapte
shal be capabé of providing on demail agas or mixture of gassto the carg tanks
so deficiert in oxygen tha the atmospher within atark may be renderd inert, i.e
incapabé of propagatig flame Sud a systen shal satisy the following conditions

(& The neal for fresh air to ente a tark during normd operatios shal be
eliminated excep when preparimg a tark for entry by personnel

(b) Empty tanks shal be capabé of beirg purgel with inett gas to redue the
hydrocarbo content of a tark after discharg of cargo

() The washig of tanks shal be capabé of beirg carried out in an inert
atmosphere

(d) During carg dischargethe systen shal be sudh as to ensue that the volume
of ges referra to in paragrap (f) of this regulation is available At othe times
sufficiert gas to ensue compliane with paragrap (g) of this regulation shal be
continuousy available

(e Suitabk mears for purgirg the tanks with fresh air as wel as with inert gas
shal be provided

(f)  The systen shal be capabé of supplyirg inert ges a arate of a leas 15 pea
cert of the maximum rated capaciy of the cargp pumps

Unde normad runnirg conditions when tanks are beirg filled or hawe been
filled with inert gas a positive pressue shal be capabé of beirg maintaing at the
tank

() Exhaus gas outles for purgirg shal be suitaby locatel in the open air ard
shal be to the sane gener&requiremerx as prescribd for ventilatirg outlets of
tanks referral to in paragrap (8 of regulation 58 of this chapter

(i) A scrubbe shal be provided which will effectively cod the gas ard remowe
solids and sulphu combustio products

66



() Atlead two fars (blowerg shal be provided which togethe shal be capabé
of deliverirg at leas the amoun of gas stipulatel in paragrap (O of this regulation

(k) The oxygen contett in the inert gas supply shal nat normally excee 5 pea
cert by volume

(D  Mears shal be providel to prevert the retun of hydrocarba gass or vapous
from the tanks to the machiney spacs ard uptake ard preven the developmen
of excessie pressue or vacuum In addition an effective wate lock shal be installed
at the scrubbe or on deck Brand piping for inert gas shal be fitted with st
valves or equivalelh mears of contrd a evey tank The systen shal be so designe
as to minimize the risk of ignition from the generatio of statc electricity.

(m) Instrumentatia shal be fitted for continuousy indicating ard permanenti
recordirg at all times when inett gas is beirg suppliel the pressue ard oxygen conten
of the gas in the inert gas supply main on the dischar@ side of the fan. Sud
instrumentatia shoutl preferaby be placel in the carg contrd room if fitted but
in ary ca® shal be easiy accessild to the officer in charg of carg operations
Portabé instrumeng suitabke for measurig oxygen ard hydrocarbo gass or
vapou ard the necessar tark fittings shal be provided for monitorirg the tark
contents

(n)  Mears for indicating the temperatue ard pressue of the inert gas main shal
be provided

(0) Alarms shal be provided to indicate
0] high oxygen conten of gas in the inert gas main
(i) low gas pressue in the inert gas main

(i) low pressue in the supplyto the dek wate seal if sud equipmen
is installed

(iv) high temperatue of gas in the inert gas main ard
(v) low watea pressue to the scrubbe

and automatt shutdowss of the systen shal be arrangé on predeterminé limits
being reached in respet of subparagraph(iii), (iv) and (v) of this paragraph

(p) The maste of ary ship equippel with an inert gas systen shal be provided
with an instruction manu# coverirg operational safey and occupationhhealh
requiremers relevan to the system
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2. 1981 Amendments to the 1974 SOLAS Convention
(Entry into force: 1 September 1984)

Regulation 62

Inert gas systems

1 The inett gas systen referral to in regulation 60 shal be designedconstructd
ard testel to the satisfactio of the Administration It shal be so designd ard
operatél as to rende ard maintah the atmospher of the cargp tankg non
flammabk at all times excep when sud tanks are requiral to be gas-free In the
even tha the inert gas systen is unabk to med the operationh requiremen se
out abowe ard it has bean assesskthat it is impractica to effed arepair then carg
discharge deballastig and necessartark cleanirg shal only be resumd when the
"emergenyg conditions$ laid down in the Guidelines on Inett Gas Systems* are
complied with.

2 The systen shal be capabé of:

.1 inerting empy carg tanks by reducig the oxygen conten of the
atmospheg in eah tark to a levd a which combustim canna be
supported

.2 maintainirg the atmosphezin ary pat of ary carg tark with an oxygen
conteri nat exceedig 8 pe cen by volume ard a a positive pressug at
all times in port and a sea excep when it is necessar for sudh a tark
to be gas-free

3 eliminatirg the neel for air to ente atark during norma operatiors excep
when it is necessar for sud a tark to be gas-free

4 purgirg empy carg tanks of hydrocarba gas so tha subsequengas
freeing operatios will a no time creaeé a flammabk atmosphex within
the tank

31 The systen shal be capabé of delivering inett gas to the carg tanks a arate
of a leag 15 pea cert of the maximun rate of discharg capaciy of the ship
expresse as a volume

32 The systen shal be capabé of deliverirg inert gas with an oxygen conter
of nat more than 5 pe cent by volume in the inert gas supply main to the carg
tanks a ary requira rate of flow.

* Throughot this regulatian the term "cargp tanK' includes alo "slop tanks"
** Referene is mack to Guidelines for Inet Gas Systemsadoptel by the Maritime Safey
Committee at its forty-secon sessia in May 198 (MSC/Circ.282)
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4 Theinett gas suppy may be treatel flue gas from man or auxiliary boilers
The Administration mey accep systers usirg flue gase from ore or more separag
ges generata or othe source or ary_combinatio thereof Prowd@l tha an
equivalet standadl of safey is achievedSud systens should as far as practicable
comply with the requiremergtdf this regulation Systers usirg storel carbm dioxide
shal nat be permittel unles the Administration is satisfiel thet the risk of ignition
from generatia of statt electriciy by the systen itsef is minimized

5  Fluegasisolatirg valves shal be fitted in the ineit ges suppy mairs betwee
the boiler uptake ard the flue ges scrubber The® valves shal be provided with
indicatos to shav whethe thek/ are open or shut ard Ofprecauhons; shal be taken
to maintan them gastigh ard kee the seating clea of soot Arrangemerg shal
be mack to ensue tha boiler sod blowes cannd be operatd when the
correspondig flue gas valve is open

6.1 A flue gas scrubbe shal be fitted which will effectivel cod the volume of
s specifi@ in paragrap 3 ard remo\e solids ard sulphur combustio products
he cooling wate arrangemestshal be sud that an adequad suppy of water will

always be availabé withou interferirg with ary essentiaservice on the ship

Provision shal alo be mace for an alternatie suppy of cooling water

6.2 Filters or equivalen device shal be fitted to minimize the amourn of water
carried ove to the inett gas blowers

6.3 The scrubbe shal be locatel aft of al carg tanks cag?) pump-roors ard
cofferdans separatig the® spacs from machiney space of categoy A.

7.1 Atleastwo blowes shal be fitted which togethe shal be capal of deliverirg
to the cargp tanks & leas the volume of gas requirel by paragrap 3. In the systen
with ges tgenerat_oth_e Administration may Ofpermt only ore blowe if that systen
is capabe of deliverirg the totd volume of ges requirel by paragrap 3 to the
protectel carg tanks providel tha sufficiert spars for the blowe ard its prime
move are carriel on boad to enabé ary failure of the blowe ard its prime move
to be rectified by the ships crew

72 Two fud ol pumps shal be fitted to the inet ges generatar The
Administration may permt only ore fud oil punp on condition tha sufficiert spars
for the fud oil punp ard its prime move are carried on boad to enabé ary failure
of the fud oil punp ard its prime move to be rectified by the ships crew

73 Theinett ges systen shal be 0 designd tha the maximun pressue which
it can exet on ary cargp tark will na excee the teg pressue of ary carg tank
Suitabk shutof arrangiemeatshal be providel on the suction ard discharg
connectios of eah blower Arrangemerst shal be providel to enabé the
functionirg of theinett ges plart to be stabilizel befoe (_:ommenu%garg) qllscha_r%e
If the blowess are to be usel for gas-freeingther air inlets shal be provided wit
blankirg arrangements

74  The blowes shal be locatel aft of al carg tanks cag) pump-roors ard
cofferdans separatig the® spacse from machiney space of categoy A.



8.1 Specia consideratia shal be given to the desigh and locatian of scrubbe
and blowers with relevan piping ard fittings in orde to preven flue gas leakage
into enclosd spaces

82 To permi sak maintenancean additiond wate se# or othe effectie means
of preventiny flue ges leaka@ shal be fitted betwea the flue gas isolatirg valves
and scrubbe or incorporate in the gas ently to the scrubber

9.1 A gesregulatirg valve shal be fitted in the inert gas suppy main This valve
shal be automatical controlled to close as requiral in paragrapk 192 ard 19.3
It shal al be capabé of automaticaly regulatirg the flow of ineit gas to the carg
tanks unles mears are provided to automaticaly contrd the spee of the inert gas
blowers requirel in paragrap 7.

92 Thevalve referra to in paragrap 9.1 shal be locatal a the forward bulkheal
of the forwardmos gas-saf spacé throudh which the ineit gas supplyman passes

101 At leas two nonretun devices one of which shal be a wate seal shal be
fitted in the inert gas supplymain in orde to preven the retun of hydrocarba
vapou to the machiney spae uptakes or to ary gas-saé spacs unde all normad
conditiors of trim, list and motion of the ship. They shal be locatal betwea the
automatc valve requiral by paragrap 9.1 and the aftermos$ connection to ary
cargp tark or carg pipeline

102 The devices referrad to in paragrapp 101 shal be locatal in the carg tark
area on deck

103 Thewatea sedreferra to in paragrap 101 shal be capabé of beirg suppliel
by two separat pumps ead of which shal be capabé of maintainirg an adequat
suppy a all times

104 The arrangemenof the sed and its associaté fittings shal be sud tha it
will prever backflav of hydrocarba vapous ard will ensue the properfunctionirg
of the sed unde operatig conditions

105 Provisin shal be mack to ensue tha the wate sed is protectel agains
freezing in sud a way tha the integrity of sed is nat impaired by overheating

106 A watea loop or othe approvel arrangemenshal also be fitted to ead
associaté wate suppy and drain pipe ard eat ventirng or pressure-sensinpipe
leadirg to gas-saf spacesMears shal be provided to preven sud loops from beirg
emptied by vacuum

107 The dek wate sed ard all loop arrangemerstshal be capabé of preventiny
retum of hydrocarba vapous a a pressue equd to the teg pressue of the carg
tanks

_* Gas-sa spae is a spae in which the ently of hydrocarba gass would produe hazard
with regad to flammability or toxicity.
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108 The secom devie shal be a nonretun valve or equivaleh capabé of
preventiry the retum of vapous or liquids and fitted forward of the dek wate
sed requirel in paragrap 10.1 It shal be provided with positive meansof closure
As an alternatiwe to positive mears of closure an additiona valve havirg sud mears
of closue may be provided forward of the nonretun valve to isolae the dek wate
sed from the inett gas main to the carg tanks

109 As an additionad safeguatt agains the possibé leaka@ of hydrocarba liquids
or vapous badk from the dek main mears shal be provided to permt this sectim
of the line betwea the valve havirg positive mears of closue referrel to in
paragrap 108 ard the valve referrad to in paragrap 9 to be venteal in a sak manne
when the first of the® valves is closed

111 The inert gas main may be divided into two or more branche forward of
the nonretun devices requirel by paragrap 10.

11.21 The inett gas suppy mairs shal be fitted with brand piping leadirg to
ead carg tank Brand piping for inett gas shal be fitted with eithe stg valves
or equivaletn mears of contrd for isolating eat tank Whele st valves are fitted,
they shal be provided with locking arrangementswhich shal be unde the contrd
of a responsil® ships officer.

11.22 In combinatia carriers the arrangemetrto isolat the slop tanks containirg
oil or oil residus from othe tanks shal consis of blark flanges which will reman
in position & all times when cargos othe than oil are beirg carried excep as
provided for in the relevan section of the Guidelines on Inert Gas Systems

113 Mears shal be provided to proted¢ carg tanks againg the effed of
overpressug or vacuum cause by therma variatiors when the carg tanks are
isolatad from the inet gas mains

114 Piping systens shal be so designd as to prever the accumulatiao of carg
or wateg in the pipelines unde all normd conditions

115 Suitabk arrangemestshal be provided to enabé the inert gas main to be
connectd to an externd supply of inert gas

12 The arrangemestfor the ventirg of al vapous displacel from the carg tanks
during loadirg ard ballastirg shal comply with regulation 591 and shal consis
of eithe one or more mag risers or a numbe of high velocity vents The inert
gas suppy mairs may be usal for sud venting

13 The arrangemerst for inerting purgirg or gas-freeig of empy tanks as
required in paragrap 2 shal be to the satisfactio of the Administratian ard shal
be sud tha the accumulatio of hydrocarbo vapous in pockes formed by the
internd structurd membes in a tark is minimized ard that

.1 onindividud carg tanksthe gas outlet pipe if fitted, shal be positionel
as far as practicabé from the inert gas/ai inlet and in accordane with
regulation 59.1 The inlet of sud outlet pipes may be locatel eithe at
dedk levd or & nat more than 1 m abo\e the bottom of the tank
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.2 the cross-sectioriaarea of sud gas outle pipe referral to in paragrap
131 shal be sudh that an exit velocity of at leas 20 m/s can be maintainel
when ary three tanks are beirg simultaneousf suppliel with inert gas
Their outles shal exterd nat less than 2 m abowe dedk levet

.3 eat gas outle referral to in paragrap 132 shal be fitted with suitabe
blanking arrangements

4.1 if aconnectio is fitted betwea the inert gas suppy mairs ard the carg
piping system arrangemerst shal be macde to ensue an effective
isolation havirg regad to the large pressue differene which may exig
betwea the systems This shal consis$ of two shutof valves with an
arrangemeito vert the spae betwea the valves in a sak manne or
an arrangemenconsistig of a spool-piee with associaté blanks

4.2 thevalve separatig the inert gas supply main from the cargp man ard
which is on the cargp mai side shal be anonretun valve with apositive
mears of closure

141 Oreor more pressure/vacuum-breakjulevices shal be provided on the inett
gas suppy main to preven the carg tanks from beirg subjet to:

.1 apositive pressue in exces of the tes pressue of the carg tark if the
carg were to be loadel a the maximun specifiel rate ard all othe outles
were left shut or

.2 anegatie pressue in exces of 700 mm wate gauge if carg were to be
dischargd at the maximun rated capaciy of the cargp pumys and the
inert gas blowers were to fail.

142 The locatin ard desig of the devices referral to in paragrap 141 shal
be in accordane with regulation 59.1

15 Mears shal be providal for continuous} indicating the temperatug ard
pressue of the inert gas a the dischar@ side of the gas blowers wheneve the gas
blowers are operating

161 Instrumentatia shal be fitted for continuousy indicating ard permanenii
recording when the inert gas is beirg supplied

.1 thepressue of theinett gas suppl mairs forward of the nonretun devices
required by paragrap 10.1, ard

.2 the oxygen conten of the inert gas in the inert gas suppl mairs on the
dischar@ side of the gas blowers

162 The devices referral to in paragrap 161 shal be placel in the carg contrd
room whele provided But where no cargp contrd room is provided they shal be
placel in a position easiy accessitd to the officer in charg of carg operations

163 In addition metes shal be fitted:

72



. 1in the navigatiry bridge to indicak a al times the pressue referrel to in

2

paragrap 16.11 ard the pressue in the slgp tanks of combinatio carriers

wheneve thos tanks are isolatel from the inett gas suppy main ard

in the machiney contrd room or in the machiney spae to indicae the
oxygen conten referrel to in paragrap 16.1.2

17 Portabk instrumerg for measurig oxygen ard flammabé vapou
concentratia shal be provided In addition suitabé arrangemernshal be macd
on ead) carg tark sud tha the condition of the tark atmosphercan be determind
usirg the® portabé instruments

18 Suitabeé mears shal be provided for the zeo ard span calibration of both
fixed ard portabé g7$ concentratin measuremeninstruments referrel to in
paragrapk 16 ard 17.

191 Audible ard visud alarns shal be provided to indicate

1

o N

9

low wate pressug or low wate flow rate to the flue ges scrubbe as
referrel to in paragrap 6.1;

high wate leved in the flue gas scrubbe as referrel to in paragrap 6.1;
high gas temperatwe as referral to in paragrap 15
failure of the inett gas blowes referral to in paragrap 7,

oxygen conter in exces of 8 pa cert by volume as referrel to in
paragrap 16.1.2

failure of the powe su;lglpy to the automatt contrd glstq!n for the ges
Beg%ailgg ]\1/al\,e ard to the indicatirg device asreferrel to in paragraph
a 1

low wate levd in the wate sed as referral to in paragrap 10.1
gas pressue les than 10 mm wate gaug as referral to in para
gragﬁ 16.1.1 The alam arrangemershal be sud as to ensue tha the
pressue rlé'l slop tanks in combinatio carries can be monitorel & al
times a

high gas pressue &s referral to in paragrap 16.1.1

192 Inthe systen with %&f égeneratmaudibb ard visud alarns shal be provided

in accordanewith 19.1.

1
2
3

1.3,198 10 19.19 ard additiond alarns to indicate
insufficiert fud oil supply
failure of the powe suppy to the generatar

failure of the powe suppVy to the automatt contrd systen for the
generatar
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193 Automatc shutdow of the inert gas blowers and gas regulatirg valve shal
be arrangé on predetermine limits beirg reached in respet of paragrapk 19.1.1
19.12 ard 19.1.3

194 Automatc shutdow of the gas regulatirg valve shal be arrangd in respet
of paragrap 19.1.4

195 In respet of paragrap 19.1.5 when the oxygen content of the inert gas
exceed 8 pea cen by volumeg immediag action shal be taken to improwe the gas
quality. Unless the quality of the gas improves all carg tark operatios shal be
suspende so as to avod air beirg drawn in to the tanks and the isolation valve
referrad to in paragrap 108 shal be closed

196 The alarns requiral in paragraph 19.1.5 19.16 ard 19.18 shal be fitted
in the machiney spae ard carg contrd room, whee provided but in ead cag
in sud a positin tha they are immediatey receiva by responsild membes of
the crew

197 Inrespetof paragrap 19.17 the Administratian shal be satisfial as to the
maintenane of an adequad resere of wate at all times and the integrity of the
arrangemerstto permti the automatt formation of the wate sed when the gas
flow ceasesThe audibk ard visud alam on the low levd of wate in the wate
sed shal operaé when the inert gas is nat beirg supplied

198 An audibk alam systen independenof that requiral in paragrap 19.18
or automatt shutdow of cargp pumps shal be provided to operaé on
predeterming limits of low pressue in the inert gas mairs beirg reached

20 Tankes constructd befole 1 Septembe 1981 which are requirel to hawe an
inert gas systen shal a leas comply with the requiremerd of regulation 62 of
chapte 11-2 of the Internationa Conventia for the Safey of Life a Sea 1974*
In addition they shal comply with the requiremerg of this regulation excep that

.1 inett gas systens fitted on boad sud tankes before 1 Jure 198L neal
not comply with the following paragraphs3.2, 6.3 7.4, 8, 9.2, 10.2,10.7
10.9 11.3 11.4 13.2 13.42 ard 19.8

.2 inett gas systens fitted on boad sud tankes on or after 1 Jure 198l
nea nat comply with the following paragraphs3.2 6.3, 74 ard 13.2

21 Detailae instructim manuas shal be provided on board coverirg the
operations safey and maintenane requiremerg ard occupationhhealh hazard
relevan to the inert gas systen ard its applicatian to the carg tark system** The
manuas shal include guidane on procedurs to be followed in the evern of a fault
or failure of the inert gas system

* The text as adoptd by the Internationb Conferene on Safey of Life & Sea 1974
** Referene is mac to Guideline for Inet Gas Systemsadopte by the Mariime Safey
Committe & its forty-secod sessia in May 198 (M C/C|rc.2825)
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3. 1983 Amendments to the 1974 SOLAS Convention
(Entry into forcee 1 July 1986)

Regulation 62

Inert gas systems
In paragraph 1 delete "non fllammablé and insert "non flammable"

Inparagraph 9.1, lines2 and3 delete "19.2" and "19.3" and insert "19.3"
and "19.4" respectively.

In paragraph 10.2 amend "cargo tark ared to read "cargo area"
Replace paragraph 14.1 by:

"14.1 Oreor more pressure/vacuum-breakjlevices shal be provided to preven
the carg tanks from beirg subjet to:

.1 apositive pressue in exces of the teg pressue of the cargp tark if the
carg were to be loadal at the maximum rated capaciy ard all othe
outles are left shut ard

.2 anegatie pressue in exces of 700 mm watea gauge if cargp wereto be
dischargd a the maximum rated capaciy of the cargp pums ard the
inent gas blowers were to fail.

Sud devices shal be installed on the inert gas main unles they are installed in the
venting systen requiral by regulation 59.11 or on individud carg tanks'

Inparagraph 20.1 amend the last linetoread "10.2, 10.7, 10.9 11.3 11.4
12, 13.1, 13.2 13.4.2 142 ard 19.8}

In paragraph 20.2 amend the last lineto read "12, 13.1 132 ard 14.2"
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PART IV REGULATIONS FOR INERT GAS SYSTEMsS ON
CHEMICAL TANKERS

/.  Resolution A.567(14)

(adopted on 20 November 1985 by the IMO Assembly at its fourteenth
Session)

REGULATION FOR INERT GAS SYSTEMS ON CHEMICAL TANKERS
THE ASSEMBLY,

RECALLING Article 15() of the Conventim on the Internationh Maritime
Organizatiom concerniig the functiors of the Assemby in relation to regulatiors
and guidelines concerniig maritime safety

RECALLING ALSO resoluti;m A.473(XIl) which was adopte to provide
an interim solution for the requiremerg of inert gas systens applicabé to chemica
tankes carrying petroleum products pendirg the possibé developmen of final
requiremerg applicabé to chemicé tankes carrying all flammabgé cargoes

RECOGNIZING tha the developmenof sud requiremerg is not neede
on the bass of resuls of scientifc studies undertaka by industry, but tha the
extensimm of the regulation in resolutim A.473(XIl) to cove the carriag of
petroleun ard othe liquid producs would med the purpose

NOTING tha regulation 11-2/60 of the Internationhd Conventim for the
Safey of Lifea Sea 1974 (1974 SOLAS Conventiof) as amendd requiresinter alia
new and existirg tankes of a certan size including chemichtankers when carryirg
petroleun products to be fitted with a fixed inert gas systen by specifc dates

NOTING FURTHER tha the drat amendmento regulatimn H-2/555 of
the 197 SOLAS Conventim as amendd (resolutilm A.566(14) exemps$ certan
chemicétankes ard gas carries carryirg flammabé producs from the requiremertt
for inet gas systens of regulation 11-2/60 of tha Conventim unde certan
conditions

HAVIN G CONSIDERBD the recommendatio mack by the Maritime Safey
Committee at its fifty-first session

1. ADOPTS the Regulatiom for Inert Gas Systens on Chemicha Tankes sd out
in the Annex to the preseh resolution which supersederesolution A.473(XIl);

2. INVITES Governmert to apply the abowe regulation to chemichtankes for
the purpo® of the implementatio of the drat amendmento regulation H-2/55.5
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ANNEX

REGULATION FOR INERT GAS SYSTEMS ON CHEMICAL TANKERS

PREAMBLE

Administratiors are invited to accep the inert gas systens referral to in this
regulation for chemicé tankes for which certificates of fithess are issuel unde
the Coce for the Constructio ard Equipmen of Shigs Carrying Dangeros
Chemica$ in Bulk (resolution A.212(VII)) and unde the Internationa Code for
the Constructim ard Equipmen of Ships Carrying Dangeros Chemicas in Bulk
(resolution MSC.4(48))

This regulation shal be applied to chemicé tankes as requirel by the draft
amendmento regulation H-2/555 of the 1974 SOLAS Conventio as amendd
(resolution A.566(14))

REGULATION

1 Inert gas generato system$ shal be designedconstructd and testa to the
satisfactio of the Administration They shal be designd and operate so as to
rende ard maintan the atmosphes of carg tanks®™ non-flammabé at all times
excepp when sud tanks are requiral to be maintaing empy and gas-free Inert
gas systens suppliel by one or more oil-fired inert gas generatas may be accepted
An Administration may accep systens usirg inert gas from othe source provided
that an equivalen standad of safey is achieved

2 The systens shal be capabé of:

1 inerting empy carg tanks by reducirg the oxygen conten of the
atmosphez in eath tark to a levd a which combustio canna be
supported

.2 maintainirg the atmosphergein all pars of ead carg tark designatd
to cary flammableproducs requiring protection by an inert gas system
with an oxygen conten not exceedig 8% by volume and a a positive
pressue a all times in port ard a sea excep when it is necessar for
such atark to be gas-free

.3 eliminatirg the neal for air to ente a tark during normd operatios
excepp when it is necessar for sud a tark to be gas-free

* "Inert gas generato systeni mears the machiney dedicate to the productio ard suppy
of inett gas ard includes the air blowers combustia chambersoil fud pumgs ard burners g&
goo_lers 'scrubbsrard automatt combustio contrd ard supervisoy equipmente.g flame failure

evices

f:j Throughot this regulation the tem "cargo tank' includes al "slop tanks containirg oil
residues’
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4 purgirg empy carg tanks of flammabk vapour so tha subsequergas
freeing operatios will a no time creae a flammabk atmosphes within
the tank

31 The systens shal be capabé of deliverirg inett gas to the carg tanks a a
rate of a leas 125% of the maximum rate of discharg capaciy of the shp expresse
as avolume An Administration may accepinett gas systers havirg a lower delivery
capaciy provided tha the maximun rate of discharg of cargos from carg tanks
beirng protecte by the systen is restrictel to 80% of the inert gas capacity

32 The systens shal be capabé of deliverirg inett gas with an oxygen contett
of nat more than 5% by volume in the inert gas suppy main to the carg tanks
at ary requira rate of flow.

41 Suitabk fud in sufficiert quantit shal be provided for the inert gas generators

4.2 Theinert gas generatas shal be locatal outsice the carg tark area as defined
in the Bulk Chemic Code ard the Internation& Bulk Chemich Code Spacs
containirg inert gas generatos shoutl hawe no dired acces to accommodation
servie or contrd station spacesbut may be locatal in machiney spaces|f they
are nat locatel in machiney spacs they shal be locatel in acompartmenreserve
solely for their use Sud a compartmeh shal be separateé by a gastigh steé
bulkhea and/a dek from accommodationservie ard contrd statian spacs as
defina in the Bulk Chemich Code ard the Internation& Bulk Chemicd Code
Adequat positive-pressure-typmechanichventilation shal be provided for sud
a compartment Acces to sud compartmert locatel aft shal be only from an
open dedk outsice the carg tark area Acces shal be locatal on the erd bulkheal
not facing the carg area and/a on the outboad side of the superstructwe or
deckhous at a distane of a leas 25% of the lengh of the ship but nat less than
5 m from the erd of the superstructue or deckhous facing the carg area In the
ca® of sud acompartmetnbeirg locatal in the forecastle acces shal be throuch
the deckhed forward of the cargp area

4.3 Inett gas piping systens shal not pas through accommodationservie ard
contrd statil spaces

51 Mears shal be provided which will effectively cod the volume of gas specifiel
in paragrap 3 and remo\e solids and sulphu combustio products The cooling
wate arrangemeistshal be sud tha an adequag supply of wate will always be
availabk without interferirg with ary essentiaservica on the ship. Provisian shal
also be mack for an alternative suppy of cooling water

52 Filters or equivalem devices shal be fitted to minimize the amoun of wate
carried ove to the inert gas main

6.1 Two air blowers shal be fitted to ead inert gas generatar which togethe
shal be capabé of deliverirg to the carg tanks requiral to be protecte by the
system at leas the volume of gas requira by paragrap 3. An Administration may
permt only ore blower if it is capabé of deliverirg to the protectel carg tanks
the totd volume of gas requirael by paragrap 3, provided tha sufficiert spars
for the air blower ard its prime move are carried on boad to enabé ary failure
of the air blowe ard its prime move to be rectified
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6.2 The inert gas systens shal be so designé tha the maximum pressue which
they can exet on ary carg tark will nat excee the tes pressue of ary carg tank

6.3 Wher more than ore inett gas generato is provided suitabk shutof
arrangemerst shal be provided on the discharg outlet of eah generato plant

64 Arrangemerd shal be mack to vert the inert gas to the atmosphex in cag
the inert gas producel is off-specification e.g during starting-yp or in cag of
equipmen failure.

65 Whek inett gas generatos are servel by positive displacemenblowers a
pressue relief devie shal be provided to preven exces pressue being develope
on the discharg side of the blower.

7 Two fud oil pump shal be fitted to eah inet gas generator An
Administration may permt only one fud oil punp on conditian tha sufficiert spares
for the fud oil punp ard its prime move are carried on boax to enabé ary failure
of the fud oil purmp ard its prime move to be rectified by the ships crew

8 A gasregulatirg valve shal be fitted in the inert gas suppy main This valve
shal be automaticaly controlled to clos as requirel in paragraph 172 ard 17.3
It shal also be capabé of automaticaly regulatirg the flow of inert gas to the carg
tanks unles othe mears are provided to automaticalf contrd theinett gas flow rate

9.1 At leas two nonretun devices one of which shal be a wate sea) shal be
fitted in the inert gas suppy man in orde to preven the retun of flammabk vapou
to the inert gas generato and to ary gas-saé spae unde all normd conditiors
of trim, list and motion of the ship. They shal be locatel betwea the automatt
valve required by paragrap 8 and the first connectim to ary carg tark or carg
pipeline An Administratim may permt an alternatie arrangemenor devie
providing a measue of safey equivalen to tha of a wate seal

9.2 The devices referral to in paragrap 9.1 shal be locatal in the carg tark
area on deck

93 Thewate sedreferral to in paragrap 9.1 shal be capabé of beirng supplied
by two separat pumps ead of which shal be capabé of maintainirg an adequad
suppl a all times

94 The arrangemetnof the wate sed ard its associate provisiors shal be sud
that it will prevenn backflov of flammabé vapous ard will ensue the prope
functioning of the wate sed unde operatig conditions

95 Provisiors shal be mack to ensue tha ary wate seéd is protectel againg
freezing in sud away tha the integrity of wate se# is nat impaired by overheating

96 A wate loop or othe approvel arrangemenshal alo be fitted to all
associaté wate suppy ard drain piping and to all venting or pressue sensiig piping
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leadirg to gas-saé space$. Mears shal be provided to preven sud loops from
being emptial by vacuum

9.7 Any watea sed or equivalen devie and all loop arrangemestshal be capabé
of preventig the retun of flammabk vapous to an inett gas generatoa a pressue
equa to the teg pressue of the carg tanks

9.8 The seconl devie shal be a nonretun valve or equivaleh capabé of
preventiry the retum of vapous or liquids or both ard fitted betwea the wate
sed (or the equivalen devicg requiral in paragrap 9.1 ard the first connectio
from the inert gas main to a carg tank It shal be provided with positive mears
of closure As an alternatiwe to positive meansof closure an additiona valve havirg
suc mears of closue may be provided betwe@ the nonretun valve ard the first
connectim to the carg tanks to isolae the watea sed (or equivalem device)

99 As an additiona safeguad agains the possibé leakag of flammabe liquids
or vapous badk from the dedk main mears shal be providel to permi this section
of the line betwea the valve havirg positive mears of closue referral to in
paragrap 9.8 ard the valve referral to in paragrap 8 to be venteal in a sak manne
when the first of thes valves is closed

101 Theinert gas main may be divided into two or more branche betwea the
nonretun devices requirel by paragrap 9 ard the carg tanks

102 Inett gas suppy mairs shal be fitted with brand piping leadirg to eat carg
tark designatd for the carriage of flammabk producs required to be inerted by
this regulation Eac cargp tark containirg or loading producs not required to be
inerted shal be separaté from the inett gas main by:

.1 removirg spool-piecesvalves or othe pipe sections ard blankirg the
pipe ends or

.2 arrangemetnof two spectaa flanges in series with provisiors for detectiry
leakag into the pipe betwea the two spectaa flanges

103 Mears shal be providel to projed carg tanks again$ the effed of
overpresswg or vacuum cause by therma variatiors when the carg tanks are
isolated from the inert gas mains

104 Piping systens shal be so designd as to prevert the accumulatio of carg
or wateg in the pipelines unde all normd conditions

105 Suitabk arrangemerstshal be provided to enabé the inert gas main to be
connectd to an externd supply of inert gas

_* Gas-sd spae is a spae in which the enty of hydrocarba gass would produe hazard
with regad to flam inability or toxicity.
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11 Unles the arrangemestfor ventirg of al vapous displace from the carg
tanks during loadirg ard ballastirg compy with the requiremerg of the BCH ard
IBC Codes for controllel venting sud arrangemestshal compl with regulation
H-2/591 of SOLAS 194 as amendd ard shal consis eithe of one or more mas
risels or of a numbe of high velocity vents

12 The arrangemestfor inerting purgirg or gas-freeig of empy tanks as
requirel in paragrajp 2 shal be to the satisfactio of the Administratioy ard shal
be sut tha the accumulatia of hydrocarba vapous in pockes formed by the
internd structurd membes in atark is minimized ard that

. 1 onindividud carg tanks the gas outlet pipe if fitted, shal be positionel
as far as practicabd from the ineit %as/al inlet ard in accordane with
regulation H-2/59.1.93 of the 194 SOLAS Conventim as amendegor
8.2.23 of the IBC Code The inlet of sut outle pipes may be locatel
eithe a ded levd or & na more than 1 maboe the bottam of thetank

.2 the cross-sectioniearea of sut gas outle pipe referrel to in subpara
graph 121 shal be sud tha an exi velociy of & leas 20 m/s can be
maintainel when ary three tanks are beirg simultaneous! supplie with
inert gas Ther outles shal exterd na less than 2 m aboe ded level
When in accordanewith paragrap 3 an Administration permit a systen
designd to suppy only ore or two tanks simultaneouslythe outld pipes
shoud be sizel sud tha an ext velocity in the outld pipes of 20 m/s
can be maintained

3 eah gas outld referrel to in subparagrdp122 shal be fitted with suitabé
blanking arrangements

13 Mears shal be provided for continuoust indicatirg the temperatw ard
pressut of the inett gas a the discharg sicke of the systemwheneveit is operating

141 Instrumentatio shal be fitted for continuous} indicatirg ard permaneng
recording when the inett gas is beirg supplied

. 1the pressue of the inett 868 suppl mairs betwea the nonretun device
requirel by paragrap 91 ard the carg tanks ard

.2 the oxygen conten of the inett gas in the inett gas suppy main

142 The device referrel to in paragrap 141 shal be placel in the carg contrd
room whee provided Wheee no carg contrd roam is provided they shal be placel
in a positian easy accessild to the officer in charg of carg operations

143 In addition metes shal be fitted:

. 1in the navigatirg bridge to indicae & al times the pressue referrel to
in paragrah 14.1.1 ard

.2 inthe machiney contrd roam or in the machiney spae to indicae the
oxygen conten referrel to in paragrap 14.1.2
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15 Portabé instrumens for measurig oxygen ard flammabé vapou
concentratia shal be provided In addition suitabk arrangemenshal be mace
on eat carg tark sud tha the conditian of the tark atmosphex can be determine
using the® portabk instruments

16 Suitabk mears shal be providel for the zeto ard spa calibration of both
fixed and portabk gas concentratio measuremdninstruments referral to in
paragraph 14 ard 15

171 Audible ard visud alarnms shal be provided to indicate

1 low wate pressue or low wate flow rate to the cooling ard scrubbiry
arrangemenreferra to in paragrap 5.1,

low fud supply
high gas temperatue as referrel to in paragrap 13;

failure of the powe suppy to the inert gas generators

o r w N

oxygen contert in exces of 8% by volume as referra to in paragrap
14.1.2

.6 failure of the powe suppl to the indicating devices as referra to in
paragrap 141 ard to the automatt contrd systens for the gas regulatiry
valve referral to in paragrap 8 ard the inert gas generatar

.7 low wate levd in the wate sed as referra to in paragrap 9.1,

.8 gas pressue less than 100 mm wate gaug as referral to in paragrap
14.1

.9 high gas pressue as referra to in paragrap 14.1.1

172 Automatc shutdow of the gas regulatig valve and of the fud oil suppy
to the inert gas generato shal be arrangé on predetermine limits being reachd
in respet of paragraph 17.11 ard 17.1.3

173 Automatc shutdow of the gas regulatirg valve shal be arrange in respet
of paragrap 17.1.4

174 In respet of paragrap 17.1.5 when the oxygen conten of the inert ges
exceed 8% by volume immediat action shal be taken to improve the gas quality.
Unless the quality of the inert gas improves all operatioms in those tanks to which
inert gas is being supplial shal be suspend#& so as to avoid air beirg drawn into
the tanks The ded isolation valve referral to in paragrap 9.8 shal be closal ard
the off-specification gas shal be venta to atmosphere

175 The alarns requirel in paragraph 17.1.5 17.16 ard 17.18 shal be fitted
in the machiney spae ard carg contrd room, whele provided but in ead cag
in sud a positin tha they are immediatey receivel by responsil® membes of

82



the crew All othe alarns requirel by this paragrap shal be audibkto responsils
membes of the crewv eithe as individud alarns or as a groyp alarm

176 Inrespetof paragrap 17.17 the Administration shal be satisfiel as to the
maintenane of an adequad resere of wate & all times ard the integrity of the
arrangemestto permt the automat formation of the wate sed when the ges
flow ceasesThe audibk ard visud alam on the low leve of wate in the water
sed shal opera¢ when the ineit gas is nat beirg supplied

177 An audibk alam systen independencf tha requirel in paragrap 17.18
or automatt shutdom of cargp pums shal be providel to operag¢ on
predeterming limits of low pressug in the ineit gas mairs beirg reached

18 Detailed instruction manuas shal be providel on board coverirg the
operationssafey ard maintenanerequiremergard occupationbhealh hazard
relevar to the ineit gas systen ard its application to the carg tark system The
manuas shal include guidane on procedursto be followed in the evert of afault
or failure of the inett gas system



2. Resolution  A.566(14)

(adopted on 20 November 1985 by the IMO Assembly at its fourteenth
session)

DRAFT AMENDMENT TO REGULATION H-2/55.5 OF THE
INTERNATIONAL CONVENTION FOR THE SAFETY OF LIFE
AT SEA, 1974, AS AMENDED

THE ASSEMBLY,

RECALLING Article 15() of the Conventiom on the Internationa Maritime
Organizatia concerniig the functiors of the Assemby in relation to regulatiors
and guidelines concerniig maritime safety

BEARING IN MIND regulation 15 of the Internation& Conventia for the
Safey of Life a Sea 197 (1974 SOLAS Convention) as amendegd concerniig
equivalents

RECALLING ALSO tha regulation 11-2/55.5 of the 1974 SOLAS Conventio
as amendd refers to alternative arrangemerstto the inert gas systen requiremerg
of regulation 11-2/60 for chemicé tankes ard gas carries to be develope by the
Organization

RECALLING FURTHER resolution A.473(XII) which provides an interim
regulation for inett gas systens on chemicé tankes carryirg petroleun producs
for the purpo® of implementatio of regulation 11-2/55.5,

NOTING that by that resolution the Assemby agreel that compliane with
additiond provisiors which will be containel in the final requiremerg shoutl nat
be required to be applied to ships the keek of which are laid before the dae of
entry into force of the final requirements

NOTING FURTHER tha chemicé tankes carryirg flammable chemich
producs constructd hitherb hawe been allowed to operag without inett ges systems
becaue of the absene of ary regulatiors applicabé to sud ships ard tha this
statts may contine to be allowed in future for sud ships

HAVIN G ADOPTED, by resolution A.567(14) the Regulatia for Inett Gas
Systens on Chemicé Tankes which applies to inert gas systens on chemicatankes
carrying petroleum ard chemicé products

HAVIN G CONSIDERBD the recommendatio mack by the Maritime Safey
Committee at its fifty-first session

1 NOTES the drat amendmento regulation H-2/555 of the 197 SOLAS
Convention the text of which is sd¢ out in the Annex to the preseh resolution



2. REQUESTS the Maritime Safey Committeeto conside adoptio of the draft
amendmento regulation H-2/555 at the earlies opportunity

3. RECOMMENDS that, pendirg the ently into force of the abowe amendment
Governmerd concernd apply the requiremerg of the drat amendmentas an
equivalen to the existirg requiremers of regulation H-2/555 of the 1974 SOLAS
Conventim as amended

ANNEX

DRAFT AMENDMENT TO REGULATION I1-2/55.5 OF THE
INTERNATIONAL CONVENTION FOR THE SAFETY OF LD7E
AT SEA, 1974, AS AMENDED

555 Therequiremert for inett gas systens of regulation 60 neel nat be applia to:

. 1 chemicé tankes constructd before on or afte 1 July 198 when carryirg
cargoes describd in paragrap 1, providel tha they compl with the
requiremers for inert gas systens on chemicétankes developd by the
Organization* or

.2 chemicé tankes constructd before 1 July 1986 when carryirg crude
oil or petrolein products provided tha they comply with the
requiremert for inert gas systens on chemicé tankes carryirg petroleun
producs developd by the Organization** or

.3 ges carries constructd before on or afte 1 July 198 when carryirg
cargoe describd in paragrap 1, provided tha they are fitted with cargp
tark inerting arrangememtequivalem to those specifiel in subparagrap
51 or 5.2 or

4 chemichtankes ard gas carries when carryirg flammablecargos othe
than cruck oil or petroleum producs sud as cargos listed in chaptes
VI ard VII of the Coce for the Constructio ard Equipmen of Ships
Carrying Dangeros Chemica$ in Bulk or chaptes 17 and 18 of the
Internation& Cock for the Constructio and Equipmen of Ships Carryirg
Dangeros Chemicas in Bulk:

41 if constructd before 1 July 1986 or

* Refereneis mack to Regulatio for Ineit Gas Systens on Chemica Tankes adoptel by the
Organizatio by resolution A.567(14)

** Refereneis mack to Interim Regulatio for Ineit Gas Systers on Chemica Tankes Carryirg
Petrolem Products adoptel by the Organizatio by resolution A.473(XII).



.42 if constructd on or after 1 July 1986 providel tha the capaCIy of
tanks usel for ther carriagg does nat excee 3,00 m® ard the
|nd|V|dud nozzke capacitis of tark washirg machine do not excee
175 m® /h and the totd combine throughpt from the numbe of
machlnes in use in a carg tark a arny one time does not excee

110 m¥h.



PARTV  APPLICATION OF REQUIREMENTSFOR INERT
GAS SYSTEMS FOR OIL TANKERS BY PORT
AUTHORITIES AND TERMINAL
OPERATORS (M SC/Circ.329)

APPLICATION OF REQUIREMENTS FOR INERT
GAS SYSTEMS FOR OIL TANKERS

Introduction

At the forty-sixth sessia of the Maritime Safey Committee concen was
expresse on the stringen oxygen levek insistel on by some termind operatos ard
port authorities for inerted carg tanks of oil tankers ard ther reluctane to allow
the openirg of inerted tanks for dipping measurig ard sampling The Committee
noting the concern urges Governmerx to encourag port authorities ard terminad
operatos to comply with internation& requirements

Oxygen levels in inerted cargo tanks

Tanke operatos hawe experience difficulties in certan ports in which the port
authorities hawe introducel more stringen requiremerd regardirg the maximun
acceptatd oxygen levd in inerted cargp tanks than those establishd by the
Organization The attention of Administratiors is therefoe drawn to the requiremerst
adoptel by the Organizatio in Conventios ard Recommendatioris

The Organizatio has been informed tha some oil tanke terminak hawe bean
insisting on oxygen levek in the carg tanks as low as a maximum of 5% by volume
Theregulatiors ard requiremerg adoptel by the Organizatio regardiry oxygen levek
in carg tanks speciff a maximum of 8% by volume ard this is considerd to give
an adequat safey margn for in-tark operatios relating to carg handling ballasting
and cruck oil washing

Although regulatin 62(K) of chapte II-2 of the 194 SOLAS Conventio
requires tha the oxygen levd in the inert gas suppy shal not normally exced 5%
by volume it was neve intendal tha this lower oxygen levd shoutl hawe to be achievel
within the carg tanks

Administratiors will be awae tha the enforcemenof theg more stringen
requiremerg may preclue carg operatios ard preven ships from implementirg
the MARPOL 73/73 requiremengiven in Annex I, regulation 13(B)(4) that ballag
wate shal only be put into carg tanks which hawe been cruck oil washed

* Internationh Conventio for the Safey of Life & Sea 1974
Internationa Conventio for the Preventio of Pollution from Ships 1973/78
198 Amendmerx to the Internation Conventio for the Safey of Life a Sea,'1974
Guidelines for Inett Gas Systers (MSC/Circ.282)

Revisel Specn‘lcatlos for the Design Operatim ard Contrd of Cruce Oil Washirg Systers
(resolution A.446(X1)).



Dipping, measuring and sampling of inerted cargo tanks

The Organizatio has also been informed of a reluctane by certan termind
operatos to allow the openirg of inerted tanks for dipping measurig ard sampling
Thes are operatios which are necessarin connectiom with norma carg handlirg
arnd sak cruck oil washimg proceduresThe® operatios are acceptableprovidel that
a positive inert gas pressug is maintainel in the carg tanks ard tha the recommend
safey precautions are supplied

Membe Governmerd are invited to take note of the abowe difficulties which
hawe bean encountera with requiremerd applied by port authorities for oxygen levek
in inerted carg tanks ard openiry of carg ullage ports They are urgel to take
whateve stefs are possibé to ensue tha port authorities ard termind operatos
implement procedurs which are consisteh with the requiremerg containel in
Conventiors ard Recommendatienadoptel by the Organization

* Referene is mack to the Guideline for Inett Gas Systers (MSC/Circ.282 ard to chapte 9
of theInternational Safety Guidefor Oil Tankersand Terminals(ISGOTT).
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