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MSC/Circular.585 - Standards for Vapour
Emission Control Systems - (adopted on
16 April 1992)
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Maritime Safety Committee

at its sixtioth session, recognized the necessity of the international standards for
d the standards developed by the BCH Sub-Comymittee at its twenty-first

session {or use by Administrations, as contained in the annex,

1. The Maritime Safety Commitige,
vapour emission control systems and approve

2, Member Govemments are invited to note this developmant.
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Annex - Standards for Vapour Emission Control
Systems |
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1 General

1.1. These standards have been developed for the design, construction, and operation of vapour coilection systems on
tankers and vapour emission control systems at terminals. The standards are intended to apply to vapour emission
coniral systems which collect vapours of flammable cargoes from tanker cargo tanks during cargo loading or ballasting
operations. Vapour emission control systems which collect vapour of cargoes having characteristics which may pose
hazards in addition to or other than fliammability should be subject to special consideration by the Administration. These
standards are not intended lo require the use of vapour emission control systems but rather to recommend safety
standards whan such systems are utilized, The requirement to collect vapours wili stem from & port Administration of
terminal regulation. These standards are intended to promote the safety of tetminals, fankers, and their personnel,
recognizing the unique design features and characteristics of these systems.

1.2 Definitions

1.2.1. “Diluted™: the condition in which the concentration of a flammabie gas in a flammable gas/air mixture is less than
50% of the lower explosive limit of the gas.

1.2.2. "Enriched”: the condition in which the concentration of a lammable gas in a flarnmable gas/air mixture is not less

than 150% of the upper explosive limit of the gas. When flammable gases are mixed to achieve an enriched condition,
the upper explosive lirmit of the flammable gas mixture shall be used,

1.2.3. “Flammable cargoes" means cargoes of crude off, petroleumn products, and chemicals having a flashpoint not
exceading 60°C (closed cup test), as determined by an approved flashpoint apparatus, and a Reld vapour pressure
which Ig below atmospheric pressure and other iquid products having a simiiar fire hazard.

1.2.4. “Inerted:" the condition in which the oxygen content in a flammable gas/air mixture is 8% or less by volume.

1.2.5. “independent® as applied to two systerns means that one system wilt operate with a failure of any part of the
other system except power sources and electrical feeder panels.

1.2.6, "Maximum allowable transier rate® means the maximum volumetric rale at which a tanker may receive cargo or
ballast.

1.2.7. “Tanker vapour connection” means the point in a tanker's fxed vapour collection sysiem where it connects io a
vapour collection hose or arm.

1.2.8. *Terminal vapour connection” means the point in a terminal's vapour collection system where it connects to g
vapour coliection hose or a vapour collaction arm.

1.2.9. *“Vapour balancing” means the transfer of vapour displaced by incoming cargo from the tank of a tanker recelving
cargo into g tank of a facility delivering carge via a vapour collection system.

1.2.10. “Vapour collection sysiem" means an arrangement of piping and hoses used to collect vapour emitied from a
tanker's cargo tanks and transport the vapour to a vapour processing unit,

1.2.11. *Vapour destruction unit* means a vapour processing unit that destroys cargo vapour by 2 means such as
incineration.

1.2.12. "Vapour dispersion system’ means a vapour processing unit which releases cargo vapour 1o the aimosphere
through a venting system not located on the tanker being loaded or balfasted.

1.2.13. “vapour emission control system® means an arrangement of piping and hoses used (o contro! vapour emissicns
coliected from a tanker, and includes the vapour coliection system and the vapour processing unit.

1.2.14. “Vapour processing unit® means the components of a vapour conirol system that recovers, destroys, or
disperses vapour collected from a tanker.

1.2.18, “Vapour recovery unit" means a vapour processing unit that recovers carge vapour by a non-destruclive means
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such as Jean cil absorption, carbon bed adsarption, or refrigeration.
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' L!oyd’s. Réglster Ruiefmder 2005 Versnon Q 3

2 Tankers
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2.1 Tanker vapour processing unit

2.1.1. In addition to the requirements of this section, each tanker which has & vapour processing unit located onbaoard
should, 1o the satisfaction of the Administration, meet the vapour collection and processing design requirements fora
shoreside terminal contained in section 3.
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2.2 General

2.2.1. Each chemical, product or crude carrier should have vapour collection piping which is permanently instailed with
a tanker vapour connection located as close as practical o the loading manifold. In fisu of permanent piping,
Admiristrations may permit chemical tankers fo have a permanent vapour connection at each cargo tank for connection

16 a vapour hose which should be kept as short as practicable.

2.2.2. i a tanker simultaneously collects vapours from cargoes which react in a hazardous manner wilh other cargoes,
it should keep these incompatible vapours separate throughout the entire vapour collection system.

2.2 3. A means should be provided to sliminate liquid condensate which may coliect in the system, such as draining
and collecting liquid from each fow point in the line.

2.2.4. Vapour coliection piping should be electrically bonded to the null and should be electrically continuous.

2.2.5, When inert gas distribution piping is used for vapour collection piping, means 1o isolate the ineit gas supply from
the vapour collection system shoutd be provided. The inert gas main isolation valve required by SOLAS 74, as
amended, chapter I[-2, regulation 62.10.8 may be used to satisfy this requirement.

2.2.6. The vapaur coliection systern should not interfere with the proper opsration of the cargo tank venling system.
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2.3 Vapour line connections

2.3.1. An isolation valve capahts of manual operation should be provided at each tanker vapour connaction. The
operating position of this valve shouid be readily determined visually.

2.3.2. The end of each vapour collection pipe or vapour collection hose should be readily identifiable fo prevent
miseonnection,

2.3.4. In order to prevent the possible misconnection of the vapour manifold to a shoreside terminal liquid loading line,
each tanker vapour connaction flange should conform to the applicable industry standarg-5eelootndle. Thig provigion is
applicable regardiess of the size of the vessel.

2.3.4. Each vapour collection hose should meet the following:

.1, be suitable for the service;

.2. be electrically continuous; and

3, have an exira hole in each flange In accordance with the applicable industry standard-$eeieelade.
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2.4 Cargo gauging equipment

2.4.1. Each cargo tank of a tanker that is connected to a vapeur collection system should be equipped with a cargo
gauging device which:

.1. provides a closed gauging arrangement that does not reguire opening the tank to the atmosphere during cargo
transfer;

2. allows the operator to determine the liquid level in the tank for the ful range of liguid levels in the tank;
.3. indicates at the location where cargo transfer ig controlled, the liquid level in the tank; and

4. if portable, is installed on the tank during the entire transfer operation.

file://C:\Documents%20and%20Settings\houjnc\Local %20Settings\Temp\~hh39C5 htm  23/05/2005



05/23/2005 13:54 IFAX htscan®lr.org + A. BILSLAND @010/027
Page 10 of 28

Cogyright 2008 Lloyd's Register or Intemationa Madtime Organization, Al rights ¢ d Lioyd's Registar, s afiilates and subsidianes ang thaiz respactive
officars, ergityecs Of BgEnls are, individuslly and colisclively, referrad 1o in ibis clause as the Lioyd's Hegister Group’. The Uoyd's Register Group assumes no %
rasponsitlity Bod shak not be liabia o any parsen for any (6ss, damage of 8xpense caused by refiance on the information of advica in this decement of B T WS
nowsosvel Blovidad, uniess that person has signed 8 contrast with tha relevant Lioyd's Regisler Group entity lor he prowision of this information or advice and in e vk
that case any roeponsipliity or fiabiity is axtlusivaly on the tanms and tondilions set out In that coniract, huss—

2.5 Liquid overfill protection

2.5.1. Each cargo tank of a tanker should be squipped with an overflow control system.

5.2 The overflow control system required by paragraph 2.5.1 should:

.1. be independent of the carge gauging system;

2 eome into operation when the normal tank foading procedures fail to stop the lank liquid level exceeding the normat
full condition;

.3, give a visual and audible tank overflow alarm ta the ship's operater;

.4. provide an agreed signat for sequential shutdown of onshora pumps of valyes of both and of the ship's valves, The
signal as well as the pump and valve shutdown may be dependent on operator’s intervention, The use of shipboard
autamatic closing valves should be permitted only when specific approval has been obtained from the Administration
and the Port Administration concerned;

5. have alarms fitted in the cargo control room, where provided, but in each case in such a position that they are
immediately received by responsible members of the crew,

8. alarm in the event of foss of power to the alarm system or faflure of the electrical circuitry to the tank level sensor;
and

7. he able to be checked at the tank for proper operation prior to each transfer or contain an electronic selflesting
faature which monitors the condition of the alarm circuitry and sensor.
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2.6 Vapour overpressure and vacuum protection

2.6.1. Each cargo tank should have a controlied pressure venting system which is designed on the basis of the
maximum designed loading rate multiplied by 4 factor of at least 1.25 to take account of gas evolution, in order o
provent the pressure in the tank from exceeding the design pressure,

2.6.2. Each cargo tank should have a controlled vacuum venling system which Is capable of preventing a vacuum In
the cargoe tank vapour space, whether generated by withdrawa) of cargo or vapour at maximum rates, that exceeds the
maximum design vacuum for the tank.

2.6.3. A prototype of each pressurs or Vaguiim of pressure/vacuum venting device should be bench tested for venting
capacity by a test method acceptabie to the Administration.

2 8.4, Each tanker equipped with a vapour collection system that is common 10 two or more tanks should be fitted with
a pressure sensing device that senses the pressure in the main vapour collection iine for those tanks, and which:

1. has a high pressure alarm that alarms at a pressure of not more than the lowest pressure relief valve setting in the
cargo tank venting system, and

.2, has a low pressure atarm that alarms at a pressure of not less than atmospheric pressure for an inered tanker, or

the lowest vacuum relief valve setting (i.e. that setting nearest to atmospheric pressure) in the cargo tank venting
aystern for a non-inerted tank vessel.
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2.7 Operational procedures

2.7.1. The procedures set forii in ralevant IMO guidance and established industry guidelines should be observed, as

applicabie, with regard fo preparation for transfer, and transter of cargo and of ballast into cargo lanks-5e4 flagingle.

2.7.2 The rate of cargo transfer should not excead the maximum allowable transfer rate as determined by the lesser of
the following:

.1. the venting capacity of the pressure rellef valves in the cargo tank venting system divided by a facter of at least
1.25.

2. the vacuum relieving capacity of the vactum refief valves in the cargo tank venting system; and

3. The rate basad on pressure drop caloulations for a given pressure at the facility vapour connection, such that the
pressure in any cargo 1ank connected to the vapour collection system does not excead 80% of the opening set

pressure of any prossure relief valve in the carge tank venting system.

2.7.3. A cargo 1ank shouid not be filled higher than the level at which the overflow alarm required by paragraph 2.5.1 is
sat.

2.7.4. A cargo tank should not be opened to the atmesphere for gauging or sampling while the tanker Is connected to a
vapour emission control system unless loading to the tank is stopped, the tank is isolated from any other tank which is
In the process of being loaded, and precautions are taken 1o reduce any pressure in the cargo sank vapour space and
prevent an electrostatic spark from occurring.

2.7.5. If the tanker is equipped with an inett gas system the isolation valve required by paragraph 2 2.5 should remain
clased during vapour transfer.

2 7.6. Unless equipped with an automatic self-test and circuit monitoring feature, each tank overflow controf system

alarm required by paragraph 2.5.1, on a cargo tank being loaded, should be tested at the tank for proper oparation prior
1o the start of cargo transfer.
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2.8 Training

2.8.1. Each person in charge of a transfer operation utilizing a vapour emission controt system should have completed
a training programme covering the particular system installed on the tanker. The training should encompass the
purpose and principles of cperation of the vapour emission control system and provide an undersianding of the
equipment involved and associated hazards. In addition the training should provide an understanding of operating
procedures including testing and inspection of equipment, pre-transfer procedures, piping connection sequence, start-
up procedures, normal operations and emergency procedures. Training should also include an understanding of the
ghorasgide terminal equipment and operating procedures.
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2.8 Transfer procedures

2.9.1. Tanker transfer procedures should contain information on the lanker's vagour collection system including:

.1, & line diagram of the lanker’s vapour collection piping indicating the locations and purpose of all controf and safety
devices;

.2. the maximum allowable transfer rate as linited by the venting capacity of the pressure or vacuum rellef valves, or
any other factor which woukd limit the transfer rate;

.3. the maximum prassure drop in the vessel’s vapour collection system for various transfer rales;
4. the relief settings of each pressure and vacuum relief valve;
5. pre-transter procedures; and

.6. procadures to be foliowed In the event of a faull during vapour collection operations.
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3.1 General

3,1.1. A vapour emission control system design and instaltation should efiminate potential tanker overfill hazards,
tanker ovempressure and vacuum hazards, and sources of ignition 1o the maximum praclical extent, in accordance with
good design and engineering practice. Each remaining hazard source which is not eliminated should be specifically

addressed in the protection system design and operational requirements.
3.1.2. A hazards analysis should be conducted on the design and operation which demonstrates the following:

.1. the vapour emission control system is designed to permit the system to continuously operate safely when recelving
cargo vapour from tankers over the full range of transfer rates expacted at the terminal;

.2, the vapour emission conlrol system is provided with the proper alarms and automatic controi systems to prevent
unsafe operation;

.3 the vapour emission control system is equipped with sufficlent safety systems to minimize damage o parsonnei,
property, and the environment if an accident were to occur, and

.4. the operating proceduras minimize the potential for improper or unsale oparation by personnet.

3.1.3. Vapour collection system piping, fittings and equipment should be suitable for the intended service. Material
generally should be of steel or equivalent. )

3 1.4, Electrical Installations in hazardous locations should be to the satisfaction of the national autherity for the
intended service.

3.1.5. Due consideration should be given io the effect of external sources of heat generated as a result of fire or
proximity of other equipment on the components of vapeur emission control systems.

3.1.6. Where cargoes are handled which, because of their properties may introcuce additional ignifion hazards, such
hazards should be inciuded in the hazard analysis referred to in paragraph 3.1.2. In particular, it the terminal handles
inerted vapous of cargoes containing sulphur, the hazard of heating from pyrophoric iron sulfide deposits in the vapour
collaction line should be considered, and appropriaie precautions taken.

3.1.7. If a terminal simultansously processes vapour from cargoas which reactin a hazardous manner with other
cargoes it should be designed to keep thase incornpatible vapours separaie throughout the entire process.
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or Vapour Emission C stems = (adopt
 Control Systems - 3 Shoreside Terminals - 3.

3.2 Vapour line connections

3.2.1. A remotely operated cargo vapour shutoff valve should be provided in close proximity to each terminal vapour
connection. This valve should meet the following:

.1. be located between any polnt where inerting, anriching, or diluting gas is introduced into the vapour collection line
and the terminal vapour connection;

.2. be capable of manual operation or manual activation;
.3. have valve operating position readily determined visually; and
.4. ba resistant to fire.

3.2.2. The end of each vapour collection pipe, vapour coliection hose, or vapour collection arm should be readily
identifiable to prevent misconnection.

3.2.3. Each ferminal vapour connection flange should conform o the provisions referred (o in section 2.3.3 of these
standards, :

3.2.4. Each vapour collection hose or arm should meet the following:

.1. be suitable for the intended service,

.2. be electrically continuous; and

.3, have an extra hole in each flange in accordance with the applicable industry standard- 528 loomote

3.2.5, The terminal vapour conneclion should be electrically insulated from the tanker vapour connection by the use of
an insulating flange or a single section of insulating hose,
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3.3 Terminal requirements for vessel vapour overpressure and
vacuum protection

3.3.1. A terminal's vapour emission contral system should have the capacity for handling cargo vapour at a rate of not
less than the facility’s maximum designed loading rate multiplied by a factor of at least 1.25 io take account of gas
evelution, and in addition any inerting, enriching, or diluting gas which may be added to the system.

3.3.2. A terminal's vapour emission control system should be capable of maintaining the pressure in a tanker's cargo
tanks between the lowesl setting {i.e. that setting nearest to atrospheric pressure) of any of the tanker's vacuum relief
valves and the lowest setting of any of the tanker's pressure relief valves for a non-inened fanker, and between
atmospheric pressure and the lowest satting of any of the tanker's pressure refief valves for an inerted tanker. The
system should be capable of maintaining the pressure in the tanket’s cargo tanks within this range at any cargo transfer

rate fess than or equal to the maximum transfer rate.

3.3.3, Each teminal main branch line at a berth shouid be provided with a pressure sensing device locaied as close to
the terminal vapour connection as practicable and this device should:

.1. come into operation prior fo the pressure in the tanker's cargo tanks going outside the range givert in paragraph
3.3.2;

.2. give a visible and audible pressure alarm to the facility's operator;

3. provide an agreed signal for sequential shutdown of onshore pumps and the remotely operated cargo vapour shutoff
valve raquired by paragraph 3.2.1. The pump and vaive shutdown may be dependent on operator’s interventions.

3.3.4. Safety features such as a back flow preventer or pressure relief device should be provided to ensure that a
maifunetion in an inerting, enviching, or diluting system does not overpressure the tanker.

3.3.5. if a compressor, blower or eductor unit is used to draw vapours from the tanker, a vacuum relief device should be
installed in the vapour collection line betwaen the unit and the terminal vapour connection. This relief device should
have a vacuum refigving capacity greater than the capacity of the compressor, blower or eductor unit,
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- 3 Shoreside Terminals - 3.4 Fire, explosion and detonation

3.4 Fire, explosion and detonation protection

3.4.1. Where on he basis of the hazard analysis referred to in paragraph 3.1.2, in order to meet the requirements
referred fo in paragraph 3.1.2.1, it has been demonstrated that in certain sections of the vapour emission control
system gases should be kept cutside the flammable range, means should be provided to maintain such sections of the
vapour emission control system gas concentration in the inerted, difuted or enriched condition with a suitable safety
margin provided. A safety system should be provided in which the signal of an oxygen and/or hydrocarbon analyser is
used to aulomatically close the vapour shuloff valve referred to In paragraph 3.2.1 when the gas concentration in the
vapour emission control system approaches the parmitted limits for the inerted, diluted or enriched condition as given in

saction 1.2 of these standards.

3.4.2. Where on the basis of the hazard analysis referred to in paragraph 3.1.2, other operational procedures for
explosion protection are applied such as llow, temperature and pressure control systems, the safety system referred to
in paragraph 3.4.1 should corne into operation If the monitoring of such operational procedures indicates thal the safe

fimits of the procedures are approached.

3.4.3. At the terminal vapour connection a detonation arresler should be fitted in close proximity 1o such connection to
protect against flame propagation originating in the vapour enmvission control system being transmitied to the ship's
vapour collection system.

3.4.4. Detonation arresters should be tasted in accordance with a test standard acceptable to the compatent shareside
autharities-See pomole
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_standa 5 far Vapour Emrssaan omroi Systems ' 3 Shoreside ‘I'ermmals 3 5 Operat 'nal pro' 'dures

3.5 Operational procedures

3.5.1. The procadures set forth in relevant IMO guidance and established industry guidance should be cbserved, as
applicable, with regard to preparation for transter, and transfer of cargo and of ballast into cargo tanks-Sgefooinole.

3.5.2. All alarms and automatic shutdown systems should be tested frequently and hydrocarbon or oxygen analysers
checked frequently for calibration by use of a span gas.

3.5.3. The cargo transfer rate should not exceed the Jesser of the maximum vapour processing rate for the vapour
ermission control system (accounting for vapour generation and any inerling, enriching, or diluting gas which may be
added o the systen) or the maximum transfer rate for the tanker,

3.5.4. The high and low pressure alarm sensor set points should be verified as being matched to the tanker's
acceplable pressure range prior 1o transfer operations commencing.

3.5.5. Dotonation arresters should be checked regularly to ensure that they are not damaged or become blocked.

file://C:\Documents %20and%20Settings\houjnc\Local % 20Settings\Temp\~hh39C5.htm - 23/05/20035



05/23/2005 13:55 IFAX htscan@lr.org » A. BILSLAND doz21s027
Page 21 of 28

Copyright 2006 Lloyts Register or Imermsticnal Mardme Organization. Al rights resarved. Linyd's Register, is alfdiaies and subsidiaries and thelr respectve
oHicers, empioyeas oF agents are, individually and collecively, relerred (o in s tause as the "Lioyds Hegister Group® The Uayd's Register Group adsumas ny
or expenss caused by refiance on 1he inforeation or ndvice in this documnent or

reaponeibility and shajl not be Hable to any persan for any (088, damage
pravision of this information or advica and in

tewaoever provided, uniess that person has signed a contract with the relevani |loyd's Registar Group entity fof the
thal case ary responsivifity or Rability is exclusivaly on the tanms and condlions set oul Ih thal contract,

‘s Reglater Rulefinder ~ e 'un.Q'.B'-

pour Emission Control Systems - '(ad.bpté.d on 16 April 1992) - Anniex
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3.6 Training

3.6.1. Each person in charge of a transfer operation utifizing a vapour emission control system should have completed
a training programme covering the particular system instafied at the terminal. The training should encompass the
purpose and principles of operation of the vapour conirol system and provide an understanding of the equipment
involved and asscciated hazards, In addition the training should provide an understanding of operating procedures
including testing and inspection of eguipment, pre-transfer procedures, piping connection sequence, stari-up
procadures, normal operations and emergency procedures. Fraining should also include an understanding of the
associated tanker equipmant and operating procedures.
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| Lioye's Register Rulefinder 2005 =V

Footnote

Footnote
OCIMF Recommendations for Oil Tanker Manifolds and Associated Equipment, Fourth Edition 1991, section AB22
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 Footnote

Footnote
|bid. Section A.5.2.4
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Footniote

Footinote
ISGOTT MSC/Circ.208 ICS Tanker Safety Guide (Chemical)
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Foolnole
OCIMF Recommendations for Oil Tanker Manifolds and Asscciated Equipment, Fourth Edition 1991, Section A.5.2.4
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Foolnots _

Footnote

Detonation arresters should also comply with the relevant provisions of MSC/Cire.373/Rev.1.
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Footnole
ISGOTT MSC/Cire.299
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