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Abstract: This paper aims to define specific elements ofomaisk management and
represents a necessary technical support for p@ogdered in analysis and risk assessment
and as well a guidance material and informatioatteer persons and organizations directly
involved in the operation of any industrial acties working with hazardous substances
which are used in quantities sufficient to prodowgor accidents.
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1. INTRODUCTION TO ISSUES UNDER CONSIDERATION

A major accident could be defined as 'Unforeseen event as a major emission, fire or explosion resulting from
uncontrolled development of an industrial process and leading to serious danger to human health and / or to
environment, immediate or delayed hazard, inside or outside the site and involving one or more hazardous
substances" [1].

Major accidents are catastrophic for both - victiemel the affected environment and cause socio-ecano
consequences of the most severe. Major accideatadrlimited either in space or time. Becausentiost are
caused by substances or dangerous products, soéstembe stored in liquid and gaseous phase citidemt-
gene wave can propagate long distances, affectiayihing in its path.

After the occurrence of such accidents in the yda&®0-1980 at both EU and U.S. and third world ¢oes
where there were settlements and industrial irstafis belonging to EU and U.S. firms, the EU adribe need
of a common approach referring to general indusagaidents issue and major accidents in particGBYESO

Directives have emerged as the reference documents, alohgeweral other acts of lesser magnitude.

Major technological accidents are particularly imtpat in terms of impact and risk to public headthd the
environment. Currently in the EU's main legislatregulation for accident prevention technologi&/ESO |11
Directive (105/EC/2003), which was implemented in Romania3myernment Decision 804 of 2007 with later
amendments and additions. This Directive coverssomes on prevention and control of major accidexahds
involving dangerous substances. The developmerepsohas resulted in growth industries where tdobioal
and chemical incidents and accidents in partic BBVESO Directives have been developed in the EU in the
historic technological accidents Flixborough (1978EVESO (1976), Bhopal (1984), Baia Mare (2000),
Toulouse (2001), etc. These accidents have shogvndkd for more rigorous control of chemical preessto
prevent technological disasters.
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The paper addresses a topic of great interest bationally and internationally because in many pssc
industries working with large quantities of dangeycsubstances, as well as dangerous process paramet
(pressure, high temperature, et&SEVESO |1l Directive applied in EU countries governs the activities wehe
dangerous substances are used in quantities euffit cause major accidents. Thus, risk evaludtasa major
role in all industrial activities covered by thevBeo Directive.

The literature shows that there are two major cetlegories:

- process major risks arising in the systems covered by tSEVESO Il Directive (chemical,
petrochemical, refinery, etc.), i.e. for locatiomkere hazardous substances are present, accoodiagulations
and documentation required to be compiled techniglied "security report";

- major risks in other industries, resulting in systems that are not covered bySEESO |11 Directive,
which has been proposed a minimum content of teahdiocumentation; in this category are includesdgjical
hazards as well as SME-type activities.

In accordance with Government Decision no. 804/2@87amended by Government Decision 79/2009, ta lo
government responsible for establishment plannimgland field use, in collaboration with public hatities at
regional and local level, authorities must takeessary measures as land development policy is takten
account the objectives of preventing major accisl@md limiting their consequences. In many Europdaion
countries are well established risk assessmentadelbgies for planning and land use. In Romania2007
industrial units were registered 2@veso, but after four years after joining the EU thesestill no single
accepted methodology to be used by risk assessoland use planning.

Because the risks are a daily presence in the fnalusconomic activities, their bad action is medkboth by
economic loss, damage plants, machinery and bgients and accidents at work resulting in injuried deaths,
and environmental accidents which in most casesrangersible.

Assessment of risk levels stimulates economic itiees to improve working and environmental condigpand
also to take action to transit from high risk le/&b below acceptable. Application and generaliratf such
methods enable the establishment of social insereates vary according to the level of risk: ecoiwosecurity,
the security criteria of inclusion in the payrallpng with labor productivity and complexity criter

Risk management activity has developed both conedipt but also practically, becoming an industry i
countries with functional financial markets, butwfeorganizations in Romania have developed their own
mechanisms for measuring and hedging, and othersotlinow the benefits they would get by applyingllw
established procedures. To estimate the risk therehree types of methods: qualitative, semi-qgtaivie and
guantitative. Active participants in the processhafmonization of risk assessment methods recomeakefat
major accident risk of a method for quantitativéraation. Depending on the possible consequencasnaéjor
accident there are established security systentallatgon and protection of workers and populatiorthe area

of incidence. An accurate estimate of the risk afjonaccident insurance offers better protectianpfatential
receptors.

The risk of an activity, industrial or not, has twomponents, the ordinary risk - related to themraractivity
progress and great risk - related to the accidames Extraordinary risk assessment is requirealfaifferent
types of economic activities (anthropogenic) totpcbthe population, environment and property.dacadance
with European directives, major accident risk assegts are necessary also for zonal developmediestin
order to correct land use planning. Furthermorentjtative evaluation of major accident risk hasdiae
mandatory for sites that fall under the scop&BJESO |11 Directive.

Thus, this paper presents technique layout scenfoidhe development of major accident hazardsdabald be
produced in those locations where hazardous sutestaare involved, as well as measures to limieffects of
accidents which may occur, however.

2. PROCESS TECHNOLOGY SCENARIOS FOR PREVENTING THE RISK OF MAJOR
ACCIDENTS

When preparing the accident prevention policy, mézdl requirements scenario approach to major aotid
hazards involving dangerous substances are basedtiomates more meaningful and necessary to cortiple
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safety report will be required calculations dewil€his is valid for assessing whether a possitdgnaccident
hazard due to Bomino effect.

Technical performance of major accident hazardeastes are used routinely in tIS&VESO Il Directive, and
for this detailed information should be providedlifferent ways (see Figure 1).

Scenarios serve major hazards proof that industpatators are fulfilled obligations und&EVESO Directive
I1l. Without knowing the possible effects of accidemdentified by the scenario approach, limitingitrection
to prevent and cannot be properly established. Dattne effects of accidents in the safety repodudhenting
the results serve not only from the systematicyaiglof security, but is the necessary expressfom partial
step in the security report, which should resuidentifying the sources of danger to be taken adcount, such
as and the events that can lead to a major acciaeihivhat steps are eliminated. This is to inclingefollowing
types of accident scenarios [2]:

- to conduct accident scenarios to determine thectifieness of measures to prevent accidents;

- to conduct accident scenarios to determine thectfeness of measures to limit the effects;

- to conduct accident scenarios to determine thernmdtion required undeSEVESO Il Directive
external alarm and hazard prevention of major &t and to describe effects that can be usednib their
necessary action.

In order sizing and quantification of major-accitlsoenarios of ongoing cases are designed indepéydad
must be reflected in the following range:

- upper limit of these scenarios represent leakage, dr explosion of a large mass of hazardous
substance@MI) falling within a defined volume;

- lower limit will be adequately offset by the sdled critical massNly), which is that quantity at which
leak, fire or explosion is relevant assessmentheé@ critical point of reference accident (subjeetter / area
nearby).

When developing scenarios of major accidents weiltadken into account:

- objective conditions and site specific and reaipf@esponse to its surroundings;

- possible hazard situations for employees;

- guantities of dangerous substances present itatget disrupted, or one from a faulty installation

- specific properties of substances, the influeraghich may result in jeopardizing a functioningé

- modeling (dispersion models), according to theremir state of science and technology in the field
emission peak, fires and explosions;

- dispersion of substances in air, water or so#éraltaks, fires or explosions, including other fuss
consequences;

- efficiency and ability to carry out countermeastire

- showing the evolution of space (and as appropridm®nological), peak concentrations, dosage
amounts, the maximum overpressure, etc. surfaceeotrations.

To establish hazardous areas will be taken alwaytha basis for development of accident scenariitis w
maximum range and to achieve their assumptionsbeiltonsidered for workflow scenarios that canaerably
be excluded because it wdsyfothetical accidents which still may occur”. Regarding the possible causes will
not approach because they deviate from the purpbseenarios, since they would get through otheuse
measures to prevent cases in the circuit approach.

3. PROCESS APPROACH CONCEPT SCENARIOS ON RISK OF ACCIDENT PREVENTION OF
CAUSES MAJOR INDEPENDENT

To limit risk scenarios on the prevention of magacidents which may occur, however, suggests aepbribat
combines the assessment values of specific acciltag, which points to overcome a major threathi®
existence of specific plants i.e. data with masw4, i.e. quantities hazardous substances reléased event of
malfunction of the plant (see Figure 2) [3].

Terms relevant to the concept are defined as fallg2j
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Fig. 1 The general scheme of measures to prevent andtliemtonsequences of major accidents.
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- accidents must be prevented, according to secan@ysis $A) is based on the operational failures
that could extend in an accident because of sowfcdanger that cannot be excluded in a reasomableer if
changes were not stopped or limited by the accigestention measures so that it no longer posesrajgr
threat;

- accidents that may occur, however, are to exterdofperational failure, causing a major hazard,
despite measures to prevent accidents, but dueetadtivation of a source of danger or reasonaktjuded
concomitant activation of several sources of datngem independent the other, to limit the effexftaccidents
of this kind should be made specific to each fggiknd special measures for protection againsirdaz

- exceptional accidents (which may occur in war situes and events) result from sources of danger,
which are not found in any of the experiences aethods of calculation for the prevention of accideof this
kind will not take specific additional facilities;

- accident assessment values are concentrationssess ddentified in a hazardous substance which,
when exceeded can create a major hazard, the emsesgalues for hazardous substances accidentsrhtid
air will be taken into account in particular: thalwes guiding concentration and dosage for the ganey plan
in case of an accident and driving times, to asgessmpact on soil and water may be of importar@étical
values of soil pollution, water pollution intervéort values and the ratidCp) water polluted "the danger of
major accidents due to fire and explosion effageswill take into account the value evaluation ofidents: the
critical heat flux densities, ie the critical prass maximum pressure wave which propagates, foreffexts
produced by explosion fragments are not known wassessment of the accident;

- critical point of reference is there a facility adgnt to a major hazard that can occur, this is@alty
true for a place that is continuously or tempoyagilarge number of people (housing, hospital, sthtz.).

- largest amount involvedCMI) is the maximum amount of hazardous substance beayn a given
volume of a delineated area (vessel, pipe) thatbeadlosed or closing, a consistent operation effacility, to
determineCMI can be taken into account closures outside o&thige faults of the plant;

- flow rate QR) is the total mass flow out of a dangerous sulestaduring a limited amount of
operational failure, it is dependent on specifiaraleteristics of the product and installation paetars (pressure,
temperature, geometry).

- propagation rateT) is the percentage of total mass flow which spsesxtually do after the passage
of limited volume.
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Fig. 2. Scheme for planning purposes the effectoidents.

To achieve a blend of plant-specific parameters thedspecific surroundings in an accident, it takaly a
concept in calculating the percentage of spreadlosi rate, taking into account conditions on thewgrd
(drainage, natural chemical, chronological andiaf)atnd a dispersion calculation for determinihg impact
derived from the relevant percentage spread it®sndings.
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On the issue of a mixture of substances is apmtgpffior addressing the conduct of accident scenadde
performed on the most dangerous substances, eaaubdhat the substance considered as directories.

Scenarios ongoing application of the concept oépehdent accident cases are identified by detemmimpper
and lower limit corresponding to the boundary, hesreaccidents can occur, as follows [2]:

a) to determine the upper limit, is proposed as a&ah, the largest quantity of hazardous substance

involved in the installation and demarcation walkeé place irthree steps:

step 1: determining the largest quantities of hazardausstance involvedGMI), within a defined
volume, which is or may be closed separately frahewnparts of the facility during an operation tnform;

step 2: calculating the percentage ©MI / QT dispersion, considering the same flow conditions o
the ground,;

- step 3: calculation of dispersion, considering the speaifrcumstances surrounding the propagation
QTcw percentage calculated to determine the place diséénce transmission, the value assessment of the
accident will not be exceeded, as it establishes tearard area which extends over defense agaitstnak
threats. Leakage or explosion, the burning quesifamultiple partie<CMI; quantities of hazardous substances,
CMl,, so the volume defined separately from each otheuld not be classified as an accident may occur,
however. Address the potential interaction betwpkamts may be important but in terms of a dominfectf
Hazard prevention plan, it is relevant tMI leads to the greatest extent of the hazard area.

b) to determine the lower limit, applying the coptef separation of accidents can occur, howevdlr, w
be in the next five steps:

- Sep 1: determination of assessment for the substandgzethaccident;

- Sep 2: definition of critical reference points and denéming the distance to potential emissions from
the installation site;

- Sep 3: determination of the percentage spread, howé@vease of accidents which may occQT(),
the rate of propagation leads precisely a critpmht of reference to the size of the immissiorueand value
assessment of accidents, where the dispersioneofstibstance dangerous in bad conditions of digpersi
Since there are computer programs for direct calmr of post-immission concentrations in a critipaint of
reference for the propagation rate, should be eduout dispersion calculations using varying petages in the
reverse direction of propagation, as input pararaefeetermination of the percentage spre@d may result
and the diagram technique, because for many hazausithstances appropriate charts are availablehvdan
be read for a given value assessment of the adcithenpercentage of spre@dy.

- Sep 4: determine the total flow rateQR«) the percentage of spre&l¢ the post-calculation of
leakage under the base scenario of deploymenedaicbident (type of incident, type of flow, thusigsions);

- Sep 5: Calculation of critical quantityMy) by integrating the flow rate during flowQR«) which
represents the time required to achieve a jussassnt of the accident in a critical point of refese.

If a facility's CMI exceeds a certain specified hazardous substafgetben the plant will be mainly considered
appropriate, however, accidents may occur andpnalVide adequate measures.

If instead,CMI of a particular hazardous substance is less thaMghthen in terms of the impact an accident
can still occur at a critical point of reference, such measures are necessary to limit the imgabeaccident.

In this case, however, another approach is neededpact a leak o€EMI assumption, regardless of its cause, to
see if the effect in the field of distance to thitical point of reference is ruled out a majoreét to the protected
objects under th8eveso Directive. As appropriate, measures are taken to limit ffezes of the accident.

Setting the upper limit of the casualties, howewesy occur in the form dEMI is based on the conclusion that
the appearance of a leak, a fire or an explosiowmdifferent parts of the plant independentlyeaich other
simultaneously and has a low probability of achiegat and therefore not should be taken into accoeird.

In determining the rate of propagation of the floate in each case the physical effects, such gsoeaton
accumulation of leakage, are effective and caregarded as reducing emissions or delay emissides.iAthis
way, passive protection devices, such as tank we[sture or protection, may be deemed to be availab
continuously. The closing assets may be consideregerate as long as they are not part of thallatbn of
defective parts.
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For if CMI < My, then the concept of independent accident scenfoiche conduct of cases in a facility, would
not occur under any circumstances, however, triggean accident that might occur. Unaffected byftwt that

in this case the critical point of reference cantriiggered any major hazard, the operator has ttigation to
mitigate the accident and safety reasons. Thesadi@eneasures to limit the effects of accidents.

4. MEASURES FOR LIMITING THE EFFECTS OF ACCIDENTS THAT COULD STILL BE
PRODUCED

Technical and organizational protection measurdintid the effects of accidents which may occurwewer,
can be effective in different phases of an ong@ogdent scenario. They are so obvious, the obdiiteria
for use as [4, 5]

- tasks;

- compliance;

- efficiency;

- proportionality, progress-oriented scenarios ofiderts that may occur, however, relevant for an
installation. The following criteria are relevanr fa systematic and unified handling of the sedectf measures
to limit the effects of accidents:

- effects of the accident which involved the largpsssible, however, may occur (e.g. leaking
hazardous substances subject toGk#H);

- limit the escape of dangerous substances definkeaneo

- limit evaporation of hazardous substances relegged liquid;

- prevent ignition or ignition feature released hdpas substances, flammable and explosive
prevention, i.e. preventing the spread of hazasdmustances released into the gaseous or liquig fo

- effectiveness of technical and organizational messseparately for the foreseeable protected;

- effort for the measures provided in relation tartleéficiency.

The choice of measures to limit the effects of @exts is preferred passive measures, which in asg must be
recognized that are effective for its intended psg Because accidents can occur, however, thetseffé
accidents are limited, but cannot prevent an aaotjdes measures designed to reduce the effectdiroftar so
that a major threat to be excluded.

A classification of security measures in the catigoof accident prevention, namely to limit théeefs of
accidents is not always possible. This, howeveesdwt limit the application of the proposed sédectriteria
for protective measures to limit the effects ofidents which may occur, however.

5. CONCLUSIONS

Since the organizational risk management activitiederSEVESO Directive business owner has in mind for the
following elements:
- major accident prevention policy (which should ird# the overall objectives and principles of action
with respect to the control of major accident hedzgr
- security management system (which includes orgtoim structure, responsibilities, practices,
techniques, methods, procedures, processes amgrgesdor determining and implementing the major
accident prevention policy);
- that to limit the consequences of accidents on munealth risk, a particularly important role teclogy
must be given scenario for major accident hazardslving dangerous substances and require a rigorou
approach to the preparation of any report of sgcuri
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