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PREMESSA NAZIONALE 

La presente norma si applica alla classificazione dei luoghi pericolosi di opere od applicazioni nuove e tra­
sfonnazioni radicali di quelle esistenti; naturalmente, essa puõ essere utilizzata anche per la classfficazione 
dei luoghi di opere od applicazioni esistenti. 

La presente m3lrma sostituisce la Norma CEI 64-2 per quanto si riferisce alia classificazione dei luoghi con pre­
senza, in qualunque stato fisico, di sostanze, esclusi gli esplosivi e le polveri infiarnmabili, che sotto forma di 
vapori, gas o nebbie, possono determinare con l'aria un'atmosfera pericolosa; in particolare, essa sostituisce il 
Capitolo lil - Luoghi di classe 1 (C1) ed il Capitolo V- Luoghi di classe 3 (C3). 

Le parti della Norma CEI 64-Z oggetto della presente norma restano contemporaneamente in vigore fino al 
31 dicembre 1997; le Appendici della Norma CEI 64-2/A, .in attesa di nuove Guide CEI e della norma 
CENELEC relativa ai requisiti degli impianti elettrici in atrnosfere esplosive per la presenia di gas, se non ven­
gono abrogare, possono essere applicare, sia per la classificazione, sia per la scelta dei tipi di impianti elettrid 
a sicurezza, anche oltre la data de! 31 dicembre 1997. 

Il periodo di contemporanea validità delle norme sopra indicare ha lo scopo di consentire il completamenró 
delle classificazioni dei luoghi in corso di esecuzione ed aí tecnici di adeguarsi alia presente norma. 

La data del 31 dicembre 1997 e seara stabilita dai CENELEC e deve essere considerara ultimativa per l'abroga­
zione di tutte le prescrizioni normative in conflitto con quelle della presente norm.a; detto conllitto riguarda 
principalmente i luoghi di Classe 3 ed i relativi impianti elettrici. 

Si fa presente a quanti si apprestano ad iniziare uni classifi.cazione dei luoghi in conformità alia Norma 
CEI 64-2 dopo la pubblicazíone della presente norma di valutare attentamente i tempi di esecuzione per non 
incorrere nelle conseguenti difficoltà qualora ultimassero illavoro dopo la data dei 3.1 dicembre 1997. 

La presente norma di classificazione dei luoghi pericolosi ha un campo di applicazione nominalmente piU va­
sto di quello proprio della Norma CEI 64-2, in quanto non sono esplidtamente esclusi alcuni luoghi o im­
pianti esclusi dalla Norma CEI 64-2; di questo occorre tener conto non derivandone l'obbligo, per i luoghi 
pericolosi non compresi nel campo di applicazione della Norma CEI 64-2, di usare tipi di impÚmti elettrici a 
sicurezza convenuti nella norma stessa, anche in considerazione dei campo di applicazione prevalente delle 
norme del Comitato Têcnico 31 IEC e CENELEC. 

Per i luoghi pericolosi compresi nel campo di applicazione della Norma CEI 64-2 quarta edizione 
(Fasdcolo n. 1431), la scelta dei tipi di impianti elettrici a sicurezza in relazíone ai tipi di zona O, 1 e 2 della 
presente norma, deve essere operara in conformità alla Tabella IV della Norma CEI 64-2 stessa, tenuto conto 
della Errata Corrige (Fascicolo n. 1973V), secando il seguente criterio: 

• per la zona 01 i tipi di impianti elettrici a sicurezza pfevisti per la zona C~ZO; 
a per la zona 1, i tipi di impianti elettrici a sicurezza previsti per la zona C121; 
• per la zona 2, i tipi di impia.hti elettrici a sicurezza previsti per la zona C1Z2. 
Si fa notare che la classificazione dei luoghi pericolosí viene trattata nella presente norma secondo criteri qi analisi 
dei rischio (e del grado di sicurezza equivalente) già falti propri dalla, Nonna CEI 64-2 (art. 1.1.03.b); quest'ultima, 
nella quarta edizione del 1990, introduceva Ia possibilità di determinare le zone pericolose utilizzando i principi 
dell'artalisi ~el rischio oltre che con i metodi convenzionali già presenti nelle precedenti edizioni 

E;ssa quindi non fomisce estensioni convenzionali delle zone pericolose (come ad esempio indicato nei capi­
toli UI e V della Norma CEI 64-2) ma lascia al tecnico incaricato della classificazione delluogo il compito del­
la loro determinazione in base alie grandezze che le condizionano (ad es. portara di emissione). 

La classificazione dei luoghi, considerando i principi su cui si basa, ê utile anche per la valutazione del ri­
schio nell'ambíto dei Decreto Legislativo 19.09.1994, n° 626. 

Nella presente norma e detto che l'estensione delle zone puõ essere stabilita facendo riferimento a guide e 
raccomandazioni relative a specifiche industrie od applicazioni. ll tecnicô preposto alla classificazione, valu­
tandone l'affidabilità, l'applicabilità ai suo caso ed il rispetto della presente norma., puõ fare riferimento ad 
estensioni desunte da dette guide e raccomandazioni, dalle appendici A, B e C della presente norma, i cui 
contenuti sono solo inforrnativi e quindi senza obbligo di applicazione, od anche dalle Norme CEI 64-2 e 
64-2/A quarta edizione (Fascicoli n. 1431 e n. 1432) tenuto conto della Errata Corrige CFascicolo n. 1973V). 
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FOREWORD 
The text of document 31]/39/FDIS, future edi­
tion 3 of !EC 79-10, prepared by SC 31], C!assifi­
cation of hazardous areas and installation re­
quirements, of !EC TC 31, Electrical appararus 
for explosive atmospheres, was submitted to 
lhe IEC-CENELEC parallel vote and was ap­
proved by CENELEC as EN 60079-1 O on 
1995/11/28. 

The following dates were fixedo 

• lates! date by which lhe EN has to be imple­
mented at national leve! by publication of 
an identical national Standard or by en­
dorsement 
(dop) 1996/09/01 

• latest date by which lhe national Standards 
conflicting wilh lhe EN have to be wilhdrawn 
(dow) 1996/09/01 

Annexes designated "normative" are part of lhe 
body of the Standard. 

Annexes designated "informative" are given for 
information only. 

In this Standard, Annex ZA is normative and 
Annexes A, B and C are inform.ative. 

Annex ZA has been added by CENELEC. 

ENDORSEMENT NOTICE 
The text of lhe International Standard 
!EC 79-10 0995), togelher wit h its Corrigen­
dum May 1996, was approved by CENELEC as a 
European Standard wilhout any modification. 

~~ ,y' - '· "" .._, :...t ,. c- ··~-, 

PREFAZIONE AJ::::--;;<"~~ 
11 testo de! documento 31]/39/FD!S, futura te&g_: '1.J.6 'i ~:'I 
edizione del!a Pubblicazione !EC 79-10, prepar.\,to;. ;; ~i_ fi 
da! Sottocomitato SC 31], Classifi.cation of haz~<·" Ái'J ":,;:-;)' 
dous areas and installation requirements) del co:.\~.:~"~1.~ "'.~"''/;"; 
mitato Tecnico della !EC TC 31, E!ectrical appara- . ~~-/· 
rus for explosive atmospheres, e stato sottoposto 
ai voto parallelo !EC ENELEC ed approvato da! 
CENELEC come Norma Europea EN 60079-10 i! 
28 novembre 1995. 

Sono state fissate le seguenti date: 

• data ultima entro la quale la EN deve essere 
applicata a livel!o nazionale mediante pubbli­
cazione di una Norma nazionale identica o 
mediarite adozione 
(dop) 01/09/1996 

• 'data ultima entro la quale !e Norme nazionali 
contrastanti con la EN devono essere ritirate 
(dow) 01/09/1996(1) 

Gli Allegati designati "normativo" fanno parte del­
la presente Norma. 

Le Appendid designare "informativa" sono fornlte 
solo a titolo di informazione. 

Nella presente Norma, l'Allegato ZA e normativo 
e !e Appendici A, B e C sono informative. 

L'Allegato LéA e stato aggiunto da! CENELEC. 

AVVISO DI ADOZIONE 
li testo della Pubblicazione !EC 79-10 (1995), con 
i! suo Corrigendum maggio 1996, e Stato approva­
to da! CENELEC come Norma Europea senza al­
cuna modifi.ca. · 

(1) t stata concessa all'ltalia upa proroga fino al31 dicembre 1997. 
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INTRODUCTION 

In areas where dangerous· quantities and con­
centrations of flammable gas or vapour may 
arise, proteCtive measures are to be applied in 
order to reduce lhe risk of explosions. 

The objective of this Standard is to set out lhe 
essential criteria against which lhe risk of igni­
tion can be assessed, and to give guidance on 
lhe design and control parameters which can be 
used in order to reduce this risk. 
in lhe case of electrical apparatus, this Standard is 
used as a basis for lhe proper selection and insral­
lation o[ apparatus for use in a hazardous area. 
Reference should be made to lhe appropriate 
Standard(s) for details . 

Per quanto attiene alie costruzioni (apparecchi) 
elettriche da impiegarsi in tali luoghi, essa e utiliz­
zata p~r la loro correlt.a scelta ed installazione, rin­
viando alle relative norme per i requisiti specifid. 



GENERAL GENERALITÀ 

: Scope 
1 

-=-0-"'gge.:e:.:ctt:.::.o...::e...::s-=-co"'p:..:o---,--_____ -'-_ __:::_~~.,_, 
ThJs Standard is concemed with the classifica- La presente Noril}a tratta la classificazione dei 
tion of hazardous areas where flarnrnable gas or luoghi pericolosi ave possono manifestarsi dei ri­
vapour risks may arise, in arder to permit the schi associati alia presenza di gas o vapori infiam­
proper selection and insta!lation of apparatus rnabil~. alio scopo di perrnettere la corretta scelta 
for use in such hazardous areas (see notes 1 ed insta!lazione delle costruzioni (apparecchi) da 
and 4). impiegarsi in tallluoghi (note 1 e 4). 

:"It'is ·mtended tobe· applied.whé~e- iiiere may be · Essa si applica ai luoghi in cui vi puó essere il ri­
a -risk' of· ignition due to the · presence of fiam- schio di accensione dovuto alia presenza di gas o 

''rilable gas or vapour, mixed with air under nor- vapori infiarnrnabili in miscela con aria in condi­
ma!··atrnospheric conditions (see note 2), but it · zioni atrnosferiche normali (nota 2), ma non si ap-

]does not ê-pply to: plica a: 

a) mines susceptible to firedamp; a) miniere con possibile presenza di grisou; 
b) the processing and manufacture of explosives; b) luoghi di trattamento e produzione di esplosiv~ 
c) areas where a risk rnay arise due to the c) luoghi dove un rischio di esplosione puó ma-

presence of ignitable dusts or fibres; nifesrarsi per la presenza di polveri o fibre in­

d) ca~trophic failures ~which are beyond the 
'c()ncept o f abncirrnaliiy' 'dealt · with · in· this 
'standard'(see note 3); · 

e) rooms used for medica! purposes; 
f) areas where the presence of flarnrnable mist 

may give rise to an unpredictable risk and 
which require special consideration (see 
note 5). 

ThJs Standard does not take into account the ef­
fects of consequential damage. 

Definitions and explanations of terrns are given 
together with the main principies and proce­
dures relating to hazardous area classification. 

For detailed recommendations regarding the ex­
tent of the hazardous areas in specific industries 
or applications, reference may be made to the 
codes relating to those industries or applications. 

Notes!Note: 1 For the purpose of tbis Standard, an area is a 
three-dimensíonal region or space. 

fiarnrnabili; 
d) guasti catastrofici non compresi nel concetto 

di anormalità - trattato in questa norma 
(nota 3); 

e) locali adibiti ad uso medico; 
f) luoghi dove la presenza di nebbie infiamma­

bili puó dare origine ad un rischio imprevedi­
bile e che richiede considerazioni particolari 
(nota 5). 

La presente Norma non considera gli effetti dei gua­
sti consequenziali (indotti da un guasto primaria). 

Essa contiene le definizioni e le spiegazioni dei 
termini, nOnché i prindpi e le procedure fonda­
mentali relativi alla classificazione dei luoghi. 

Per specifiche industrie ed applicazioni,. l'esten­
sione dei luoghi pericolosi puà essere definira fa­
cendo riferimento a guide e raccomandazioni re­
lative a dette industrie o applicazioni. 

Ai .fini di delta presente Norma, un luogo e una 
parte tridimensionale dello spazio. 

2. Atmospheric conditions include variations above 2 
and below reference leveis of 101,3 kPa 
(1013 mbar) and 2!1'C (293 K), provided tbat 

Le condizioni atmosfericbe includono vartaZioni 
sopra e sotto i valori di riferimento di 101,3 kPa 
(1013 mbar) e 20°C (293 K), purcbé le varlazioni 
abbiano un effetto trascurabile sulle proprietà 
esplosive delle sostanze infiammabili. 

the vartations bave a negli'gible effect on the e:x­
plosion properties o f tbe flammable materiais. 

3 . Catastr.oP.hic jatlur~ in. tbis co.ntext is. applied, for 3 
" example, to tbe rupture of a process.vessel orpipe­

lirze, and sucb events that are not predicta~ze: 
4 In any process plant, irrespective of size, there 4 

may be numerous sources of ignition apart from 
tbose associated witb electrtcal apparatus. Appro­
priate precautions will be necessary to. ensure 
safety in this context. Ibis Standard may be used 
wtth judgement for other ignition sources. 

5 Mists may fonn or be presen.t at the same time as 5 
jlammable vapours. This may affect the way 
jlammable material disperses and the extent of 
any hazardou.s areas. Tbe strict appliccdion of 
area classificatton for gases and vapours may not 
be appropriate because tbe jlammabtlity charac­
teristics of mists are not always predictable. 
Whilst it can be difficult to decide upon the type 

unn•n• T~t'IUI,..A 

Il termine "guasti cataslro.fici" si applica ad esem­
pio, alta rottura di un recipiente a pressione o di 
una tubazione ed agli eventi non prevedibili. 
In ogni impianto di processo, indipendetztemente 
dal/a sua dimensione, ci possono essere numerose 
sorgenti di accensione (innesco) oltre a quelle reta­
tive all'impianto elettrico. In tale caso si rendono 
necessarie altre idonee precauzioni per garantire la 
sicurezza. La presente Norma potrà essere ut-z:lizza­
ta con cautela per altre sorgenti di accensione. 
Nebbz"e possono formarsi o essere presenti contem­
poraneamente a vapori in.fiammabili. Ciõ puõ in­
fluíre sul modo di dispersion'e del/e sostanze infiam­
mabili e sull'estensione dei luoghi peri.colosi. La 
rigorosa applicazione delta classi.ftcoztone dei luo­
ghi pertcolosi per gas e vapori puõ non essere adatta 
poicbé le caratteristiche di infiammabilità delle 
nebbie non sono sempre prevedibili. Sebbene sia 
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1.2 

2.1 

and extent o f zones1 the crlteria applicable togas­
es and vapours will, in most cases, give a safe re­
sult. However, special consideratton should al­
ways be given to the danger oj ignition of 
jlammable mists. 

Normative re!erences 
The following normative documents contain 
provisions which, tbrough reference in this text, 
constitute proyisions of this Standard. At the 
time of publication, the editions indicated were 
valid. Ali normative documents are subject to 
revision1 and parties to agreements based on 
this Standard are encouraged to investigare the 
possibility of applying the most recent editions 
of the normative documents indicated belowfll. 
Members of !EC and ISO maintain registers of 
currently valid international Standards. 

DEFINITIONS ANO TERMS 

For the purpose of this Standard, the following 
definitions and terms apply. 

Explosíve gas atmosphere 
A mixture with air, under atmospheric concli­
tions, of a flammable material in the form of gas 
or vapour in which, after ignition, combustion 
spreads -tbroughout the unconsumed mixture. 
[IEV 426-02-03, modifted] 

Note/Nota Although a mixture wbz·cb bas a concentratiÓn above 
the upper explosive limit (UEL) is not an explosive gas 
atmospbere, it can readily become so and, in certain 
cases for area classi.fication purposes, it is advisable to 
consider it as an. explosive gas atmosphere. 

2.2 Hazardous area 

2.3 

2.4 

An area in which an explosive gas atmosphere 
is present, or may be expected to be present, in 
quantities such as to require special precautions 
for the construction, installation and use of ap­
paratus. [IEV 426-03-01, modified] 

Non-hazardous area 

An area in which an explosive gas atmosphere 
is not expected to be present in quantities such 
as to require spedal precautions for the con­
struction, installation and use of apparatus. 
[IEV 426-03-02, modified] 

Zunes 
Hazardous areas are classifi.ed into zones based 
upon the frequency of the occurrence and du­
ration of an explosive gas atmosphere, as fol­
lows. 

(1) Editor's Note: For lhe list of Publications, see Annex ZA. 

difficile decidere sul tipo ed estensione delle zone, ~ ""~ 
criteri applicabili ai gas e vapori danno, nella ma ~ir~~ 
gior parte dei casi, risultati sicuri. Tuttavia, ê ~Y _ ·-...,:11; ·. 
portuno tenere sempre in particolare consider, it - ~.,0 \:f. 
ne il pericolo di accensione di nebbie inflam .. i. j A '=f-7~ :. 

. .~ ~ 

Ríferimentí normativí · . ~"~. ~ [t·. 
~;;~~"/ 

Le Norme sotto elencate contengono disposizio~ 
che, tramite ri.ferimento nel presente testo, costi-
tuiscono disposizioni per la presente Norma. Al 
momento del!a pubblicazione della presente Nor-
ma, le edizioni indicate erano in vigore. Tutte le 
Norme sono soggette a revisione, e gli utilizzatori 
della presente Norma sono invitati ad applicare le 
e~izio.ni piü recenti delle Norme sotto elencateCl). 
Presso i membri della !EC e dell'ISO sono dispo-
nibili gli elenchi aggiornati delle Norme in vigore. 

DEFINIZIONI E TERMINI 

Ai fini della presente Norma, si applicano le se­
guenti definizioni e termini. 

Atmosfera esplosíva per la presenza dí gas 

miscela in aria di una sostanza infiammabile sotto 
forma· di gas o vapore, in condizioni atmo;;feriche 
normali1 in cui, dopo l'accensione, la combustio­
ne si propaga alia rniscela incombusta. 
[IEV 426-02-03, modificato] 

Una miscela avente una concentrazione maggiore dei 
limite supertore dí esplodibilittjl (UEL), non e U'f! 'atmo­
sfera esplosiva, ma puõ facilmente diventare tale; per­
ta"nto, in certi casi, ai .fini del/a classificazione, ê consi­
gliabile constderarla atmosfera esplosiva. 

~.!!~!l.~~ricoloso 
Luogo in cui e o puô essere presente un'atmosfera 
esplosiva per la presenza di gas, in quantità tale da 
richiedere provvedimenti particolari per la realizza­
zione, l'installazione e l'impiego delle costruzioni 
(apparecchi). [IEV 426-03-01, modificato] 

Luogo non pericoloso 

Luogo in cui non sí prevede la presenza di un'atmo­
sfera esplosiva per la presenza di gas, in quantità rale 
da richiedere prowedimenti particolari per·la realiz­
zazione, l'i.nstil.lazione e l'impiego delle cosuuzioni 
(apparecchi). [IEV 426-03-02, modificato] 

Zone 
In relazione alia frequenza di formazione ed alia 
permanenza di un'atmosfera esplosiva per h pre­
senza di gas, i luoghi pericolosi sono classificati 
nelle seguenti zone. 

(1) tl.d.R. Per !'elenco de\le Pubblicazioni, si rtmanda aii'Allegato ZA. 



2.4.1 Zone O 
An area in which an explosive gas atmosphere 
is present continuously or foF long periods. 
[IEV 426-03-03, modified] 

2.4.2 Zone 1 

2.4.3 

An area in which an explosive gas atmosphere 
is likely to occur in normal operation. 
[IEV 426-03-04] 

Zone 2 
An area in which an explosive gas atmosphere 
is not likely to occur in normal operation and, if 
it does occur, is likely to do so only infrequent­
ly and will exist for a short period only. 
[IEV 426-03-05, modified] 

Note/Nota Indications of tbe Jrequency of the occurrence and 
duration may be taken from codes relating to specijic 
industries or applications. 

2.5 Source of release 

A point or location from which a flammable gas, 
vapour, or liquid may be released into the atmos­
phere such that an explosive gas atmosphere 
could be formed. [IEV 426-03-06, modified] 

2.6 Grades of release 

There are three basic grades of release, as listed 
below in arder of decreasing likelihood of the 
explosive gas atmosphere being present: 

a) continuous grade; 
b) · primary grade; 
c) secondary grade. 
A soúrce of release may give rise to any one of 
these grades of release, ot to a combination of 
more than one. 

2.6.1 Con!inuous grade of release 
A release which is continuous or is expected to 
occur for long periods. 

2.6.2 Primary grade oi release 
A telease which can be expected to occur peri­
odi,cally or occasionally during normal operation. 

Zona O 
Luogo dove e presente continuamente o per 
ghi periodi un'atmosfera esplosiva per la nf.~i}-'=~ 
za di gas. [IEV 426-03-03, modificato. 

Zona 1 
Luogo dove e possibile sia presente 
funzionamento nonna!e un'atmosfera 
per la presenza di gas. [IEV 426-03-04] 

Zona2 
Luogo dove non ê possibile sia presente un'atmü:" 
sfera esplosiva per la presenza di gas durante i! 
funzionamento normale o, se dô avv~ene, ê pos­
sibile· sia presente solo poco frequentemente e 
per breve periodo. [IEV 426-03-05, modificato] 

Indicazioni sulla frequenza e sulla durata di presenza 
di un 'atmoifera esplostva possono essere ricavate da 
guide e raccomandazioni relativa ad industrie ed appli­
cazioni specifiche. 

Sorgente di_ emissione 
· Un punto o parte da cui puõ essere emesso 
nell'atmosfera un gas, un vapore o_ un liquido in­
fiammabili eon modalità rale da originare un'at­
mosfera esplosíva. [IEV 426-03-06, modificato]OJ. 

Gradi di emissione 

sono stabiliti tre gradi fondamentali di emissione, 
qui di seguito elencati in ordine decrescente di 
probabilità di presenza di atmosfera esplosiva per 
la presenza di gas 
a) grado continuo; 
b) primo grado; 
c) secando grado. 
Una sorgente di emissione puõ dar luogo ad uno 
di questi tre gradi di emissione· o ad una !oro 
combinazioneC2). 

Emissione di grado continuo 
Emissione continua o che puõ avvenire per lun­
ghi periodi. 

Emissione di primo grado 
Ernissione che puõ avvenire periodicamente od oc­
casionalmente durante il funzionamento normale. 

(1) Nota: (Non contenuta nelle pubblicazioni !EC e CENELEC) -11 
termine "sorgente di emissione" modifica i/ termine "centro di 
perico/o" del/a IEV 426-03-06. 

(2) Nota: (Non contenuta nelle pubblicazioni IEC e CENELEC) -
L 'ordine decrescente di probabilità di presenza di atmosfera 
esp/osiva abbinato ai gradi di emissióne é indica/o senza tener 
conto del/a modulazione del/a presenza di atmosfera espfosiva 
dovutE, a volte, alfa ventilazione. Essa puà essere inteso anche 
come ordine decrescente di probabi/ità di emissione con moda­
lilii ta/e da originare un'atmosfera esp/osiva. 

2 



-~ 1.6.3 Secondary grade of release 
A release which is not expected to occur in no r­
mal operation and if it does occur, ·!s likely to 
do so only infrequently and for short periods. 

1.1 Release rate =---
The quantity of flammable gas or vapour ernit-
ted per unit time from the source of release. 

~---------!!!:J.Em~p eralion -------------------·---··-·----·-···-­
The situation w~'?J. the equipment is operating 
within its design parameters. 

Notes/Note: 1 Minar releases of jlammable material may be 
part of normal operation. For example, releases 
from seals which rely on wetting by the jh#d 
wbicb is being pumped are considered to be mi­
nar releases. 

Emissione di secando grado 
Emissione che non ê prevista durante il funzion 
menta normale e che se avviene e possibile 1' 
poco frequentemente e per brevi periodi. iii" '-;'i'\ 

1, .· 3@H~ k~,-·' Portata di emissione " ,'"! 
_,.~,i~· Quantità di gas o vapore infiammabile eme....,_Sâai,., ";{/'f!' 

nell'unità di tempo d.alla sorgente di emissione. ~ ~· 

Funzionamento normale 

Situazione in cui l'impianto funziona entro le 
grandezze caratteristiche di progetto. 

Piccole emissioni di sostanze infi.ammabili possono 
esse.re comprese nelfunzionamento norrnale. Per 
esempio, si considerano picco/e emissioni /e perdite 
da tenute che per costruzione sono umidi.ficate da/ 
fluido di processo. 

2 Failures (such as the breakdown of pump seals, 2. 
jlange gaskets o r spillages · caused by accidents) 
wbich involve Urgent repair or shut-down are not 
considered to be part oj normal operation. 

Guasti quali rottura di tenute di pompe, di guarni­
zioni, di jlange, o spandimenti accidentali che ri­
chiedono riparaztoni urgenti o fennate, non sono 
considerate f ar parte de/ funzionamento norma te. 

!.9 Ventilation 

Movement of air and its replacement with fresh 
air due to the effects of wind, temperature gra­
dients, or artificial means (for example fans or 
extractors). 

uo Explosive limits 
------··------·--···--·----------------····-'"--·-· 

1.10.1 

1.10.2 

Lower explosive li mil (LEL) 
The concentration of flammable gas or vapour 
in air, below which the gas atmosphere is not 
explosive. [IEV 426-02-09, modified] 

Upper explosive limit (UEL) 
The concentration of flarrunable gas or vapour 
in air, above which the gas atmosphere is not 
explosive. [IEV 426-02-10, modified] 

Note/Nota For the purpose of this Standard, the tenns "explosive" 
and "jlammable" should be considered synonymous. 

2.11 

!.12 

2.13 

Relative density of a gas ora vapour 

The density of a gas or a vapour relative to the 
density of air at the same pressure and at the 
same temperature Cair is equal to 1,0). 

Flammable material 

A material which is flammable of itself, or is capa­
ble of produdng a flammable gas, vapour or rnist: 

Frammable liquid 

A Jiquid capable of producing a flammable va­
pour under any foreseeable operating conditions. 

" 

Vllntilazione 
Movimento dell'aria e suo rlcambio con aria fre­
sca causati dall'effetto del vento, da gradienti di 
temperatura, o da mezzi artiftciali (esempio: ve~ti­
latori o estrattori). 

~!~.iti di esplodibilità 

Limite inferiore di esplodibilità (LEL) 
Concentrazione in aria di gas o vapore infiamma­
bile, al di sotto della quale !'atmosfera non e 
esplosiva. [IEV 426-02-09, modificato] 

Limite superiore di esplodibilità (UEL) 
Concentrazione in aria di gas o vapore infiamma­
bile, a! di sopra della quale !'atmosfera non e 
esplosiva. [IEV 426-02-10, modificato] 

Ai .fini del/a presente Norma, i termini "esplosivo" e "in­
fiammabile" sono considerati sinonimi. 

Densità relativa di un gas o vapore 

Densità di un gas o vapore relativa a quella dell'aria 
alia stessa pressione ed alia stessa temperatura Oa 
densità relativa dell'aria e posta uguale a 1,0). 

Sostanza infiammabile 

Sostanza di per sé infiammabile, o in grado di pro­
durre un gas, un vapore o una nebbia infiammabili. 

liquido iníiammabile 

Liquido in grado di produrre vapore infiarnrnabile 
in una qualsiasi condizione operativa prevedibíle. 

NORMA TECNICA 



2.15 

2.16 

2.17 

Gas or vapour which, when mixed with air in 
certain proportions, will form an explosive gas 
atmosphere. 

Flammable mist 

Droplets of flammable liquid, dispersed in air so 
as to form an explosive atmosphere. 

Flashpoint 
The lowest liquid temperature at which, under 
certain standardized conditions, a liquid gives 
off vapours in a quantity such as to be capable 
of forming an ignitable vapour/air mixture. 
[IEV 426-02-14] 

Boiling point 

The temperature of a liquid boiling at an ambi-
-, ent pressure of 101,3 kPa (1013 mbar). 

Note/~ota For liquid mixtures, the initial boilingpoint should be 
used. Initial boiling point is used for liquid mixtures 
to indicate the lowest value o f the boiling point for the 
range of liquids present, as determined in a standard 
laboratory distillation witboutfractionalion. 

2.18 Vapour pressure 

2.19 

Note/Nota 

3 

3.1 

The pressure exerted when a solid or liquid is 
in equilibrium with its own vapour. It is a func­
tion of the substance and of the temperature. 

lgnilion lemperature of an explosive gas 
atmosphere 

The lowest temperature of a heated surface at 
which, under specified conditions, the ignition 
of a flammable substance in the form of a gas 
or vapour mixture with air will occur. 

!EC 79-4 and !EC 79-4A standardize a metbod for tbe 
detennination of this temperature. [IEV 426-02-01, 
modified} 

SAFETY AND AREA CLASSIFICATIDN 

Safe!y principies 

Installations in which flammable materiais are 
handled or stored should be designed, operated 
and maintained so that any releases of flamma­
ble material, and consequently the extent of 
hazardous areas, are kept to a minimum, 
whether in normal operation or othernrise, with 
regard to frequency, duration and quantity. 

In the case of maintenance activities other than 
those of normal operation, the extent of· the 
zone may be affected but it is expected that 

Nebbia in!iammabile ---------------·-.. -·------------·----------
Goccioline di liquido infiammabile disperse in 
aria in modo da formare un'atmosfera esplosiva. 

Temperatura d'infiammabili!à 
La piu bassa temperatura di un liquido alia quaie, 
in condizioni specifiche normalizzate, esse emette 
vapori in quaptità sufficiente a formare con l'aria 
una miscela infiammabile. [IEV 426-02-14] 

Temperatura di ebollizione 

Temperatura alia quaie un liquido bolle alla pres­
sione ambiente di 101,3 kPa (1 013 mbar). 

Per te miscele di liquidi, si fa riferimento alta tempera­
tura di ebollizione iniziale. Tale temperatura ê usata 
per indicare il piU basso valore de/la temperatura di 
ebollizione per la gamma di liquidipresenti nella misce­
la e si determina con una dislillazione nonnale di labo­
·ratorio senza fr'!zionqmento. 

Tensione di vapore (pressione di vapore) 
Pressione esercitata quando un solido o un liqui­
do e in equilibrio con i suoi stessi vapori. La ten­
sione di vapore vari"!-- in funzione della temperatu­
ra e del tipo di sostanza. 

Temperatura di accensione di un'atmosfera 
esplosiva per la presenza di gas 

Minima temperatura di una superficie riscaldata 
alia quale, in condizioni specifi.cate, avviene l'ac­
censione di una sostanza infiammabile allo stato 
di gas o vapore in miscela con aria. 

Nelle pubb(icazioni !EC 79-4 e !EC 79-4A e precisato un 
metodo per la determinazione di detta temperatura. 
[IEV 426-02-01, modificato} 

SICUREZZA E CLASSIFICAZIDNE DEI LUOGHI 

Principi di sicurezza 

Gli impianti dove vengono lavorate o depositare 
sostanze infiammabili devono essere progettati, 
esercitt e mantenuti in modo da ridurre al minimo 
le loro emissioni e le conseguenti estensioni dei 
luoghi pericolosi, sia nel funzionamento normale1 

sia in quello anormale, con riferimento alia fre­
quenza, durata e quantità delle emissioni. 

Gli interventi di manutenzione non ordinaria (diver­
si da quelli eseguiti in esercizio ordinario) possono 
produrre variazioni .11elle estensioni dei luoghi peri-

es, 
v 
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this would be dealt with by a permit-to-work 
sysrem. 

In emergency situations, reliance should be 
placed on the isolation of unsuitable electrical 
equipment, shut-down of the process, isolation 
of process vess.els, containment of spillages 
and, if possible, the provision of additiona! 
emergency ventilation. 

In a situation in which there may be an explo­
sive gas atrnosphere, the following steps should 
be taken, 

a) eliminare the likelihood of an explosive gas 
atmosphere occurring around the source of 
ignition, or 

b) eliminare the source of ignition. 
Where this is not possible, protective measures, 
process equipment, systems and procedures 
should be selected and prepared so the likeli­
hood of the coincidence of a) and b) is so small 
as to be acceptable. Such measures may be 
used singly if they are recognized as being 
highly reliable,. or in combination to achieve an 
equivalent leve! of safety. 

Area classifi~ati~n o~jectives 

Area classification is a method of ana!ysing and 
classifying the environment where explosive gas 
atmospheres may oecur so ·as to faCilitare the 
proper selection and installation of apparatus to 
be used safely in that environment, taking into 
account gas groups and temperature classes. 

. In most practical situations where flammable ma­
teriais are used, it is difficult to ensure that an ex­
plosive gas armosphere will never occur. It may 
also be difficult to ensure that apparatus will nev­
er give rise to a source of ignition. Therefore, in 
sítuations where an explosive gas atmosphere has 
a high llkelihood of occurring, reliance is placed 
on using apparatus which has a low llkelihood of 
creating a source of ignition. Conversely, where 
the llkelihood of an explosive gas atmosphere oc­
curring is reduced, apparatus constructed to a less 
rigorous standard may be used. 

It is rarely possible by a sirnple examination of 
a plant or plant design to decide which parts of 
the plant can be equated to the three zona! def­
initions (zones O, 1 and 2).'A more deta!led ap­
proach is therefore necessary and this involves 
the analysis .of the basic possibility of an explo­
sive gas atmosphere occurring. 

The fust step is to assess the likelihood of this, 
in accordance with the definitions of zone O, 
zone 1 and zone 2. Once the likely frequency 
and duration of release (and hence the grade of 
release), the release rate, c0ncentration, veloci­
ty, ventilation and other factors which affect the 

colosi, ma e previsto che tali interventi vengano 
tati con una procedura di permesso di lavoro. ,.. 

In sltuazioni di emergenza deve essere prevista V 
possibilità di interrompere l'alimenrazione dell'im ~~..,~~t-M"""'I'.,,._,, 

pianto elettrico non idoneo, arresrare l'irnpiaruo di 
processo, intercettare !e apparecchiature di processo, 
contenere le fuoriusdte e, se possibile, azionare un 
sistema di ventilazione addiziona!e di emergenza. 

Nei casi in cui vi e possibilità di un'atrnosfera 
esplosiva devono essere effetruati i seguenti inter-
venti: 

a) escludere la possibilità che !'atmosfera esplo­
siva si trovi in prossimità di una sorgente d'in­
nesco, oppure 

b) e!imiriare la sorgente d'innesco. 
Quando cià non sia possibile, devono essere scel­
te ed adottate misure protettive, apparecchiature 
di processo, sistemi e procedure tali che la proba­
bilità di contemporanea presenza di atmosfera 
esplosiva e sorgente d'innesco sia cosi: piccola da 
poter essere accenabile. Tali rn.isure possono es­
sere usate singolarmente, se sono altamente affid­
abili, o in combinazion~, al fine di raggiungere un 
livello di sicurezza equivalente. 

!Jbiettivi della classif!~!ione dei luoghi 

La classificazione dei ·luoghi e un metodo per 
analizzare e classificare !'ambiente dove· si posso­
no formare del!e atmosfere esplosive, a! fine di fa­
cilitare la corretta scelta ed installazione delle co­
struzioni (apparecchi) da irnpiegarsi con sicurezza 
in tali luoghi, renendo ·conto dei gruppi e del!e 
classi di temperatura dei gas . 

Ne~a magglor parte delle situazioni pratiche in cui si 
usano sostanze infiammabili, e difficile garantire che 
non vi possa mal essere la presenza di atmosfera 
esplosiva. E anche difficile garantire che una costru­
zione non sia rnai una SOJBente di accensione. Perdà, 
in situazioni in cui vi sia un'alta probabilità di presen­
za di atmosfera esplosiva d si affi.da all'uso di costru­
zioni che hanno una bassa probabilità di essere sor­
genti di accensione. Per contro, dove la probabilità 
che sia presente un'atmosfera esplosiva e ridotta, si 
possono irnpiegare costruzioni realizzate secondo cti­
teri meno severi. 

Dal semplice esame di un'opera od applicazione 
ovvero del suo progetto, e molto dif:ficile indivi­
duare quali parti possan·o essere assimilare alie tre 
definizioni di zona· (zona O, 1 e 2). E percià ne­
cessario uno studio piii denagliato comprendente 
un'analisi della possibilità che si formi atmosfera 
esplosiva. 

lnnanzi tutto, occorre valutare la probabilità che 
ciõ avvenga, in accordo con le definizioni di 
zona O, zona 1, zona 2. Dopo aver determinato: la 
possibile frequenza e durara dell'ernissione (e 
quindi i! grado delle ernissioni), la portara, la con­
centrazione, la velocità cil emissione, la ventilazio-
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type anel/ o r extent o f the zone have been deter­
mined, there is then a firm basis on which to 
determine the likely presence of an explosive 
gas atmosphere in the surrounding areas. This 
approach therefore requires detailed considera­
tion to be given to each item of process equip­
ment which contains a flarnmable material, and 
which could therefore be a source of release. 

In particular, zone O or zone 1 areas should be 
minimized in number' and extent by design or 
suitable operating procedures. In other words, 
plants and installations should be mainly zone 2 
or non-hazardous. Where release of flammable 
material is unavoidable, process equipment 
items should be limited to those which give sec­
ondary grade releases or, failing this (that is 
where primary or continuous grade releases are 
unavoidable), the releases should be of very 
limited quantiry and rate. In carrying out area 
classification, these principles should receive 
prime consideration. Where necessary, the de­
sign, operation and location of process equip­
ment should ensure that, even when it is oper­
ating abnormally, the amount of flammable 
material released into the atmosphere is mini­
mized, so as to reduce the extent of the hazard­
ous area. 

Once a plant has been classified and all neces­
sary records made, it is important that no modi­
fication to equipment or operating procedures 
is made without discussion with those responsi­
ble for the area classification. Unauthorized ac- . 
tion may invalidare the area classification. It is 
necessary to ensure that all equipment affecting 
the area classification which has been subjected 
to maintenance is carefully checked during and 
after re-assembly to ensure that the integrity of 
the original design, as it affects safety, has been 
maintaíned before it is returned to service. 

AREA CLASSIFICATION PROCEDURE 

General 

Tbe area classification should be carried out by 
those who have knowledge of the properties of 
flammable materiais, the process and the equip­
ment, in consultation, as appropriate, with safe­
ty, electrical and other engineering personnel. 

Tbe following subclauses give guidance on the 
procedure for classifying areas in which there 
may be an explosive atmosphere and on the 
extent of zones O, 1 and 2. An example of a 
schematic approach to the classification of haz­
ardous areas is given in figure C.l. 

~O JUD10 . 

. ~~~ 
ne e gli altri fattori che influenzano il tipo ~'{ ~ti t 'j 
l'estensione delle zone, si dispone di una s ~ )fl '::­
base per stabilire la possibile presenza di u \~ @ ; · : ; 
mosfera esplosiva. Questo approccio richi ~~~" 
pertanto considerazioni dettagliate per das ~·•L MP-"' · 
componente di processo conteneilte sostanze in-
fi.ammabili e che potrebbe perdà essere una sor-
gente di emissione. 

in particolare, in sede di progetto o oon idonee pro­
cedure operative, dovrebbero essere ridotte al mini­
mo numero ed estensione delle zone O e zona 1. In 
altte parole, gli irnpianti e !e installazioni dovrebbero 
essere prindpalmente zone 2 o luoghi non pericolosi. 
Quando l'emissione di sosranza infiammabile e inevi­
tabile, i compônenti di processo dovrebbero essere li­
nútati a quelli con emissioni di secondo grado. Quan­
do invece sia inevitabile la presenza di emissioni di 
grado continuo o primo grado, le stesse dovrebbero 
essere molto limitare in numero e porrata. Nell'ese­
guire la classificazione, questi principi devono essere 
considerati prioritari. Quando necessatio, il progetto, 
le modalità di funzionamento e la dislocazione dei 
componenti dell'irnpianto di processo dovrebbero 
garantire che, in condizioni di funzionamento anor-
male, la quantità di sostanza infiammabile emessa 
nell'atmosfera, sia la minore possibile in modo da ri-
durre l'estensione delluogo peticoloso. 
Quando un'opera od applicazione e stata classi(i.cata 
e tutti i dati di riferimento sono stati registrati, e im­
portante che nessuna modifica all'opera od applica­
zione stessa ed alie procedure opeiative avvenga sen­
za l'accordo con i responsabili della classificazione. 
Azioni non concordare possono invalidare la classifi­
cazione dei luoghí pericolosi. E necessario che rutti i 
componenti dell'irnpianto di processo che hanno in­
fluenzato la classificazione e che sono stati oggetto di 
manutenzione1 siano attentamente controllati durante 
e dopo il loro riassemblaggio e prima della loro ri-
messa in servizio, per garantire che la loro integdtà, 
per quanto attiene· alia sicurezza, sia stata mantenuta 
conforme al progetto originale. 

PROCEDIMENTO DI CLASSIFiCAZ!ONE DEI LUOGHI 

Generali!à 
La classificazione dei luoghi pericolosi dovrebbe 
essere eseguita da persone a conoscenza delle 
propri.età delle sostanze infiammabili, del proces­

. so e delle relative apparecchiature, consultando, 
per quanto di competenza, i tecnici della sicurez­
za, dell'impianto elettrico ed altri specialisti. 

I paragrafi che seguono fomiscono una guida per il 
procedimento di classificazione dei luoghi con possi­
bile presenza di atmosfera esplosiva e di determina­
zione dell'estensione delle zone O, 1 e 2. Un esempio 
di approccio schematico alla classificazione dei luo­
ghi perioolosi e dato nell'Appendice C fig. C.1. 
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The basic elements for estabÜshing the hazard­
ous zone types are the identification of the 
source of release and the determination of the 
grade of release. 

Since an explosive gas atmosphere can exist only 
if a flammable gas or vapour is present with air, it 
is necessary to decide if any of these flammable 
materials can exist in the area concemed. Gener­
ally speaking, such gases and vapours (and flam­
rnable liquids and solids which rnay give rise to 
them) are contained within process equipment 
which rnay or rnay not be totaliy enclosed. It is 
necessary to identify where a flammable atmos­
phere can exist inside a process plant, or where a 
release of flamrnable rnaterials can create a flam­
nnble atmosphere outside a process plant. 

Each item of process equipment (for example 
tank, pump, pipeline, vessel, etc.) should be 
considered as a potential source of release of 
flammable material. If the item cannot contain 
flammable material, it will clearly not give rise 
to a hazardous area around it. The same will 
apply if the· item contains a flammable material 
but cannot release it into the atmosphere (for 
example an all-welded pipeline is not consid­
ered to be a source of release). 

!f it is established that the item may release 
flammable material into the atmosphere, it is 
necessary, first of all, to determine the grade of 
release in ,?Ccordance with the definitions, by 
establishing the likely frequency and duration 
of the release. It should be recognized ·that the 
opening-up of parts of enclosed process sys­
tems (for example . during filter changing or 
batch filling) should also be considered as 
sources of release when developing the area 
classification. By means of this procedure, each 
release will be graded either continuous, pri­
mary ar secondary. 

Having established the grade of the release, it is 
necessary to determine the release rate and oth­
er factors which rnay influence the type and ex­
tent of the zone. 

Type of zone 

The likelihood of the presence of an explosive 
gas atmosphere and hence the type of zone de­
pends mainly on the grade of release and the 
ventilation. 

·Note/Nota A continuous grade of release nonnally leads to a 
zone O, a primary grade to zone 1 and a secondary' 
grade to zone 2 (see Annex B). 

emissione. 

Poiché un'atmosfera esplosiva esiste solamente se · 
ê presente un gas o un vapore infiammabili in rni­
s.cela con l'aria, ê necessario stabilire se nel luogo 
considerato possono essere presenti ra.li sostanze 
infiammabili. In generale, gas e vapori (ed i liqui­
di e solidi infiammabili che possono generarli) 
sono contenuti all'intemo di apparecchiature di 
processo che possono risultare a tenuta totale o 
meno. E necessario individuare dove l'atmosfera 
esplosiva ·puõ essere presente, all'interno dell'im­
pianto, od all'esterno di essa. 

Ogni parte dell'impianto (per esempio serbatoio, 
pompa, tubazione, recipiente, ecc.) deve essere 
considerara come una potenziale sorgente di 
emissione. Se la parte non contiene sostanze in­
fiammabili, ovviamente non darà origine al suo 
este!no ad un luogo pericoloso. Lo stesso dicasi 
se la parte contiene sostanze infiam.mabili ma non 
puõ emetterle nell'atmosfera (ad esempio una tu­

bazione completamente saldata non e considerara 
sorgente di emissione). 

Quando e stabilito che una parte puõ emettere so­
stanza infiammabile nell 'atmosfera, ê necessario, 
prima di turto, determinare il grado di ernissione, 
in accordo con le definizioni, stabilendo la possibi­
le freqtlenza e durata dell'ernissione stessa. Nello 
sviluppo della classificazione dei luoghi devono 
essere considerare sorgenti di ernissione anche le 
parti dei sistemi di processo chiusi che possono es­
sere aperte (es. durante la sostituzione di iiltri o 
riempimenti discontinui). Con questo procedimen­
to ogni emissione viene definita di grado continuo, 
di primo gradQ o di secando grado. 

Stabilito il grado dell'emissione, e necessario de­
terminarne la portata e gli altri fattori che possono 
influenzare il tipo e l'estensione della zona. 

Tipo di zona 

La probabilità di presenza di un'atmosfera esplosi­
va e quindi il tipo di zona dipende principalmente 
dal grado dell'emissione e dalla ventilazione. 

Una emissione di grado continuo detennina, normal­
mente, una zona O, una emissione di primo grado, una 
zona 1, e una emissione di secando grado, una zona 2 
(Appendice B) . 
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- Extenl of zone --···----·-·---------------· 
The extent of the zone is mainly affected by the 
following chemical and physical parameters, 
some of which are intrinsic properties of the 
flammable material; others are specifk to the 
process. For simplicity, the effect of each pa­
rameter listed below assumes that the other pa­
rameters remain unchanged. 

Release rale of gas o r vapour 
The greater the release rate the larger the extent 
of the zone. The release rate dependa itself on 
other parameters, namely: 

a) Geometry of the source of release 
This is related to the physical characteristic 
of the source of release, for example an 
open surface, leaking flange, etc. (see An­
nex A). 

b) Release velocity 
For a given source of release, the release 
rate increases with the release velocity. In 
the case of a product contained within 
process equipmen~ the release velocity is 
related to the process pressure and the ge­
ometry of the source of release. The size of 
a cloud of flammable gas or vapour is de­
termined by the rate of flammable vapour 
release and the rate of dispersion. Gas and 
vapour flowing from a leak at high velocity 
will develop a coneshaped jet which wlll 
emrain air and be self-diluting. The extent 
of the explosive atrnosphere will be almost 
independent of wind velocity. If the release 
is at low velocity or if its ·velocity is de­
stroyed by impingement on a solid object, it 
will be carried by the wind and its dilution 
and extent will depend on wind velocity. 

c) Concentration 
The release rate 'increases with the concen­
tration of flammable vapour or gas in the 
released mixture. 

d) Volatility of a flarnmable liquid 
This is related principally to the vapour 
pressure, and the heat of vaporization. !f 
the vapour pressure is not known, the boil­
ing point and flashpoint can be used as a 
guide. 
An explosive atmoSphere cannot exist if the 
flashpoint is above the relevant maximum 
temperature of the flammable liquid. The 
lower the flashpoint, the greater may be the 
extent of the zone. !f a flarnmable material 
is released in a way thàt forms a mist (for 
example by spraying) an explosive atmos­
phere may be formed below the flashpoint 

Estensione della zona 
L'estensione della zona e principalmente infl 
zata dalle grandezze chimiche e fisiche segu ~ 
Alcune grandezze sono proprietà intrinseche d ~ 
sostanza inflarnmabile, 'altre sono invece spec· - ~..,:;-.t-;--J~~"'·/ 
che de! processo. Per semplicità, l'effetto di cia­
scuna grandezza presuppone che le altre riman-
gano costanti. 

Portata di ~missione di gas o vapore 
Maggiore e la portata di emissione, piü grande ri­
sulterà l'estensione della zona. La portata di ernis­
sione dipende a sua volta da altre grandezze di 
seguito indicare: · 

a) Geometria della sorgente di emissione 
Essa e in relazione alle caratteristiche fisiche 
della sorgente di emissione, per esempio: una 
superficie libera, una flangia dalla quale av­
viene una perdita, o altro (Appendice A). 

b) Velocità di emissione 
Per una data sorgente di emissione la portata 
aumenta con la velocità di ernissione. Nel 
caso di una sostanza contenuta entro un'ap­
parecchiatura di processo, la velocità di emis­
sione e correlata alla pressione di processo ed 
alla geometria della sorgente di emissione. La 
dimensione di una nube di gas o vapore in­
fiammabile e determinara dalla sua portata di 
emissione e dalla portara di dispersione. I gas 
e vapori che vengono emessi ad alta velodtã: 
sviluppano un getto a forma di cano che tra­
scina l'aria e si auto-diluisce. L'estensione 
dell'atmosfera esplosiva risulterà, in genere, 
indipendente áalla velocità de! vento. Se· 
l' emissione avviene a bassa Velocità o se la 
veloCità viene annullata per impatto contra un 
oggetto solido, l 'emissione sarà trasportata dal 
vento e la sua diluizione ed estensione diperl"­
derà dalla velocità di quest'ultimo. 

c) Concentrazione 
La portata di ~missione aumenta con !'aumen­
tare della concentrazione del vapore o gas in­
fiammabile nella miscela rilasciata. 

d) Volatilità di un liquido inflammabile 
Essa dipende principalmente cWla tensione di 
vapore e dal calare di vaporizzazione. Se la ten­
sione di vapore non ê conosciuta, possono ·es­
sere prese come riferimento la temperatura di 
ebollizione e la temperatura di infiammabilità. 
Un'atmosfera esplosiva non puõ esistere se la 
temperatura d'inflammabilità e superiore alla 
massima temperatura alia quale si trova il liqui­
do infiammabile. Piü bassa e la temperatura 
d'infiarmnabilità, maggiore risulterà l'estensione 
della zona. Se la sosranza inflarnmabile viene 
ernessa in modo da formare una ·pebbia (per 
esempio a seguito di spruzzo) si puà formare 

;-.r · n 
/-~:. ---~---· '·' 



1 
rx,~::::=:;:::.~:::::z.:::::.~:~:2 :~.: ::. ;;;::".::::;,..:::::;::;_:::.....::;: .. --:: .. :::-::: ~,"1 ~ ::.~:..:-z.::..w::.:: -;:;: 'D :::;-.;:,_;:-:,c.: " -·.~ .... ~z.-= ~7.:" -::.::.::::: .. :-:.::::.c:~ - :: ~,::.~· ~:,~::.-;::: •• ;.:--;::::.:::.:..-:.:;,.:::z::..r ).. o J U o; c~ t 

~
~ ~! 

of the material for example. 

Notes/Note: 1 Flashpoints o f jlammable liquids are not precise 
physical quantities, particularly . wbere mixtures 
are involved. 

2 Some liquids (for example certain halogenated 
bydrocarbons) do not possess a jlasbpoint al­
though they are capable of producing an explo­
sive gas atmospbere. In these cases, the equilibri­
um liquid temperature which corresponds to the 
saturated concentration at the lower explosive 
limit sbould be compared with tbe relevant ma:xi­
mum liquid temperature. 

e) Liquid temperature 
The vapour pressure increases with rem per­
ature, thus increasing the release rate due to 
evaporation. 

Note/Nota Tbe temperature of tbe liquid ajter It has been re­
leased may be increased, for example, by a hot sur-

~ face or by a bigb ambient temperature. 

'•· .. l 

4.4.3 

4.4.4 

Lower explosíve límít (LEL) 
For a given release volume, the lower the LEL 
the greater will be the extent of the zone. 

Ventílatíon 
With increased ventilation, the extent of the 
zone wlll be reduced. Obstacles which impede 
the ventilation may increase the extent of the 
zone. On the other hand, some obstacles, for 
example dykes, walls or ceilings, may limit the 
extent. 

Relatíve density oi lhe gas or vapour when íl ís 
released 
!f the gas or vapour is significantly lighter than 
air, it will tend to move upwards. !f signiií.cantly 
heavier, it wlll tend to accumulate at ground 
leve!. The horizontal extent of the zone at 
ground leve! wlll increase with increasing reJa­
tive density and the vertical extent above the 
source will increase with decreasing relative 
density. 

Notes/Note: 1 For practical applications, a gas or vapour whi.ch 
bas a relative density below 0,8 is regarded as be­
ing lighter than air. Ifthe relative density is above 
1,2 it is regarded as being heavier than air. Be­
tween tbese values, both of tbese possibilities 
sbould be considered. 

!'oo. mrc ·~ . 
un'atmosfera esplosiva pur con tempera ~- ::; ; 17'0 \' l 
la sostanza inferi ore a quella d'infiammab · · ~.~ ':J~g. 7) I- ; j 
Le temperature d'i·njiammabilità dei liquid1: in 'i-\. ,~. , l 
mabili non sono grandezze fisicbe esatte, spec f:;~ 
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tnf!nte quando si riferiscono a miscele. ""'l.,.. 1;/jlr' 

2 Alcuni liquidi (per esempio cerü idrocarburi alogê- . 
nati) non banno una temperatura d'in.fiammabili­
tà, anche se sono capaci di produrre atmosfera 
esplosiva. In questí casi e opportuno comparare la 

·temperatura di equilíbrio del liquido, che corri­
sponde alia concentrazione di saturazione a/limite 
inferiore di esplodibilità, con la massima tempera­
tura a/la quale puõ trovarsi i/liquido stesso. 

e) Temperarura de! liquido 
La tensione di vapore aumenta con la tempe­
rarura· delliquido, aumentando coslla portara 
di emissione dovuta all'evaporazione. 

La temperatura del liquido dopo la sua emissione, puõ 
aumentare, per esempio, per effetto di una superficie 
càida o di un'alta temperatura ambiente. 

Limite inferiora dí esplodibilità (LEL) 
Per un dato volume emesso1 minore ê il LEL, 
maggiore risulta l'esrensione della zona. 

Ventilazione 
All'aumentare della Ventilazione, l'estensione del­
la zona si. riduce. G li ostacoli che im pediscono la 
ventílazione possono incrementare l'estensione 
della zona. Al contrario, alcuni osracoli, per esem­
pio argini, dighe, pareti e soffitti, possono limitar­
ne l'estensione. 

Densitifrelativa dei gas o vapore ai momento. dei 
rílascio 
Se il gas o vapore ê significativamente piU leggero 
dell'aria, tenderà a salire verso !'alto. Se e signifi­
cativamente piii pesante, tenderà ad accumularsi 
allivello del terreno. L'estensione orizzontale del­
la zona allivello del terreno aumenterà all'aumen­
tare delia densitã relativa e l'estensione verticale 
sopra la sorgente aumenterà con la diminuzione 
della densitã relativa. 

In pratica, un gas o vapore con densità relativa in­
feriore a 0,8 viene considerato piU leggero dell'aria. 
Se la sua densità e invece superiore a 1,2 Viene con­
siderato piü pesante dell'aria. Per valori compresz· 
tra 0,8 e 1,2 verranno considerate entrambe le pos­
sibflità. 

2 Experience has shown that ammonia is hard to 2 
ignite and a gas release will dissipate rapidly in 

L'esperienza ba dimostrato che l'ammoniaca e di 
difficile accensione e cbe, ali 'aperto, una sua emis­
sione allo stato gassoso si diffonde rapidamente, co­
siccbé eventuali atmosjere esplosive risulteranno di 
estensione trascurabile. 

4.4.5 

tbe open air, so any explosive gas atmosphere will 
be of negligible e.xtent. 

Olhar parameters lo be consídered 
a) Climatic conditions. 
b) Topography. 

lllustralive examples 
Some ways in which the above-mentioned pa­
rameters affect the vapour or gas rêlease rate 

Altre grandezze da considerare 
a) Condizioni cllmatiche. 
b) Topografia. 

Esllmpi ílluslratíví 
Gli esempi dell'Appendice C illustrano alcuni 
modi con cui le grandezze sopra menzionate in-
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and hence the extent of t..~e zone are demon- fluenzano la portata di emissione e conseguent~-\-:' 3 ~~ _ Í 
strated in the examples in Annex C. mente 1' estensione della zona. :"/ 'l; 
a) Source of release: open surface of liquid. a) Sorgente di emissione: superllcie libera di un ~&4;.,___.,~~ , 

liquido. ~ 
In most cases, -the liquid temperature will Nella.-rnaggior -parte dei cas( la temperatura de! 
be below the bolling point and the vapour liquido e inferiore alla temperatura di ebollizio-
release rate wlll depend principally on the ne e la portata di emissione del vapore dipen-
following parameters: de principalmente dalle seguenti grandezze: 
• liquid temperature; • temperatura de! liquido; 
• vapour pressure of the liquid at its sur- • tensione di vapore de! liquido riferita alia 

face temperature; sua temperatura superficiale; 
• dimensions of the evaporation surface. e dimensioni della superfi.cie di evaporazione. 

b) Source .of release: virtually instantaneous b) Sorgente di ernissione: evaporazione pratica-
evaporation of a liquid (for example from a mente istantanea di un liquido (es. da un get-
jet or spray). to o spruzzo)_ 
Since the discharged liquid vaporizes virtu- Poiché illiquido emesso evapora potenzialmente 
ally instantaneously, the vapour release rate all'istante, la portara di emissione de! vapore e 
is equal to the liquid flow rate and this de- uguale alla portara di emissione de! flusso liqui-
pends on the following parameters: do, ci1e dipende dalle seguenti grandezze: 
• liquid pressure; a pressione delliquido; 
• geometry of the source of release. 111. geometria della sorgente di emissione. 
Where the liquid is not instantaneously va- Quando illiquido non evapora istantaneamen-
porized, the situation is complex because te, la situazione e piu complessa perché i liqui-
droplets, liquid jets and pools rnay create di nebulizzati, i getti di liquido e le pozze pos-
separate sources of release. sono costituire sorgenti di emissione separare. 

c) Source of release: leakage of a gas mixture. c) Sorgente di emissione: perdita di una miscela 

The gas release rate is affected by the fol­
lowing parameters: 
• pressure within the equipment which 

contains the gas; 
• geometry of the source of release; 
• concentration of flammable gas in the 

releaséd mixture. 
For examples 
ciause A.2. 

of sources of release see 

Extent of zone - General comments 

Consideration should always be given to the 
possibility that a gas which is heavier than air 
may flow into areas below ground leve! for ex­
ample pits or depressions and that a gas which 
is lighter than air may be retained at high leve! 
for example in a roof space. 

Where the source of release is situated outside 
an area or in an adjoining area, the penetration 

. of a.significant quantity of flammable gas or va­
pour into the area can be prevented by suitable 
means such as: 

a) physical barriers; 
b) maintaining a static overpressure in the area 

relative to the adjacent hazardous areas, so 
preventing the ingress of the hazardous at­
mosphere; 

c) purging the area with a significam flow of 
air, so ensuring that the air escapes from all 
openings where the hazardous gas or va­
pour may enter. 

digas_ 
La portar~ di emissione de! gas e influenzata 
dalle seguenti grandezze: 
a pressione all'intemo dell'apparecchiatura 

che lo contiene; 
m geomeçria della sorgente di emissione; 
• -:oncentrazione de! gas infianomabile nella 

rrüscela emessa. 
Per gli esempi di sorgenti di emissione si rimanda 
all'Appendice A. 

~~!ensione de lia zona_- Considerazioni 9._~ner~~ 

Si deve sempre considerare la possibilità doe un 
gas piu pesante dell'aria possa fluire in luoghi al 
di sotto del livello del terreno, per esempio poz­
zetti o depressioni e che un gas piü leggero 
dell'aria possa accumularsi a livelli piu alti, per 
esempio in uno spazio de! soffitto. 

Quando la sorgente di emissione si trova al di fuori 
di un deteffi1inato luogo o in un luogo contiguo, la 
propagazione di una quantità significativa di gas o 
vapore infianomabile nel iuogo considerato puõ es­
sere prevenuta adottando opportutti mezzi, quall: 
a) barriere fisiche; 
b) mantenimento di una sovrapressione statica 

nel luogo considerara rispetto ai luoghi peri­
colosi contigui, evitando cosl l'ingresso 
dell'atrnosfera esplosiva; 

c) boniflca delluogo considerara con un idoneo 
flusso d'aria, assicurando l'uscita dell'aria da 
tutte le aperture dalle quali potrebbe entrare il 
gas o vapore infianomabile. 
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. VENT!LATION 

·General 
Gas or vapour released into the atmosphere can 
be dlluted by dispersion or diffusion into the air 
until its concentration is below the lower explo­
sion limit. Ventilation, i.e. air movement leading 

.. · to replacement of the atmosphere in a (hypo­
. thetical) volume around the source of release 
by fresh air, will promete dispersion. Suitable 
ventilation rates can also avoid persistence of 
an explosive gas atmosphere thus iniluencing 
the type of zone. 

Ma in types of ven!ilati~_!l ___________ _ 

Ventilation can be accomplished by the move­
ment of air dueto the wind and/or by tempera­
ture gradients or by artificial means such as 
fans. So two main types of ventilation are thus 
recognized: 
a) natural ventilationi 
b) artificial ventilation, general or local. 

Degree of ventilation 

The most irnportant factor is lhat lhe degree or 
ai:nount of ventilation is directly related to lhe 
types of sources of release and their corre­
sponding release rates. This is irrespective of 
lhe type of ventilation, whelher it be wind 
speed or lhe number of air changes per time 
urtit. Thu.S optimal ventilation conditions in lhe 
hazardous area can be achieved and the higher 
lhe amount of ventilation in respect of the pos­
sible release rates, lhe smaller will be lhe eJ.."tent 
of the zones (hazardÜus areas), in some cases 
reducing lhem to a negligible extent (non-haz­
ardous area). 

Practical examples for guidance on lhe degree 
o f ventilation to be used are given in Annex B. 

· 5.4 .· Availability of ventilation 
--. -·-·-·-····--··-----·--·---------·······-·-·--·-·-·-·-·--·-·-----··---···---
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The availability of ventilation has an influence 
on the presence or formation of an explosive 
atmosphere and lhus also on lhe type of zone. 

Guidance on availability is given in Annex B. 

Note/Nota Combining the concepts of degree of ventilation and 
levei of availability results in a quantitative method 
for tbe evaluation of zone type (see Annex B). 

te inferiore di esplodibilità. La ventilazione, doê il 
movimento dell'aria che provoca il ricambio 
dell'atmosfera con aria fresca in un (ipotetico) vo­
lume attomo alia sorgente di emissione, favorisce 
la dispersione. Idonee portare di ventilazione pos­
sono anche evitare la persistenza di atmosfera 
esplosiva iniluenzando in tal modo il tipo di zona. 

~-rJ~-~!pali tipi di ventilazio_n_e _____ _ 
La Ventilazione puõ avvenire tramite· il movimen­
to dell'aria dovuto a! vento e/o ai gradienti di 
temperatura o tramite mezzi artifidali come venti­
latori. Si possono pertanto distinguere due princi­
pali tipi di ventilazione: 

a) ventilazione naturale; 
b) ventilazione arti:ficiale, gen~rale o local_e. 

Grada di ventilazione 

E importante notare che i! grado o quantità di 
ventilazione e direttamente in rapporto con il tipo 
delle sorgenti di emissione e con la loro portara di 
emissione. Questo, indipendentemente da! tipo di 
ventilazione, sia che essa sia dovuta alla velocità 
dei venio· o àd un determinato numero di ricambi 
d'aria nell'unità di tempo. In tal modo si possono 
ottenere delle ventilazioni ottimali dei luoghi peri­
colosi e, tanto maggiore ê la quantità della ·venti­
lazione rispetto alia ponata di emissione, tanto 
minore ê l'estensione delle zone (luoghi pericolo­
si), riducendola, in alcuni casi, ad estensione tra­
scurabile (luogo non pericoloso). 

Nell'Appendice B sono riportati esempi pratici da 
usarsi come guida a! grado di ventilazione. 

La disportibilità della ventilazione ha iniluenza 
sulla presenza o formazione di un'atmosfera 
esplosiva e sui tipi d~ zone. 

Neli'Appendice B e una guida sulla disponibilità 
della ventilazione. 

La combinazione dei concetti di grado di ventilazione e 
di livel/o delta sua disponibilità dà come risultato un 
metodo quantitativo per la "?Jalutazione del tipo di zona 
(Appendice B). 
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DOCUMENTATION 

General 
It is recommended that area classification is un-

. dertaken in such a way that the various steps 
which lead to the final area classification are 
properly documented. 
All relevant information used should be referred 
to. Examples of such inforrnation, or of a meth­
od used, would be: 
a) recommendations from relevant codes and 

standards; 
b) gas and vapour dispersion characteristics 

and calculations; 
c) a study of ventilation characteristics in rela­

tion to flamrnable material release parame­
ters so that the effectiveness of the ventila­
tion can be evaluated. 

The resulrs of the area classification study and any 
subsequent alterations to it shall be plaoed on record. 
Those properties which are relevant to area 
classification of all process materiais used on 
the plant should be listed and should include 
flashpoint, boiling point, ignition temperature, 
vapour pressure, vapour density, explosive lim­
its, gas group and temperature class. An exam~ 
ple is given in tables C.l and C.2. 

__ _::D:.:.rawil!_gs,_~-~ s~~ets and tables 
Area classification documents should include 
pians and elevations) as appropriate, which 
s)low both the type and extent of zones, igni-

- tion temperature and hence temperature class 
and gas group. 

Where the topography of an area influences the 
extent of the zones,.this should be documented. 
The documents should aiso include other rele­
vant information such as: 
a) the location and identification of sources of 

release. For large and complex planrs or 
process areas, it may be helpful to itemize 
or. number the sources of release so as to 
facilitare cross-referencing beween the area 
classification data sheets and the drawings; 

b) the position of openings in buildings (for . 
example doors, windows and inlets and 
outlets of air for ventilation). 

The area classification symbols which are 
shown in figure C.2 are the preferred ones, but 
altematives may be used provided that they are 
clearly defined in the documents. 

llOCUMENTAZIONE 

Generalità 
Si raccomanda -che la classificazione dei luoghi 
venga effertuata in modo tale da documentare 
idoneamente le varie fasi che portano alla classifi­
cazione finaie. 
E opportuno che sia evidenziata ogni informazio­
ne atiinente. Esempi di tali informazioni o del me­
todo usato possono essere: 
a) raccomandazioni ricavate da norme o guide 

in materia; 
b) caratteristiche di dispersione dei gas o vapori 

e calcoU; 
c) · studio delle caratteristiche di ventilazione in 

re!azione alie grandezze caratteristiche di 
erillssione delle sostanze infiammabili, per 

· poterne valutare 1' effi.cacia. 
I risultati del!a classificazione del luogo e tutte !e 
sue variazioni successive devono essere registrare. 
Devono essere elencate le proprietà, attinenti alia 
classificazione delluogo, di tutte le sostanze presenti 
nell'impianto, includendo: la temperatura d'infiamma-

. bilità, la temperatura di ebollizione, la temperatura di 
accensione, la tensione di vapore, la densità del va­
pore, i lirniti di esploçhbilità, il gruppo delle costruzio­
ni elettriche per atmosfere esplo5ive per gas o vapori 
e la classe di temperatura. Un esempio di elencazione 
e riportato nell'Appendice C, Tab. C.l e C.2. 

pisegni, fogli dati_~ tabelle 
I documeriti di classificazione dei luoghi dovrebbe­
ro comprendere, per quanto necessario, piante e 
prosperti che riportino i! tipo e 1' estensione delle 
zone, la temperatura di accensione, la classe di 
temperatura ed i! gruppo delle costruzioni elettri­
che per atmosfere esplosive p~r gas o vapori. 
Dovrebbe essere documentara anche la topografia 
delluogo se cià influisce sull'estensione del!e zone. 
La documentazione dovrebbe includere anche al­
tre informazioni attinenti, quali: 
a) l'ubicazione e l'identificazione del!e sorgenti 

di emissione. Per impianti complessi e di 
grandi dimensioni o aree di processo, puó es­
sere utile codificare o nur:ç1erare le sorgenti di 
emissione in modo da facilitare i riferimenti 
incrociati tra i vari fogli dati ed i disegni áella 
classificazione de!luogo; 

b) la posizione delle apertu-~e negli edifici (es. 
porte, finestre, ingressi e uscite dell'aria di 
ventilazione). 

Nell'Appendice C, Fig. C.2 e ·;ndicata la simbolo­
gia preferenziale per la classificazione dei luoghi, 
tuttavia possono essere impiegati simboli altema­
ti"Vi, purché siano chiaramente definiti nei docu­
menti.C1) 

(1) Nota: (Non contenuta nelle pubblicazioni IEC e CENELEC)- Per 
unitormità nazionale, si raccomanda vivamente di uti/izzare ia 
simbologia indicam; in ogni caso, hon é ammesso invertire i/ 
signjfiq!to dei simboli riporiBü neii'Appendjce C, Fig. C.2. 
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EXJ\MPLES OF SOURCES OF RELEASE 

Process lant 

The following examples are not intended to be 
rigidly applied and may need to be varied to 
suit particular process equipment and situa­

tions. 

Sources giving a continuous grade of release: 
a) the surface of a f!arnmab!e liquid in a fixed 

roof tank, with a permanent vent to the at­
mosphere; 

b) lhe surface of a flarnmable liquid which is open 
to lhe atmosphere continuously or for long peri­
ods (for example an oil!warer separator). 

Sources giving a primary grade of release: 
a) seals of pumps, compressors or valves if're­

lease of flammable material during normal 
operation is expected; 

b) water drainage poims on vesse!s which 
contain flarnmable liquids, which may re­
lease flammable material into the atmos­
phere while draining off warer during nor­
mal operation; 

· c) sample points which are expected to re­
lease flammable material into the atmos­
phere during normal operation; 

d) relief va!ves, vents and olher openings 
which ...3.re expected to release flammable 
material into the atmosphere during normal 
operation. 

Sources giving a secondary grade o! release: 
. a) seals of pumps, compressors and valves 

where release of flammable material during 
normal operation of the equipment is not 
expected; 

b) flanges, connections and pipe fittings, 
where release of flammable material is not 
expected during normal operation; 

c) sample points which are not expected ro re­
lease flammable material during normal op­
eration; 

d) relief valves, vents and other openings 
which are not expected to release flamma­
ble material into the atmosphere during 
normal operation. 

Openings 
The fol!owing examples are nor intended to be 
rigidly applieá, but may need to be varied to 
suit particular situations. 

ESEMPI OI SORGENTI OI EMISSIONE 

Sorgenti con emissione di grado continuo: 
a) la superfide di un liquido infiarnmabile in un 

serbatoio a tetto fisso con uno sfiato perma­
nente all'atmosfera; 

b) la superfície dl un liquido infiammabile espo­
sta all'atmosfera continuamente o per lunghi 
periodi (es. un separatore idrocarburi-acqua) 

Sorgenti con emissione di primo grado: 
a) le tenute di pompe, di compressori o di vai­

vale, quando si prevede che possano emette­
re sostanze infiammabili durante i! funziona­
mento normale dell'impianto; 

b) i punti di drenaggio del!'acqua da recipienti 
· che contengono liquidi infiammabili, che pos­
sono emettere sostanze .infiammabili nell'at­
mosfera drenando acqua durante il funziona­
mento normale dell'impianto; 

c) i punti di campionamento quando si prevede 
che possano emettere sostanze infiamrnabili 
nell'atmosfera durante i! funzionamento nor­
male dell'impianto; 

d) le valvole dl sicurezza, gli sfiati e le altre aper­
ture quando si prevede che possano emettere 
sostanze infiammabili nell'atmosfera durante 
il funzionamenro norma!e dell'impianto. . 

Sorgenti con emissione di secondo grado: 
a) le tenute di pompe, compressori o valvole 

quando si prevede che non emettano sostan­
ze infiammabili durante. il funzionamento nor­
male dell'impianto; 

b) !e flange, ·!e giunzioni ed i raccordi del!e ruba­
zioni, quando si prevede che non emettano 
sostanze infiammabili durante il funziona­
mento normale del!'impianto; 

c) i punti di campionamento quando si prevede 
che non emettano sostanze infiammabili 
nell'atmosfera durante il funzionamento nor­
male dell'impianto; 

d) le valvole ái sicurezza, gli sfiati e !e altre aper­
ture quando si prevede che non emettano 
sostanze infiarrimabili nell'atmosfera durante 
i! funzionamento normale dell'impianto. 

Aperlure 

Gli esempi seguenti non sono considerati di rigi­
da applicazione e possono richiedere degli adat­
tamenti nel caso di siruazioni particolari. 
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Openings as possible sources o! release 
Openings between areas should be considered 
as possible sources of release. The grade of re­
lease will depend upon: 

• 
• 
• 
• 

the zone type of the adjoining area; 
the frequency and duration of opening periods; 

the effectiveness of seals or joints; 
the difference in pressure between the are­
as involved. 

Openings classification 
Openings are classified as A, B, C, D with the 
following characteristics: 

Type A - Openings not confonning to the char­
acteristics specified for types B, C or D. 

Examples: 

• 

• 
• 
• 
Classificazione delle aperture 
Le aperture sono classificare di tipo A, B, C, D, 
con le caratteristiche riporrate nei punti seguenti. 

Tipo A - Aperture non conformi alie caratteristiche 
specili.cate per i tipi B, C o D. 

Esempi: 

• open passages for access or utilities, for e:-::- • passaggi aperti per l'accesso o per il passag­
:gio di servizi, come condutture, rubazioni che 
. attraversano pareti, soffitti. e pavimenti; 

ample dusts, pipes through walls, ceilings 
and floors; 

• fixed ventilation outlets in rooms, buildings and • 
similar openings of types B, C and D which are 
opened frequently or for long periods. 

·usdte di ventilazione fisse dei locali ed aper­
ture simili, dei tipi B, C e D, che vengono 
aperte frequentemente o per lunghi periodi. 

Type B - Openings which are normally closed 
(for example automatic closing) and infrequent­
ly opened, and which are close-fitting. 

Type C - Openings normally closed · and infre­
quently opened, conforming to type B, which 
are also fitted with sealing devices (for example 
a gasket) along the whole perimeter; or rwo · 
openings type B in series, having independent 
automatic cl_osing devices. 

Type D - Openings normally closed conforming 
to type C which can only be opened by special 
m.eans or in an emergency. 

Type D openings are effectively sealed, such as 
in utility passages (for example ducts, pipes) or 
can be a combination of one opening type C 
adjacent to a hazardous area and one opening 
type B in series. 

Tipo B - Aperture che sono normalmente chiuse 
(es. con dispositivo di autochiusura), aperte poco 
frequentemente e che hanno una buona tenuta su 
tutto il perimetro. 

Tipo C - Aperture normalmente chiuse o aperte 
poco frequentemente, conformi a quelle di tipo 
B, provviste inoltre di dispositivi di tenuta (es. 
una guarnizione) su tutto il perimetro; oppure, 
due aperture di tipo B in serie, dotate di disposi­
tiVi indipendenti di autochiusura. 

Tipo D - Aperture normalmente chiuse conformi a 
quelle di tipo C, apribili solamente con mezzi 
speciali od in caso di emergenza. 

Le aperture di _tipo D sono sicuramente a tenuta, 
come nei passaggi di servizi (es. condutture, tuba­
zioni); opplire, possono essere una combinazione 
di un'apertura di tipo C, adiacente al luogo dal 
quale proviene il periçolo, in serie ad un'altra 
apertura di tipo B .. 
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lntroduction 
The purpose of this Annex is to ass~ss the de­
gree of ventilation and to extend clause 5 by 
defining ventilation conditions and by means of 
explanations, examples and calculation, so giv­
ing guidance on the design of artificial ventila­
tion systems, since these are of paramount im" 
portance in the control of the dispersion of 
releases of flarnmable gases and vapours. 
The methods developed allow the determina­
tion of the type of zone by: 
11 estimating the rninimum venti.lation rate re­

quired to prevent significant build-up of an 
explosive atmosphere and using this to cal­
culare a hypothetical volume, Vz (PEDICE) 
which, with an estimated dispersion time, t, 
allows determination of the degree of venti" 
lation. It is not intended that these calcula-
tions are used to determine the extent of 
the hazardous areas; 

• determining the type of zone from the de­
gree and availability of ventilation and the 
grade of release. 

Although primarily of direct use in indoor situa" 
tions, the concepts explained may assist in. out­
door locations, for example by determination of 
the application o f table B. L 

Natural ventilation 
This is a type of ventilation which is accom­
plished by the movement of air caused by the 
wind and/or by temperature gradients. In open 
air situations, natural ventilation will often be 
sufficient to ensure dispersa! of any explosive 
atmosphere which arises in the area. Natural 
ventilation may also be effective in certain in­
doar situations (for example where a building 
has openings in its walls and/or roof). 

For outdoor areas tbe evaluation of ventilation sbould 
normally be based on an assumed mintmum wind 
speed of 0,5 mls, wblcb will be present virtual/y con­
tinuously. Tbe wind spood will frequently be above 
2mls. 
Examples of natural ventilation: 

• open air situations typical of those in the 
chemical and petroleum industries for ex­
ample open structures, pipe racks, pump 
bays and the like; 

• an open building which, having regard to the 
relative density o f the gases and/ or vapours in­
volved, has openings in the walls and/ or roof 
so dimensioned and located that the ventilation 
inside the building, for the purpose of area 

~ t..:,~J ·~ ·-.~ ·:._ 
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Lo scopo di questa appendice e· di valurare· i1-;~;/ 
do di ventilazione e di integrare il Capitolo 5 defi-
nendo le condizioni di ventilazione e, con l'ausil-
io di spiegazioni, esempi e calcoU, di fornire una 
guida per il progetto dei sistemi di ventilazione 
artificiale, che sono della massima importanza nel 
comrollo della dispersione delle emissioni di gas 
e vapori infiammabili. 
I metodi svlluppati consentono di determinare il 
tipo della zona attraverso: 
• la stima della portara di ventilazione minima 

richiesta per prevenire la formazione di un'at­
mosfera esplosiva significativa ed il suo uso 
per calcolare un volume ipotetico Vz che, con 
un tempo stimato di dispersione t, permette di 
determinare il grado di ventilazione. Questi 
calcoli non sono finalizzati alla determinazio­
ne dell'estensione dei luoghi pericolosi; 

• il grado e la disponibilità della ventilazione, 
nonché il grado dell'emissione. 

I concetti illustrati, sebbene siano principalmente 
intesi per un uso specifico in luoghi al chiuso, 
possono essere di ausilio anche in caso di luoghi 
all'aperto, ad esempio, mediante l'applicazione 
della Tab. B.l. 

Ventilazione naturale 
La ventilazione naturale e quella che viene attuata 
dal movimento dell'aria causato dal vento e/o da 
grndienti di temperatura. All'aperto, la ventilazio­
ne naturale spesso e sufficiente ad assicurare la 
dispersione di ogni atmosfera esplosiva che si for­
roi nel luogo.- La ventilazione naturale puõ anche 
essere efficace in determinati luoghi al chiuso 
(per esempio in un edificio con aperture nei muri 
elo sul soffitto), 

Per la valutazione del/a venti/azfone di luoghi all'aper­
to convíene normalmente basarsi su una_ velocità dei 
vento minima presunta di 015 m;s, cbe in pratica e pre­
sente continuamente. La velocità dei vento frequente­
mente puõ essere superiore a 2 m/s. 
Esempi di ventilazione naturale: 

• luoghi all'aperto tipici dell'industria chimica e 
petrolifera, per esempio: strutture aperte, per­
corsi delle tubazioni, zone pompe e simili; 

• un edificio aperto che, tenuto conto della 
densità relativa dei gas e/ o vapori presenti, ha 
le aperture nei muri e/ o sul soffitto clisposte e 
dimensionate in modo che la ventilazione al 
suo interno, ai fini della classificazione del 
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Examples of general artificial ventilation: 

• a building which is provided with fans in 
the walls and/or in the roof to improve the 
general ventilation in the building; 

111 an open air situation provided with suitably 
located fans to improve the general ventila­
tion of the area. 

Examples of local artificial ventilation: 

Esempi di ventilazione artificiale . ~ .l. ~r1 
• quella di un edifício dotato di ventilat~rl;!-)-elle iÚ) ,: 

pareti e/o nel soffitto, per migliorarne '1;t}':e;'.::. IJ!:4f_; 
tilazione generale; ~/ 

• quella di un !uogo all'aperto con ventilaton . 
ubicati in modo da migliorarne la ventilazione 
generale. 

Esempi di ventilazione artificiale locale: 

• an air/vapour extraction system applied to • 
an item of process equipment which contin­
uously or periodically releases flammable 
vapour; 

quella di un sistema di estrazione aria/vapore 
applicato ad una parte di apparecchiatura di 
processo che emette vapori infiammabili con­
tinuamente o periodicamente; 

• a forced or extract ventilation system ap- ~:: 
plied to a small, vemilated local area where 

quella di un sistema di ventilazione forzata 
(ad immissione) _o di estrazione, applicato ad 
un luogo di piccole dimensionl ventilara lo­
calmente, deve puõ generarsi un'atmosfera 
esplosiva. 

it is expected that an explosive · atmosphere 
may otherwise occur. 

The effectiveness of the ventilation in control­
ling dispersion and persistence of the explosive 
atmosphere will depend upon the degree and 
availability of ventilation and the design of the 
system. For example, ventilation may not be 
suffident to prevent the formation of an explo­
sive atmosphere but may be sufficient to.avoid 
persistence of an explosive atmosphere. 
The following three degrees of ventilation are 
recognized: 

High ventilatíon (VH) 
Can reduce the concentration at the source of 
release virtually instantaneously, resulting in a 
concemration below the lower explosive limit 
A zone of small (even negligible) extent results. 

Medium ventilation (VM) 
Can control the concentration, resulting in a sta­
ble situation in which tb.e concentration beyond 
the ·zone boundary is below the IEL whilst re­
lease is in progress and where the explosive at­
mosphere does not persist unduly after release 
has stopped. 

The extent and type of zone are limited to the 
design parameters. 

Low veniilatian (Vl) 
Cannot control the concentration whilst release 
is in progress anel/ o r cannot prevent undue per­
sistence of a flaiiUilable atmosphere after re­
lease has stopped. 

Assessmenl oi !legree oi 11entilalion and ils 
inf!uenr,e on lhe hazardous area 

The size of a cloud of flammable gas or vapour 
and the time for which it persists after release 
stops can be controlled by means of venti1ation. 
A method for evaluating the degree cf ventila-

Grado di ventilazione 

L'efficacia della ventilazione nel controllare la di­
spersione e la persistenza dell'atmosfera esplosiva 
dipende dal suo grado e disponibilità e dalle ca­

. ratteristiche del sistema. Per esempio, la venti.la­
zione puõ non essere sufficiente per prevenire la 
formazione di un'atmosfera esplosiva, ma puõ es­
sere sufficiente per evítarne la persistenza. 

Si considerano i seguenti tre gradi di efficacia del:­
la ventilazione. 

Alto (Vli) 
Quando la ventilazione e in grado di ridurre la con­
centrazione in prossimità della sorgente di em.i.ssio­
ne in modo praticamente istantaneo, limitando la 
concentrazione ai di sotto de! LEL. Ne risulta una 
zona di piccola estensione (perfino traScurabile). 

Medio (VM) 
Quando la ventilazione e in grado di influire sulla 
concentrazione, determinando una situazione sta­
bile in cui la concentrazione oltre il limite della 
zona e inferiore al LELrnentre avviene l'emissione 
e deve !'atmosfera esplosiva non persiste eccessi­
vamente dopo !'arresto dell'emissione. 
L'estensione ed il tipo de!la zona sono condizio­
nati dalle grandezze caratteristiche di progetto. 

Bassa {VL) 
Quando la ventilazione non e in grado di controlla­
re la concentrazione rnentre avviene 1' emissione e/ o 
non puõ prevenire la persistenza eccessiva di un'at­
mosfera esplosiva dopo !'arresto dell'emlssione. 

Va!uiazione dei grado di ventilazione e dei la 
sua influenza sul luogo flericoloso 

La dimensione di una nube di gas o vapore in­
fiarr.mabile ed il suo tempo di persistenza dopo 
l'an·esto dell'emissione possono essere controllati 
per mez~S? della ventilazione. Di ·seguito viene de-

/~ -~., 



(9.1) 

tion required to control the extent ar:.d persist- scritto un metodo per valutare il grado di ve 
ence of an explosive atmosphere is described zione richiesto per controllare l'estensione 
below. persistenza di un'atmosfera esplosiva. 

lt should be appreciated that the method is sub- E doveroso evidenziare che i! metodo e sogge 
ject to the limirations described and therefore .. alie limirazioni descritte e perciõ. fornisce sola­
gives only approximate results. The use of the mente dei risultati approssimati. Tuttavia, !'uso di 
safety factors should, however, ensure that the fa:tori di sicurezza, dovrebbe assicurare che i ri­
results obtained err on the side of safety. The sultati ottenuti siano cautelativi dalla parte del!a 
application of the method is illustrated by a sicurezza. L'applicazione de! metodo e illustrara 
number of hypothetical examples. da alcuni esempi ipotetici. 
The assessment of the degree of ventilation first La valutazione del grado di ventilazione richiede 
requires the knowledge of the maximum re- innanzi tutto la conoscenza del!a massima portara 
lease rate of gas or vapour ar the source of re- di eroissione di gas o vapore dalla sorgente di 
lease, either by veri.fied experience, reasonable emissione, rlcavata da una esperienza accertata, o 
ca!culation or sound assumptions. calcoli idonei, o ipotesi fondate. 

Estímatíon o f hypothetícal volume Vz 

The theoretical minimum ventilation flow rate to 
dilute a gíven release o f f!ammable material to the 
required concenttation below the lower explosive 
limit can be calculated by means o f the formula: 

Valutazione del volume ipotetico Vz 

L~ portara mínima teorica di ventilazione per dilu­
ire una certa emissione di sostanza infiammabile 
alla concentrazione richiesta al di sotto del LEL, 
puõ essere calcolata con la formula: 

(dG I dt)m, 
(dVI dt)min = .o. LEL 

T 
293 

where: dove: 

(dV I dt)mm is the minimum -volumetric flowrate 

of fresh alr (volume per time, (m3is); 

(dG I dt)m"'- is the maximum rate- of release at 
source (mass per time, kgis); 

(dV I dt)mm e la portara minima volumetrica di 

aria fresca (m3/s); 

I.EL 

k 

T 

(dG I dt)= e la portara rnassima di emissione 
d(sosranza infiamrnabile (kgis); 

is the lower explosive limit (mass LEL 
per volume, kgim~); 

is a safety factor applied to the · k 
LEL; cypically: 
k - 0,25 (continuous and primary 
grades of release); and 
k = O, 5 (secondary grades of re­
lease). 

is the ambient temperature (in T 
kelvins). 

e i! limite inferiore di esplodibilità 
(kgim3); 

ê un fattore di sicurezza applicato 
al LEL; tipicamente: 
k = 0,25 (per emissioni di grado 
continuo e primo), 
k = 0,5 (per emissioni di secondo 
grado). 

e la temperatura ambiente in gradi 
kelvin (!(). 

Note/Nota For converting LEL (voZ %) to LEL (kg/rrP) tbe follow­
ing formula may be used for normal atmospheric 
conditions as given in 1.1: 

Per convertire il LEL (voZ %) in LEL (kg/rrP) si puõ usare 
la seguente formula valida per condiztoni atmosferiche 
norma/i indicate in 1.1: 

(9.2) 

LEL (kg/m3
) = 0, 416 · 10-3 · M- LEL (vol %) 

wbere M is tbe molecular mass (kg!kmol). 

With a given number of air changes per unit 
time, C, re!ated to the general ventilation of the 
area a hypothetical volume Vz of potentially ex­
plosive atmosphere around the source of release 
can be estimated using the following formuia: 

dove Me la massa molecolar_e (kg/kmol). 

Con un dato numero di ricambi d'aria pef unitã di 
tempo, C, rifento alla ventilazione generale de!luo­
go, si puõ stimare un volume ipotetico v; di atino­
sr"'era potenzialrnente esplosiva1 interno alia sorgen­
te di emissione, usando la seguente formula: 

(dVI dt)min 
V,=.:_--:=-'-= c 

where: 

c 
dove: 

is the number of fresh air changes per C 
unit time (s"1). 

e il numero di ricambi à'aria fresca per 
unità di tempo cs-1). 
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(8.4) 

Formula (B.2) would hold for an insranraneous 
and homogeneous mixing at the source of re­
lease given ideal flow conditions of the fresh 
air. In practice, such ideal situations will gener­
ally not be found, for example because of pos­
sible irnpediments to the air flow, resulting in 
badly ventilated parts of the area. Thus, the ef­
fective air exchange at the source of release will 
be lower than that given by C in formula (B.4), 
leading to an 'increased volume v;. 

By introdudng an additional correction (quali­
ty) factor, f to formula (B.2), one obtains: 

La formula (B.2) presume una miscelazion 
tanea ed omogenea in prossirnità della so 
di emissione, in condiziam ideali di flusso àli[~~-::::...:«~ 
fresca. In pratica, tali condiziam ideali gener~--­
mente non si verificano, per esempio a .ca"J.!.Sa di , 
possibili irnpedimenti a1 flusso dell'aria, co! risul-
rato che alcune parti delluogo sono mal.ventilate. 
Pertanto, l'effettivo ricambio d'aria in prossimità 
della sorgente di emissione risulra inferiore a 
quello indicato da C nella formula (B.4), portando 
ad un incremento del volume v;. 
Introducendo un fattore di correzione (fattore di 
qualità f) alla formula (B.2), si ottiene: 

V. = _f_· (:._d_V._!~d--'1)-"m""i n , c 

where: 

f denotes the efficiency of the ventilation 
in terms of its effectiveness in diluting 
tlie explosive atmosphere, with f rang­
ing from f = 1 (ideal situation) to, lypi­
cally, f= 5 (irnpeded air flow). 

The volume v;_ represents the volume over 
which the mean concentration of flammable gas 
or vapour will be either 0,25 or 0,5 times the 
IEL, depending on the value o f the safety factor, 
k used in formula (B.1). This means that, at the 
extremities of the hypotheticaL volume estimat­
ed, the concentration of gas or vapour will be 
significantly below the IEL, i.e. the hypothetical 
volume where the concentration is above the 
IEL would be less than v;. 

Enclosed area · 
For an enclosed area, C is given by: 

dove': 

f esprime I' efficada della ventilazione in 
termim di effertiva diluizione dell'atmosfe­
ra esplosiva, con f che varia, da f = 1 (si­
tuazione ideale) ad f = 5 (caso di flusso 
d'aria impedito da osracoli). 

!I volume v; rappresema il volume ai di là de! 
quale la concentrazione media del."gas o va_pore 
infiammabile e 0,25 o 0,5 volte il IEL, secando i! 
valore de! fattore di sicurezza k, utilizzato nella 
formula (B.1). Ciõ significa che, a! limite dell'ipo­
tetico volume stimato, la concentrazione di gas o 
vapore ê SigtJ.ificativarnente inferiore al LEL, vale a 
dire che il volume ipotetico nel quale la concen­
trazione ê superiore al LEL ê piü piccolo di Yz. 

Luogo a/ chiuso 

Per un luogo al chiuso, C e dato da: 

.C = _d_V.!-"too_<l_d_t 
vo 

where:- doVe: 

dV.or /dt . is the flow rate of fresh air, and dV.ot /dt e la portara torale di aria fresca, 

1{, is the total volume being ventilated. 1{, e il volume totale da ventilare. 

Open air 

In an open air situation even very low wind 
speeds will create a high number of air chang­
es. For example, consider a hypothetii:al cube 
with the dimensions of a few metres in an open 
area. In this case a wind speed of approximare­
ly 0,5 m/s will provide an air exchange cate cf 
more than 100/h (0,03/s). 

Luogo all'aperto 

In un luogo all'aperto, velodtà del vento anche 
molto basse determinano un numero elevato di 
ricambi d'aria. Si consideri, per esempiO; un ipo­
tetico cubo all'aperto ·avente dimensioni di pochi 
merti. In questo caso, una velocità de! vento di 
0,5 m/s garantisce una portara d'aria di ricambio_ 
maggiore di 100/h (0,03/s). 
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(6.6) 

In a conservative approximation '..lsing 
C= 0,03/s for an open air situation, a hypothet­
ical volume Vz of potentially explosive atmos­
phere can be obtained by using formula (B.5): 

where: dove: 

dV /dt is in voltime units per second, and dV/dt e in unità di volume al secando, 

0,03 is the number of air changes per second. 
However, because of the different dispersion 
mechanism, this method will generally result in 
an overlarge volume. Dispersion is normally 
more rapid in an open air situation. 

0,03 e il numero di ricambi d'aria a1 secando. 
Tc.ttavia, a causa del diverso meccanismo di di­
spersione, questo metade da, generalmente, un 
volume .sovrastimato. La dispersiof!.e ê normal­
mente piu rapida in un luogo all'aperto. 

Esti1nation o f persistence time t Valutazione del tempo di persistenza t 
The time (t) required for the average concentra­
tion to fali from an initial value X0 to the LEL 
times k after the release has stopped can be es­
timared from: 

11 tempo t richiesto per far scendere la concentra­
zione media da un valere iniziale X 0 a k volte il 
.I.EJ;, dopo l'arresto dell'emissione, puà essere sti­
mato con la formula: 

where: 

c 

t 

f 

in 

-f i.EL · k 
1=-ln·--c X

0 
· 

dove: 

is the initial concentration of the flam- X0 

mable subsrance measured in the sa..>!le 
units as the LEL, i.e. o/o vol or kg!m> . 
Somewhere in the explosive atmos-
phere, the concentration of the flamma-
ble matter may be lOOo/o vol (in general 
oniy in the very dose vicinity of the re-
lease source). However, when calculat-
ing t, the proper value for X

0 
to be tak-

en depends on the particular case, 
considering among otl:)ers the affected 
volume as well as the frequency and 
the duration of the release, and for most 
practical cases it seems reasonable to 
take a conce~tration above 1EL for X 0 ; 

is the· number of air changes per unir C 
time; 

is in the same time units as C, i. e.· if C is t 
the number of air changes per second, 
then the time t will be in seconds; 

is a factor to allow for imperfect mixing f 
(see formula (B.3)). It varies from 5, for 
example for ventilation with air entering 
through cracks and a single exhaust 
opening, to about 1, for example for 
ventilatibn with air entering through a 
peiforated ceiling and multiple ex-. 
hausts; 

is the naturallogarithm, i.e. 2,303 log10; In 

e la concentrazione iniziale della sostanza 
infiarnmabile espressa nella stessa unità di 
misura dei LEL, doe in vol o/o o kg!m3. 
Talora nell'atmosfera esplosiva, la concen­
trazione di sostanza infiammabile puõ es­
sere 100% in volume (generalmente solo 
nella immediata vicinanza della sorgente 
di emissione). Tuttavia, quando si calcola 
t) il valere idoneo da assumere per X0 di­
pende dalle singole situazioni consideran­
do, tra l'altro, il volume interessare, la fre.:. 
quenza e.la durara dell'emissione, per cui 
per la maggior parte dei casi pratici sem­
bra ragionevole assumere per X0 una ccm­
centrazione superiore al LEL 

e i! numero di ricambi d'aria nell'unità di 
tempo; 

e nelle stesse unità di roisura di c, doê se 
C e i! numero di ric;ambi d'aria al secan­
do) il tempo tê in secondi; 

e un fattore che tiene como dell'imperfet­
ta miscelazione (vedi formula CB.3)). Taie 
fattore puõ variare ad esempio: da 5 per 
una ventilazione con l'aria che entra attra­
verso fessure e una sola apeffilra di scari­
co, a circa 1, per una ventilazione con 
l'aria che entra da un soffitto perforato e 
scarichi multipli; 

e il logaritmo naturale, cioe 2,303 . iog,o; 

k is a safety factor related to the LEI., see 
formula (B.l). 

k ê uri fattore di sicurezza liferito al lEL, 
vedi formula (B.l). 

The numerical value of t obtained by equation 
(B.6) by itself does not constitute a quantitative 

n· valore numerico di t che risulta dalla formula 
(B.6), non costituisce di per sé un metodo quanti-
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means of deciding on the zone type. It provides 
additional infonnation that has to be compareci 
with the time sca!e of the particular process and 
situation. 

Estirnation of t;legree o f ventilation 

A continuous grade of release normally leads to 
a zone O, a primary grade to zone 1 and a sec­
ondary grade to zone 2. This may not always be 
true beca use of the effect of ventilation. 

In some cases, the degree and leve! of availabil­
ity of ventilation may be so high that in practice 
there is no hazardous area. Alternatively, the 
degree of ventilation may be so low that the re­
sulting zone has a lower zone number (i.e. a 
zone 1 hazardous area from a secondary grade 
source). This occurs for example when the level 
of ventilation is such that the explosive atmos­
phere persists and is dispersed only s!owly after 
the gas of vapour re!ease has stopped. Thus the 
explosive atmosphere persists for longer than 
would be expected for the grade o f release. 

The volume V, can be used to provide a means 
of rating the ventilation as high, medium or 
low. The persistence time t can be used to de­
cide what degree of ventilation is required for 
one area to comply with the defi.nitions of 
zones O, 1 or 2. 
The ventilation may be regarded. as high (VH) 
when the volume Vz is very small or even negli­
gible. With the ventilation in operation, the 
source of release can be regarded as not pro­
ducing an explosive atmosphere, i.e. the sur­
rounding area ís non-hazardous. However, 
there will be an explosive atmosphere, albeit of 
negli~ible extent, dose to the source of release. 

In practice, high ventilation can generally be 
applied only to a local artificial ventilation sys­
tem around a source, to small enclosed areas or 
to very low release rates. Firstly, most enclosed 
areas contain multiple sources of release. It is 
not good practice to have multiple small haz­
ardous areas within an area generally classified 
as non-hazardous. Secondly, with the typical re­
lease rates considered for area classifi.cation, 
natural ventilation is often insufficient even in 
the open. Furthermore, it is normally irnpracti­
cable to ventilare artifi.cially larger enclosed are­
as at the rates required. 

The volume y; does not give any indication of 
the time for which the explosive atrnosphere 
would persist after release has stopped. This is 
not relevant in the high ventilation (VH) case 
but is a factor in assessing if the ventilation is 
medium (VM) or low (VL). 

. Valutazione del grado di v.;,tílazione 

Una emissione di grado continuo determina gene­
ralmente una zona O, una di primo grado una 
zona 1 ed una di secando grado una zona 2. Ciõ 
puõ non sempre essere vero a causa degli effetti 
della ventilazione. 
In alcuni casi, il grado e la dlsponibilità della venti­
lazione possono essere cosi alti che in pratica il 
luogo pericoloso rron esiste. Al contrario, il grado 
di ventilazione puõ essere ·cosi basso da far risulta­
re una zona con un numero piü basso di zona (ad 
esempio) un:a zona 1 generata da una emissione di 
secando grado). Questo accade ad esempio, quan-· 
do la ventilazione e tale che l'atrnosfera persiste e, 
dopo ·!'arresto dell'emissione del gas o vapore, si 
disperde lentamente. Cosicché ]'atmosfera esplosi­
va pennane piii a lungo di quanto d si sarebbe at­
teso in relazione al grado di emissione. 

ll volume V, puõ essere usato come mezzo per 
valutare il grado di ventilazione come alto, media 
o basso. I! ter.npo di persistenza t puõ essere uti­
lizzato per determinare il grado di ventilazione 
necessario perché un luogo soddisfi alie defi.nizio­
ni di zona O, 1 o 2. 
Il grado della ventilazione puõ essere considerato 
alto (VH) quando il volume V, e molto piccolo o 
trascurabile. Con ·la ventilazione in fu.nzione, si 
puõ considerare che la sorgente di emissione non· 
generi un'atmosfera esplosiva, doê il luogo ad 
essa circostante non e pericoloso. Esiste tuttavía, 
un'atmosfera esplosiva, per quanto di estensíone 
trascurabile, adiacente alla sorgente di ernissione. 

in pratica, il grado di ventilazione alto puõ general­
mente ess~re ottenuto solamente con un sistemq.. di 
ventilazione artifi.dale locale il cui flusso d'aria investe 
la sorgente di emissione, o in piccoli luoghi a! chiuso, 
oppure con portare di ernissione molto basse. Innan­
zi rutto, la maggior parte dei luoghi a! chiuso contie­
ne píü sorgenti di emissione e non ê buona norma 
avere tante piccole zone pericolose all'intemo dl un 
luogo classificato non pericoloso. in secondo luogo, 
con le tipiche portare di emissione considerare nella 
classificazione, per ottenere il grado di ventilazione 
alto anche la ventilazione naturale e sovenre insuffi.­
ci.ente. Inoltre, normalmente non e possibile ventilare 
artificialmente i luoghi al chiuso di norevoli estensioni 
con le portare di aria che sarebbero richieste per il 
grado di ventilazione alto. 

Il volume V, non dà alcuna indicazione sul tempo 
di persistenza della atmosfera pericolosa dopo 
!'arresto dell'emissione. Questo non e rilevante 
con grado di ventilazione alto (VH), ma e un fat­
tore di valutazione se ü.gradc e media (VM) o 
basso 
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Ventilation regarded as medium (VM) should con­
trai the dispersion of the release of flammable va­
pour or gas. The time taken to disperse an explo­
sive atmosphere after release has stopped should 
be such that the condition for either a ·zone · 1 or · 
zone 2 is met, dependiog on whether the grade of 
release is prinlruy or secondary. The acoeptable 
dispersion time depends on the expected frequen­
cy of release and the duration of each release. The 
volume v; will.often be less than the volume of 
any enclosed area. In this case it may be aoceptable 
to classify oniy part of the enclosed area as hazard­
ous. In some cases,· dependiog on the size of the 
enclosed area, the volume Vz can be similar to the 
enclosed volume. In this case, all of the enclosed 
area should be classified as hazardous. 

!f the zona! concept is not met, then the ventila­
tion should be regarded as low (VI.). With low 
ventilation the volume V, wi!l often be similar 
to or greater than the volume of any enclosed 
area. Low ventilation (VL) should not generally 
occur in open air situations except where there 
are restrictions to air fl.ow, for example, in pirs. 

Availabili!y o! ventilation 
The availability of ventilation hás an influence 
on the presence or formation of an explosive 
atrnosphere. Thus the availability (as well as the 
degree) · of ventilation needs to be raken into 
consideration when determining the type of 
zone. 

Three leveis of availability of the ventilation 
should be considered (see examples in Annex C): 

• good: ventilation is present virtually 

• fair: 

• poor: 

continuously; 
ventihition is expected to be 
present during normal opera-
tion. Discontinuities are permit­
ted provided they occur infre­
quently and for short periods; 
ventilation which does not meet 
the srandard of fair or good, but 
discontinuities are not eÃ1>ected 
to occur for long periods. 

Ventilation that does not even meet the require­
ment for poor availability must not be consid­
ered to comribute to the ventilation of the area. 

Natural ventilation 

For outdoor areas the evaluation of ventilation 
should normally be based on an assumed mini­
muro wind speed of 0,5 m/s, which will be· 
present virtu.ally continuously. In which case 

~ H." ~ 
Il grado di ventilazione media (VM) dov :._ e \<11'1 
controllare la dispersione de!l'emissione del :.o o '1,)-
vapore 'infiammabile. Il tempo impiegato p ·- , ~ 
sperdere un'atrnosfera esplosiva dopo l' "0 '<' <,'< 

:>V.t,l. Ml' de!l'emissione dovrebbe essere .tale ·da rispetta,.,.,-._,. 
le C~nclizioni sía di zona 1 sia di zona 2, a secon-
cta che l'emissione sia di primo o secando grado. 
n tempo di dispersione accettabile dipende dalla 
frequenza e durara previste per ogni emissione. Il 
volume v; risulra spesso piii piccolo del volume 
del. luogo al chiuso. In questo caso puõ essere 
ammesso classificare come pericolosa solamente 
una parte di detto luogo. In alcuni casi il 
volume v; puõ risulrare símile al volume delluo-
go al chiuso. In tal caso, tutto detto luogo dovreb-
be essere classificato come pericoloso. 

Quando non sono rispettati gli abbinamenti tra grado 
di emissione e tipo di zona secando i quall una emis­
sione di grado continuo determina una zona O, una 
di primo grado una zona 1 ed una di secando grado 
una zona 2, il grado della ventilazione deve essere 
consideram basso (VL). Con il grado basso, il volume 
V, spesso risUlra simile o piii grande de! volume dei 
luoghi al chiuso. li grado basso (VI.) non dovrebbe 
generalmente riscontrarsi in situazioni all'aperto, ec­
cetto dove ci siano restrizioni al flusso dell'aria, ad 
esempio nelle fosse. 

Disponibilità della ventiiazione 
La disponibilità della ventilazione ha influenza 
sulla presenza o formazione di un'atmosfera 
esplosiva. Pertanto, la disponibilità (come pure il 
grado) della ventilazione deve essere presa in 
considerazione quando si determina i! tipo della 
zona. 

Si cpnsiderano i seguenti tre livelli di disponibilità 
della ventilazione (v~di esempi nell'allegato C): 

c buona: 

a adeguata: 

quando la ventilazione ê presen­
te in pratica con continuità; 
quando la ventilazione ê conside­
rara presente durante il funziona-
mento normale. Sono ammesse 
delle intenuzioni purché siano 
poco frequenti e per brevi periodi. 

111 scarsa: quando la ventilazione non ri­
sponde ai requisiti di adeguata o 
buona, tuttavia non sono previste 
ínterruzioni per lunghi periodi. 

Una ventila.Z;ione che non risponde neanche ai re­
quisiti previsti dalla scarsa disponibilità non deve 
essere considerata come contributo alla ventila­
zíone delluogo. 

Ventilazione naturale 

Per i luoghi all'aperto la valutazione dell'estensio­
ne, dovrebbe normalmente basarsi su una veloci­
tà del.vento ntinima stimara di O ,5 m/ s, che di fat­
to ê presente continuamente. In questo caso la 
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the availability of the ventibtion can be consid­
ered as "good". 

. Artificial ventilation 

In assessing the availability of artificial ventila­
tion, the reliability of the equipment and the 

· availability of, for example, standby blowers 
should be considered. Good availability will 
normally require, on failure, automatic starr-up 
of standby blower(s). However, if provision is 
made for preventing the release of flarnmable 
material when the ventilation has failed (for ex­
ample by automatically closing down the proc­
ess), the classification determined with the ven­
tilation operating need not be modilied, i.e. the 
availability may be assumed to be good. 

ft 
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~ ~ - _B._6~ __ P_ra_c_tic_a_l~g_u·_td_e _________ _ 
~ .. The effect of ventilation on the rype of the 
"'; zones can be summarized in table B.l. Some 
~,' calculations are included in B.7. 
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disponibilità della ventilazione puõ ess 
derata come "buona" . 

· quando viene meno la ventilazione (per esempio 
mediante arresto automatico del processo), non e 
necessario modificare la clàssificazione determi­
nata con la ventilazione in funzione, cioê la di­
sporubilità puõ essere assunta come buona. 

Guida pratica 
L'effetto della ven~one sui tipi di zone ê rias­
sunto nella Tab. B.l. Alcuni calcoli sono riporrati 
nell'articolo B.7. 



Tab. B.1 

Grado 
de lia 

Grado 
Degree 

Alto 
High ____.:;_ _______ _____,_ ___ _ 

Disponibilità 

Media 
Mediam 

Basso 
Low 

emissione Availabilíiy 
Gmdem r-----------,---------~---------.-----,~-----------,------------r---·-------
release Scarsa 

Continuo 
~-Continuas 

Primo 
Primary 

Buona 
Good 

Adeguata 
Fair 

Scarsa 
Poor 

1. Buona , 
Good 

Adeguata 
Fair 

Scarsa 
Poor 

!CZona O NE) 
~ (Zone ONE) 

.) ·~''' -.,.J .. " .. 
lczo;;; o·N:É). ·~cZ~~a"o"N:É) \zona O ;zona O+ Zona 2 !Zona O+ Zona 1 
j (Zone O NE) j (Zone O NE) Í Zone O I Zone O + Zone 2 l Zone O + Zone 1 

\Zona non I Zona 2 (l) j Zona 1 (1) 

! pericolosaCl) j i 
j Non-hazardous 0) ! Zone 2 0) I Zone 1 Cl) 

! (Zona 1 NE) i (Zon._a_1_N_IE_)-..;[c:(Zccoc..na:.;:;__l_NE_) : Zo_na_lt"zona 1 + Zona 2 i Zona 1 + Zona 2 
! (Zone 1 flE) .l (Zonel NE) ! (Zonel NE) 

I 
jzonel 1 Zone 1 + Zone 2 1 Zone 1 + Zoize 2 

~Zona non ~Zona zCI) 
l pericolosaClJ , 
l Non-bazardous 0) \ Zone 2 (l) 

t Zona zO) 

\zone2°' 

Good 
Buona, 

Gaod 
Adeguata 

Fair 
o Scarsa 
arpoar 

izo~a·à 
!zoneO 

!Zona 1 
! o Zona 0(3) 

or Zone o<3) 

··s~~~~d~~p5 -l (Z~~a-2-Ni)- ---1 z;~a z NE---- i z;~ -z-- -.-. T 2:~~;-z--; z~;;_z-------- ----~i~~; 2---------~z;;;.a_i_ ~-;;,.~h~-
secondar:f-2' ] (Zone 2 NE) i Zone 2 NE [ Zone 2 Í Zone 2 ! Zone 2 i Zone 2 j Zona 0(3) 

{1) 

\ I ] Zone 1 anel even 
! ! ! ~ZoneoC3) 
l Zona non \Zona non ] 
1 pericolosaCl) \pericolosaCl) [ \ . 
~ Non-bazardous (l) J Non-bazardouf1)! ~ 

Zona O NE. 1 NE o 2 NE indicano una zona teorica dove, in condizioni normali, l'estensione e trascurabTtê~--­
Zone O NE, 1 NE or 2 NE indicates a theoretical zone which would be of negligible extent under normal condiüons. 

(2) La zona 2 creata da una emissione di.secondo grado puà superare que!la imputablle ad una emissione di primo graqo o di grado continuo; in tal ca-
~ so, si dovrebbe considerare la distanza maggiore. . 

The zone 2 area created by a secondary grade ot release may exceed that attrib!JI;able to a primary or continuous grade of release; in which case, the greater distance 
shou/d be ta.ken. · 

.,J\3) E zona O·se la ventilazione e cosi debele e l'emissione ê ta!e che un'atmosfera esp!osiva esiste praticamente in continuazione (cioê si e vicini ad una 
situazione di assenza di ventilazione). 
Wifl be zone O if the ventilation isso weak and the re!ease is such that in practice an explosive atmosphere exists virtualfy continuously (i. e. approaching a "no ventilationD 
conditian). 

Notr:z_e "+'significa 'circondata da'. 
";_:.~!~~if!~ ~~_U,I}!~~d_!!!!. by". 

: .. · ~ .~ ' 
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B.7 Calculations to ascertain the degree of 
ventilation 

·--
Calculation No. 1 

Characteristics of release 

Flammable material toluene vapour 

Source of release 

Lower explosion 
limit (LEI) 

Grade of release 

Safety factor, k 

Release rate, 
(dG/dt)= 

flange 

0,046 kg!m3 (1,2"/o voL) 

continuous 

0,25 

2,8 · 10-10 kg!s 

Ventilatiori characteristics 

Indoor situation 

Number of air 
changes, C 

Quality factor, f 

Ambienr 

1/h, (2,8 · 104 /s) 

5 

temperature, T 20°C (293 K) 

Temperature 
coeffident, (T/293 K) 1 

Minimum volumetric flow rate Of fresh aír: 

. ~:.~. 
Calco li per la determinazione dei grado h'?~' ~'\ 
ventHazione te,/' ~ 1·<.:"~ ·::_:;::- t 

·-j~\C\,Jo _\ 
Calco/o n° 1 \?it ... - ~~/ 
Caratteristiche dell'emissione ~-
Sostanza irrfian1mabile vapori di toluene -

Sorgente di emissione flangia (non guasra) 

Limite inferiore di 
esplodibilità (LEL) 0,046 kg!m3 (1,2% voL) 

Grado di -emissione continuo 

· Fattore di sicurezza, k 0,25 

Portata di emissione, 
(dG/dt)m,_, -2,8 · 10-10 kg!s 

Caratteristiche della ventilazione 

Luogo al chiuso 

Numero di ricambi 
d'aria, C 

Fattore di efficacia, f 

Temperatura 

1/h, (2,8 · 104 /s) 

5 

ambiente, T 20 oc (293 K) 

· Coefficiente di 
temperatura, (77293 K) 1 

Portata volumetrica minima di aria fresca: 
...... ,,,,_ 

(dV/ dt)min :::; 
(dGI dt)mox T 2, 8 · 10-lO 293 = 2 4 . lO-Sm3/s 

k · LEL . 293 = O, 25 · O, 046 293 ' 

Evaluation of hypothetical volume v;. Valutazione del volume ipotetico v;: 

f- (dVI dt)mrn 
v;= c 

-S 
= 5 · 2, 4- 10 = 4, 3 . 10-<m3 

2, 8 ' 10--4 

Time of persistence: 

This is not applicable to a continuous release. 

Conclusíon 

The hypothetical volume v; is reduced to a 
negligible value. 

Tbe degree of ventilation is considered as high 
with regard to the source. 

NORMA TECNICA 

Tempo di persistenza: 

Non applicabile ad una emissione di grado continuo. 

Conclusíone 

Il volume ipotetico v; e ridotto ad un valore tra­
scurabile. 

n grado di ventilazione, in relazione all'emissio­
ne, e considerato alto. 
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Calculation No. 2 Calcolo n° 2 {';;;.( "-'~"'~ 3· \ 

Characteristics of release Caratteristiche dell'emissione . . 1\·;~:: ~ /fJ •1 
Flanunable material toluene vapour Sostanza infiammabile vapon di toluene:_ '.:':?-·._ \fij/ 
Source of release failure of flange · Sorgente di emissione guasto di una fla~' 
Lower e}..'Ploston Limite inferiore di 
limit (IEL) 0,046 kg/m3 (1,2"/o voL) esplodibilità (IEL) 0,046 kg!m3 (1,2% vol.) 
Grade of release 
Safety factor, k 

Release rate, 
(dG/dt)= 

secondaty 

0,5 

2,8 · 10·6 kg/s 

Ventilat:ion characteristics 

Indoor situation 

Number of air 
changes, C 

Quality factor, f 
Ambient 

1/h (2,8 . 10'4/s) 

5 

temperature, T 20°C (293 K) 
Temperature 
coefficien~ (77293 K) 1 

Minimum volumetric flow rate of fresh air: 

Grado di emissione 

Fattore di sicurezza, k 
Portara di emissione, 
(dG/dt)= 

secando 

0,5 

2,8 · 10-õ kg/s 

Caratteristiche della ventilazione 

Luogo al chiuso 
Numero di ricambi 
d'aria, C 

Fattore di efficacia, f 
Temperarura 

1/h, (2,8 · 104 /s) 

5 

ambiente, T 20 oc (293 K) 
Coefficiente di 
temperatura, (T/293 K) 1 

Portara volumetrica minima d'aria fresca: 

(dG/ dt)m.x. _I_= 2, 8. 10-6 . 293 = 1. 2. 10-4m' /s 
(dV/ dt)m<n = k · LEL 293 O, 5 ·O, 046 293 ' 

Evaluation of hypothetical volume v;: Valutazione del volume ipotetico Vz: 

f· (dV/ dt)min ) ·1, 2 · 10-4 . 3 
V= = =2,2m 
' c 2, 8. 10-4 

Time of persistence: 

Conclusion 

The hypoth<õtical volume v; is significam but 
can be controlled. 
1be degree o f ventilation is considered as medi­
um with regard to the source on thís basts. How­
ever any release would persíst and the concept of 
zone 2 may not be met. 

Tempo di persistenza: 

Conclusione 
Il volume ipotetico Yz e significativo ma puà esse­
re controllato. 

Il grado di ventilo.zione, in relazione aWemissio­
ne, e considerato media; tuttavia, si avrebbe la 
persistenza di atmoifera esplosiva a seguito di una 
qualsitJ.si emissione, per cui potrebbe non essere ri­
.pettata la definizíone di zona 2. 

NnRMA TECN!CA 
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Calculation No. 3 

Characteristics of release 

Flammable material propane gas 
Source of release can-filling nozzle 

Lower explosion 
li.mit(l.EX) 0,039 kglm3 (2,1% voL) 

Grade of release pri.mary 

Safety factor, k 0,25 
Release rate, 
(dG/dt)mru< 0,005 kg/s 

Ventilation characteristics 

Indoor situation 

Number of air 
changes, C 

Quality factor, f 

. A.mbient 

20/h (5,6 · 10·3 /s) 
1 

temperature, T 35°C G08 K) 
Temperature 
coefficient, (77293 K) 1,05 

Minimum volumetric flow rate of fresh air: 

Calco/o no 3 

Caratteristiche dell'emissione 

Sostanza infiam.mabile 
Sorgente di emissione 
bombole 
Limite inferiore di 
esplodibilità (LEL 

Grado di emissione 
Fattore di si01rezza, k 

Portara di emissíone, 
(dG!dt)m.x 

0,039 kglm3 (2,1% vol.) 

primo 

0,25 

0,005 kg/s 

Caratteristiche della ventilazione 
Luogo al chiuso 

Numero di rica.mbi 
d'aria, C 

Fattore di efficacia, f 
Temperatura 

20/h (5,6 · 10-3/s) 

1 

ambiente, T 35 °C (308 K) 
Coefficiente di 
temperatura, (17293 K) 1,05 

Portara volumetrica mínima d'aria fresca: 

(dG/ dt)m" T O, 005 308 O 6 '; 
(dV/dt)min = k · LEL . 293 =O, 25 ·O, 039.293 = ' m s 

Evaluation of hypothetical volume ~: 

f· (dV/ dt)min 
vz;;:: c ;:: 

Time of persistence: 

.,._,, ... , 

Conclusiori 

The hypothetical volume v; is significant but 
can ·be controlled. 
The degree o f ventilation is considered as m.edi­
U1n with regard to tbe source based on this crite­
rion. With a persistence time o f 0,26 h, the con­
cept o f zone 1 may not be met if the operation is 
repeated frequently. 

Valutazione de! volume ipotetico V,: 

1 ·O, 6 = 1, 1 · 102 m3 
5, 6. 10_, . 

Tempo di persistenza: 

Conclusione 

Il volume ipotetico Vz e significativo ma puà esse­
re controllato. 

Il grado di ventilazione, in relazione all'emissio­
ne~ e considerato media. Con un tempo di persi­
stenza di 0,26 h, potrebbe non essere rispettata la 
de.finizione di zona 1 nel caso di operç.zione ripe­
tuta frequentemente. 

r' ~·-~'"--··~-----c 
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Caicu/ation No. 4 Calco/o no 4 ,c;,· .. '"J ;:
0

0 ··, 

Characteristics of release Caratteristiche dell'emissione ;\ ;> V 
Flammable material ammonia gas 

Source of release evaporator valve 

Lower explosion 
limit(LEL) 0,105 kg!m3 (14,SOAlvoL) 

Grade of release secondary 

Safety factor, k 0,5 

Release rate, 
(dG/dt)rnax 5 · 10-6 kgls 

Ventilation characteristics 

Indoor situation 

Nurnberofair 
changes, C 

Quality facror, f 

Ambient 

15/h, (4,2 ·10·3js) 

1 

· temperature, T 20°C (293 K) 

Temperature 
coefficient, ( T/293 K) 1 

Minimum volumetric flow rate of fresh air: 

( dVI dt) . ; (dGI dt)m, .. _I_ 
mm k · LEL 293 

Evaluation of hypothetical volume V,: 

f· (dV/ dt)min v. ; ; 
' c 

Time of persistence: 

t ; 

Conclusion 

The hypothetical volume V, is reduced to a 
negligible value. 

Tbe degree o f ventilation is considered as bigb 
with regard to tbe source. However any equz"p­
ment iocated adjacent to tbe valve sbouid be 
suitable for zone 2 (see table B. 1) 

Sostanza infiammabile 

Sorgente di emissione 

Limite inferiore di 
esplodibilità (LEL) 

Grado di emissione 

Fattore di sicurezza, k 

Portara di emissione, 
(dG/dt)rnax 

amrhoniaca gasso~i~ . . . . ." ,-: :·>~ .· 
valvola dell'evaporato~./ 

0,105 kglm3 (14,8% voL) 

secando 
0,5 

5 · 10·6 kg/s 

Caratteristiche della ventilazione 

Luogo al chiuso 

Numero di ricambi 
d'aria, C 15/h (4,2 · w·3/s) 

Fartare efficada, f 
Temperatura 

1 

ambiente, T 20 °C (293 K) 

Coefficiente di 
temperatura, (T/293 K) 1 

Portata volumetrica minima d'aria fresca: 

-6 9 5 · 10 · ~; 9 5 ·10-5 m3 /s o, 5 . o, 105 293 , 

Valutazione dei volume ipotetico v;: 

-5 
1 · 9, 5 · 10 ; O, 02 m' 

4, 2 . 10_, 

Tempo di persisrenza: 

14:,8. o, 5 

100 
O, 17 h (lOmin) 

Condusione 

n volume ipotetico v; e ridotto ad un valore tra­
scurabile. 

li grado di ventilazione, in relazione all'emissio­
ne, e considerato alto. Tuttavia, /e apparecchia­
ture installate adiacenti alia valvola. dovrebbero 
essere adatte per la zona 2 (vedi Tab. B.l). 

unn!l:!lll 'T'I"'<'M'"" 
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Calculation No. 5 

Characteristics of release 

Flammable material 

Source of release 

Lower explosion 
limit (LEI.) 

Grade of release 
Safety factor, k 

Release rate, 
(dG/dt\nox 

propane gas 
compressor seal 

0,039 kg!m3 (2, 1% vol.) 

secondaty 

0,5 

0,02 kg/s 

Ventilation characteristics 

Jndoor situation 
Number of air 
changes, C 

Quality factor, f 

Ambient 

2/h, (5,6 · W4;s) 

5 

temperature, T 20°C (293 K) 
Temperature 
coefficient, (T/293 K) 1 

Minimum volumetric flow rate of fresh air: 

Calcolo no 5 

Ca.-atteristiche dell'emissione 
Sostanza infiarnmabile 

Sorgente di emissione 

Llir..ite inferiore di 
esplodibilità (LEI.) 

Grado di emissione 

Faitore di sicurezza, k 

Porr.at:a di emissione, 
(dG!dt)= 

gas propano 

tenuta di un . compres­
sare 

0,039 kg!m3 (2,1% vol.) 

secando 
0,5 

0,02 kg/s 

Caratteristiche della ventilazione 

Luogo al chiuso 
Numero di ricambi 
d'aria, C 

Fattore di efficacia, f 

Temperatura 

2/h (5,6 . 104 /s) 

5 

ambiente, T 20 °C (293 K) 
Coefficiente di 
temperatura, (T/293 K) 1 

Portata volumetrica minima d'aria fresca: 

(dGI dt)m,~ T O, 02 293 = 1 02 m' /s 
(dV/ dt)min = k · LEL . 293 =O, 5 ·O, 039 293 ' 

Evaluation of hypothetical volume Vz: Valutazione de! volume ipotetico 11;: 

f· (dV/dt)min 5·1 02 3 
V, = ----:::----= = ' = 9200 m c 5, 6. 10-4 

Time of persistence: 

Conclusion 

In a room of 10 m · 15 m · 6 m for example, the 
hypothetical volume v; would extend beyond 
the physical boundaries and would persist. 
Tbe degree of ventilation is considered as low 
with regard to the source. 

Tempo di persistenza: 

Conclusione 

In un locale di 10 m · 15 m · 6 m, ad esempio, il 
volume ipotetico v; si estenderebbe oltre i confini 
fisici e persisterebbe. 

n grado di ventilazione, in .re!azione all'emissio­
ne, e considerato basso. 

--- -~-------, 

JOSi: 'Jõ;'-·,...,-·~---

Pirc:rc,~· ;;., >-··• .: :::::. .::, . 

..;,, 



,. 
i 

Calculatíon No. 6 

Characteristics of release 

Flammable material methane gas 

Source of release 

Lower explC?sion 
limit (IEL) 

Grade of release 

Safety factor, k 

Release rate, 
(dG/dt\mx 

pipe fitting 

0,033 kg/m3 (5% vol.) 

secondaty 
0,5 

1 kg/s 

Ventilation c:haracteristics 

Outdoor situation 

Minimum wind 
speed 

Resulting in an air 
exchange, C 

Quality factor, f 
Ambient 

0,5 m!s 

>3 · 10"2 /s 

3 

temperature, T 15'C (288 K) 

Temperature 
coeffident, (71293 K) 0,98 

Minimum volumetric flow rate of fresh air: 

Calco/o n' 6 

Caratteristiche dell' emissione 

Sostanza infiammabile 

Sorgente di emissione 
Llmite inferiore di 
esplodibilità (I..E[) 

Grado di emissione 
Fattore di sicurezza, k 

Portata di ernissione, 

(dG/dt),""" 

0,033 kg!m3 (5% vol.) 
secando 
0,5 

1 kg!s 

Caratteristiche della ventilazione 

Luogo all'aperto 

Minima velodtà 
de! vento 

Corrispondenti ad un 
ricambio d'aria, C 

Fattore di efficacia, f 
Temperatura 

0,5 m/s 

3 . 10"2/s 

3 

ambiente, T 15 'C (288 K) 
· Coeffidente di 
temperatura, (71293 K) 0,98 

Portara volumetrica minima d'aria fresca: 

( dV/ dt) . = (dG/ dt)m" T 1 288 3 
· mm k · LEL . 293 = O, 5 · O, 033 . 293 = 58' 1 m /s 

Evaluation of hypothetical volume v;~ Valutazione del volume ipotetico Vz: 

V, = f. (dVI dt)m<o = .3. 58, 1 = 5810 m' 
c 3. 10-2 

. Time of persistence: 

Conclusion 

The hypothetical volume V, is significant but 
can be controlled, and would not persist. 
The degree of venti/ation is considered as medi­
um with regard to the sou.rce. 

Tempo di persistenza: 

Conclusione 
ll volume ipotetico V, e significativo ma puà esse­
re controllato e non persiste~ebbe, 
n grado di z,:entilazione,. in relazione all'emissio­
ne, e considerato media(!). . 

(1) (Non contenuta nelle pubblicazibni IEC e CENELEC) -I risu/IE.ti 
dei calco/i non corrispondono a que/li errati del/a EN 60079-10. 
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Lower explosion 
limit (LEr:) 

Grade of release 

Safety factor, k 

Release rate, 
(dG/dt)mox 

0,046 kg/m3 (1,2% vol.) 

secondary 

0,5 

6 · 104 kg/s 

Ventilation characteristics 

Indoor situation 

Nurnber of air 
changes, C 

Qualíty factor, f 

Arnbient 

12/h (3,33 . 10-3) 

2 

temperature, T 20°C (293 K) 

Temperature 
coefficient, (T/293 K) 1 

Minimum volumetric flow rate of fresh air: 

Limite inferiore di 
esplodibilitã (LEI) 

Grado di emissione 
Fau:ore di sicurezza, k 
Portata di emissione, 
(dG/dt)= 

0,046 kg!m3 (1,2% vol.) 

secando 

0,5 

6 · 104 kg/s 

Caratteristiche della ventilazione 

Luogo ai chiuso 

Numero di ricambi 
d'aria, C 

Fartare di efficacia, f 

Temperatura 

12/h (3,33 · 10-3/s) 

2 

ambiente, T 20 °C (293 K) 

Coeffidente di 
temperatura, (77293 K) 1 

Pcrtata volumetrica minima d'a...-ria fresca: 

(dV/ dt)min = (dGI dt)m" T 6. 10-4 . 293 = 26. 10-3 m3/s 
k · LEL . W = O, 5 · O, 046 293 

Evaluation of hypothetical volume V,: Valutazione del volume ipotetico Yz: 

f • (dV/ dt)min 

c 
6 -3 = 2 · 2 - 10 = 15, 7 m3 

3, 33. 10-3 

Tirrie of persistence: Tempo di persistenza: 

t = =f ln LEL. k= -2 ln 1, 2. O, 5 0,85 h(51 min) 
c xo 12 100 

Conclusion 
The hypothetical volume v; is significam but 
can be ·controlled. 

The degree of ventilation is considered o.s medi­
um with regard to the source. Based on tbis pe1·­
sistence time, the concept of zone 2 would be 
met. 

NORMA TEGNICA 

...... , .. ,..~,. ~ .. , .. , 

Conclusione · 

Il volume ipotetico v; e significativo ma puà esse­
re controllato. 

Il grado di ventilazione, in relazione all'emissio­
ne1 e considerato media. Sulla base del tempo di 
persistenza determinato, sarebbe rispettata la defi­
nizione di zona 2. 

o,·.,, 
.. 



· .. ~~~~·:;e..,~~z.:.:::::::~~~:'.õ.::'X:':~~:·:.~.:::z:::;:;:~·~~~;~..::;:::::;,s;;;;::;i::;;:g~:.;,:_:~i.::::.::~"~;,:;;~G::;:;~~~~?:;~;=,..._, .... ~,..~~~~"',";; . .t.z:::-·""'':"""'':-:;z:..""'··":":7'!:::;.,::;;;,~~ .::_:2;-.., 
. . ;?~;8;:,...-~~;. \ 
: .. . !!!f~/~ ~':?c ""<?::·, \ 

• · w·c. < .. • , 

practice of area classification involv<Os ·a 
knowledge of lhe behaviour of flammable gases 
ánd liquida when lhey are released from contain-
ment; and sound engineering judgement based 

, . on experience of the performance of items of 
.plant equipment under specified conditions. For 
·tbis. reason, it is not practicable to give every 
conceivable variation of plant and process char­
aC:teristics. Therefore, the examples chosen are 
·tb.ose which best describe the overall philosophy 
of area classification, so as to permit the safe use 
·0 [ apparatus in hazardous locations, where the 
dangerous material is a flammable liquid, lique­
fied gas or vapour, or material which is normally 
· gaseous and flammable when mixed with air in 
appropriate concentrations. 

In aniving at the distances shown in the dia­
grams, specific plant component conditions 

· have been given. The leakage conditions have 
been considered in relation to lhe mechanical 
performance of the equipment and other repre­
sentative design criteria. They are not generally 
applicable; factors such as inventory of process 
material, shur-off time, dispersion time, pres­
sure, temperature and other criteria related both 
to plant components and process material all af­
fect the area classification and will need to be 

. applied to the particular problern being consid-
ered. Thus these examples represem guidance 
only and will need to be adapted so as to take 
into account particular circumstances. 

According ro the national or industrial cede se­
lected, the shape and extent of the zones may 
va1y. 

The intention of the examples which follow is 
not primarily that they should be used for area 
classification. Their principal objective is to 
demonstrare typical results which might be ob­
tained in practice in a number of different situa­
tions by following the guidance and procedures 
in this Standard. They may also be of use in de­
veloping detailed supplementary standards. 

The figures shown are taken from, or corre­
spond closely to, those in various national or 
industrial codes. They are intended only as a 
guide to the magnitude of the zones; in individ-

ESEMPI DI CLASSlFICAZIONE DEi LUOG '
1
J:. ~l.OJ \~~ 

PERICOLOS! . ~.}\ ~} 
\;~'::-.,.. /:{;-"> I· 

.... ~r;--·-::';r· .... ~:"' 
La pratica della ·classificazione dei luoghi im · '' '' 
una conoscenza de! comportaÍnento dei gas e li-
qilldi infi.ammabili quando vengono emessi da! 
loro contenitore, ed una valida valutazione tecni-
ca basata sull'esperienza del comportamento delle 
singole apparecchiature dell'impianto in specifi-
che condizioni. Per questa ragione, non e possibi-
le indicare tutti i casi di impianti e processi. Tutta-
via, gli esempi scelti sono quelli che descrivono 
meglio la filosofia generale di classificazione dei 
h:.oghi, in modo da permettere !'uso sicuro delle 
costruzioni nei luoghi pericolosi, dove la sostanza 
pericolosa e un liquido infi.ammabile, un gas li-
quefatto o un vapore, oppure ê una sostanza nor.,. 
rnalmente gassosa ed infiammabile miscelata con 
l'aria in appropriate concentrazioni. 

Per i componenti dell'impianto sono state indicar~ 
le· condizioni particolari che hanno condotto alie 
distanze indicate nelle figure. Le caratteristiche del­
la perdita sono state considerate in relazione alia 
prestazione meécanica dell'apparecchiatura ed altri 
criteri di progetto rappresentativi. Tali caratteristi­
che non sono applicabili a tutti i casi; fattori come 
la molteplicità delle sostanze impiegate nel proces­
so, il tempo di arresto, il tempo di dispersione, la 
pressione, la temperatura ed altri criteri relativi sia 
ai componenti dell'impianto che alie sostanze di 
prOcesso, influenzano tutti la classificazione dei 
luoghi.ed e necessario consic\erarli nel caso specifi­
co in esame. Pertanto, questi esempi rappresenta­
no solo una guida e richiedono gli adattamenti de! 
caso per tener conto delle circosranze particolari. 

Iz forma e l'estensione delle zone possono diffe­
rire in relazione alle guide e raccomandazioni na­
zionali o industriali prescelte. 

Gli esempi che seguono non hanno lo scopo pri­
Inario di essere utilizzati per la classificazione dei 
luoghi pericolosi. 11 !oro principale obiettivo e 
csprimere dei risultati tipid che possono essere 
ortenuti in un numero di luoghi differenti, se­
guendo i criteri e ·le procedure di questa Norma. 
Questi esempi possono anche essere utilizzati per 
l'elaborazione di norme dettagliate supplementari. 

Le figure sono state ricavare da diverse guide e rac­
comandazioni nazionali o industriali, o sono !oro 
moita sirnili. Esse vanno intese solamente come una 
guida alia grandezza delle zone; in ciascun caso par-
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ual cases, the extent and shape of the zones 
may be taken from the relevant code. 

If it is intended that the examples given in this 
Standard be used for area classification in -prac­
tice, account must be taken of the specific de­
tails of each individual case. 

In each exarnple, some but not all of the pararn­
eters which inf!uer.~e the type and extent of 
zones aie given. The result of the classification 
norrnally gives a conservative result, taking into 
acccunt those factors which have been sped­
fied and others which it has been possible to 

identify but not quantify. Tbis means that, 1f it is 
possible to specify the operating parameters 
more closely, a more predse classification will 
be obtained. 

""·· 
. \. 

;_;.~/~ ~ \ 

ticolare, l'estensione e la forma delle zone . . )'1.9 '-·, 
re ricavata dalla guida o raccomandazione s~~~~ ~(: 

• ii't)':-=--···'8..\ '>1, ' 

Se nella classificazione dei luoghi pericolosi st · ·~•4 ''~"'·' 
tende impiegare gli esempi di questa ·Norma, si 
devono considerare le particolarità di ogni singo-
lc caso. 

Per ciascun esempio vengono indicare alcune 
grandezze, ma non tutte, che influenzano il tipo e 
1' estensione delle zone. Normalmente, conside­
rando i fattori che sono stati spedficati ed altri 
che sono stati identifi.cati ma non quantificati, il ri­
sultato della classiiicazione e cautelativo. Questo 
significa che se e possibile spedficare piu det~· 

tagliatamente le grandezze operative, si otterrà 
una classificazione piu predsa. 



Example No. 1 

A normal industrial purnp mounted at ground 
leve!, situated outdoors, pumping flammable 
liquid: 

CAPTION 

.! Ground levei§ 
~ Sump 

LEGENDA 

.! Livello dei suo lo 
l Fossa 

Non in scala 
Nbt tosca/e 

~a 

~L 
2 

[.:~0{1 Zona l_Zone 1 

[22} Zona 2_Zone 2 _ Sorgente di emissione (tenuta pompa) 
- SouTce o f reiease (pump seal) 

Principali fattori che influenzano il tipo e l'estensione delle zone 
Principal Jactors which i"}fluence the type and extent o f zones· 

Impianto e processo 
Piant and process 

Ventilazione · 
Ventila.tatton 

Tipo ....................................... .. 
Type .. . 

Natural e 
Natural 

Grado.......................................... Medio 
Degree ...................... Medium 

Disponibilità ................................ Scarsa 
Availability................................ Poor 

Sorgente di emissione 
Source o f release 

Tenuta della pompa ................. . 
Pump seal ._. ................. . 

Sostanza 
Product 

Grado di emission.e 
Grade o f t•ekase 

Primo e secondo 
Primary mui sendary 

Artificial e 
Artificial 

Alto• 
High 
Adeguata 
F a ir 

Temperatura di infiammabilità.. Inferio:re alia temperatura di processo e alia temperarura ambiente 
Flash point............................... ........ Below process and ambient temperature · 

Densirà dei vapori...................... Superiore a quella dell'aria 
Vapour density...................... ...... .... Greater tban air 

"'Flusso d'aria proveniente dai motore della pompa 
;#Airflow from pump motor 

Taking into account relevant parameters, the 
following are typical va!ues which will be ob­
tained for a pump having a capacity of 50 m3/h 
and operating at a low pressure: 
a ~ 3 m horizonta!ly from source of release; 
b ~ 1 m from ground leve! and up to 1 m . 

above the source of relea.se. 

Note/Nota Due to the high air flow, the extent of zone 11s negli­
gible. 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti va!ori tipici per una pompa da 
50 m3 Ih e funzionante a bassa pressione: 

a = 3 m in orizzontale dalla sorgente di emissione; 
b ~ 1 rn da! .livello de! suolo e fino ad 1 m sopra 

la sorgente di ernissione. 

Grazie all'elevato flusso ·. dell'aria, l'estensione della 
zona 1 intorno alla sorgente 'di emissione e trascurabile. 
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Esempio /'? 2 . -. ·;,;~ o~ "r· :,. Example No. 2 

A normal industrial pum p mounted at ground 
leve!, situated indoors, pumping flammable liq­
uid: 

J r... ,._I., 
Una normale pompa indusrriale installata\a;J!vello ',!. ;'" 
de! suolo, situara al chluso, che pompa liql:J,idQ.in- , .:, . ./ ~ 

GAPTION 

1 Ground levei§ · 
2 Sump 

Non in scala 
Not tosca/e 

fiammabile: ~ 
LEGENDA 

l Livello dei suoio 
:?. Fossa 

c 

~ a '\ ~ 'I 

ISZJ Zona l_Zone 1 

IZZI Zona 2_Zone 2 

.· ...... .-· 

9 Sorgente di erníssione (tenuta pompa) 
Source o f release (pump se a/) 

Princ:ipali fattori che influenzano il tipo e l'estensione delle zone 
Principal Jaclors which influence the type and extent o f zones 

Impianto e processo 
Plant and Drocess 

Vent:ilaz.ione 
Ventilatation 

Tipo ........................................ . 
1j.pe............ ·························· 

Artificial e 
Arl:tjicial 

Grado ........................................... Medio 
Degree ..................................... . 

Disponibilità ............................... . 
Availabi/ity .................. ............. . 

Medtum 

Adeguata 
Fatr 

Sorgente di emissione 
Source o f release 

Grado di emissione 
Grade o f release 

Tenuta della pompa Primo e secondo 
premistoppa e pozza allivello 
del suolo .... , ............................... . 
Pump seal (packed gland) and pooi Primary and sendary 
at floor levei. .. ............................ . 

Sostanza 
Product 

Temperatura di infiammabilità.. Inferiore alia temperatura di processo e alia temperatura ambiente 
Flash point . .................................... Below process and ambient temperature 

Densità dei vapori...................... Superiore a quella dell'aria 
Vapou.r density................................ Greater than air 

Taking into account relevant parameters, the 
following are typical values which will be ob­
tained for a pump having a capacity of 50 m3 /h 
and operating at a Iow pressure. 
a = 1,5 m horizontally from source of release; 

b ~ 1 m from ground leve! and up to 1 m 
above the source of release; 

c ~ 3 m horizontally from source of release. 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti valor\ tipici per una pompa da 
50 m3 Ih e funzionante a bassa pressione: 

:a = 15 m in orizzontale dalla sorgente di ernis­
sione; 

b ~ 1 m da! livello de! suolo e fino ad 1 m sopra 
la sorgente di emissione; 

c = 3m in 9rizzontale da.lla sorgente di emissione. 
/ -, 

;c;r:..~~n:u::~.:-l::.'::2"~-.. ""',..,~'~"":.:.':ZiZ'::::::x:c;~~:t~;2-;;:r.,~~~Th'Jml~~-~...,...._v~...,..,~- ~ 7:.,--..,-·,.-""~-~----~~ .... ----~:..:..~~4" ... ,"""~.,.., .. r,.,....,.:·"" 
NORmA TEGN!GA ,---~·---·~-----·--·-- -·- -- I' 
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Example No. 3 EsempioN' 3 
Pressure breathing valve in the open air, from Valvola d1 sfioro in aria libera, da un serba 
process vessel: processo: 

Zona l_Zone 1 

Zona 2_Zone 2 

0 
Sorgente di emissione (sf..ato della valvola da 25 mm di diametro) · 
Source of rele~~e (vent outiet diameter 25 mm) : 

.... ,,_., .. · 

Principali fattori che influenzano il tipo e l'estensione delle zone 
Principal jactors wbich injluence tbe type and extent o f zones 

Impianto e processo 
Plant and process 

Ventilazione 
Ventilatation 

Tipo ........................................ . 
Type ..... .. 

Naturale 
Natural 

Grado ............................... :.......... Media 
Degree... ......... .. . ........ ............. .. Medium 

Disponibilità .............. , ................. Adeguata 
Availability........................... Fair 

Sorgente di emissione Grado di emissione 
Source o f release Grade o f release 

Sfiato della valvola..................... Primo 
Outlet Jrom vaive...... ................. Primary 

Sosranza 
Product 

Benzina 
Gasoline 

Densità dei vapori...................... Superiore a quella dell'aria 
Gas densfty................................ Greaterthan atr 

Taking into account relevant parameters, the fol­
lowing are typical values wbich will be obtained 
for a valve where the opening pressure of the 
valve is approximately 0,15 MPa (1,5 bar): 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti valori tipici per una valvola 
con una pressione di apertura di circa 0,15 lvlPa 
(1,5 bar): 

a = 3 m in all directions from source of release; a = 3 m :in tutte le direzioni dalla sorgente di 
ernissione; 

b ~ 5 m in ali directions from source of release. b ~ 5 m h-, tutte le direzioni dalla sorgente di 

l>JORMA TF~Nir.A 



Example No. 4 

Control valve, installed in a closed process 
pipework system conveying flammable gas: 

CAPTION 

.1 Ground levei 

LEGENDA 

1 Livello dei suolo 

-----------------------------1 
® Sorgente di emissione (valvola) 

SoU;rce of releçrse (valve) 

W Zona 2_Zone 2 

Principali fattori che inr1uenzano il tipo e l'estensione delle zone 
Principal factors which influence tbe type and e.xtent of zones 

Impianto e processo 
Planl and process 

Ventilazione 
· Ventilatation 

Tipo............ ............................. Naturale 
Type.............. ........................... Nalural 

Grado:......................................... Medio 
Degree ...... ...................... . 

Disponibilità ............................... . 
Availability ... ......................... . 

Medium 

Adeguata 
F ai r 

Sorgente di emissione Grado di emissione 
Source o f release Grade o f release 

Guarnizione di tenuta dell'asse Secando 
della pompa ............................... . 
Valve sbaft sea!.......... Secondary 

Sostanza 
Producl 

Gas ............................................ . 
Gas .................................. . 

Pro pano 
Propane 

Densità dei vapo~ ..................... . 
Gasdenstty ................................ . 

Superiore a quella dell'aria 
Greater tban air 

Taking into account relevant parameters, the 
following are typical values which will be ob­
tained for this example: 

a = 1 m in all directions from source of release. 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti valori tipici per questo esem­
pioo 

a = 1 m in tutte le direzioni dalla sorgente di 
e.rníssione. 
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Example No. 5 

A fixed process mixing vessel, situated indoors, be­
ing opened regularly for operational reasons. The 
liquicls are piped into and out of the vessel through 
a!l welded pipework flanged at the vessel: 

CAPTION 
1 Drain below ground levei 
~ Process liquid 
2 Ground leve 

Non in scala 
Not to SCffle 

LEGENDA 
1 Fossa ai di sotto dellivello dei suolo 

Liquido di processo 
Livello dei suolo 

d 

1ooj Zona O_ZoneO 

E2SJ Zona l_Zone 1. 

I2ZI Zona 2_Zone 2 

Principali fattori che influenzano il tipo e l'estensione delle zone 
Principal Jactors whicb injluence tbt! type an4 extent o f zones 

Impianto e processo 
Plant and process 

Ventilazione 
Ventilatation 

Tipo ............................... : ......... . 
Type ....... ·································· 

Grado ......................................... . 
Degree ..................................... . 

ArtL.iciale 
Arlificial 

Basso all'intemo del miscelatore 
Low inside tbe vessel 
Media all'esterno del rniscelatore 
Medium outside the vessel 

Disponibilità. .. .. . .. .. .. .. .. .... . ........... Adeguata 
Availability................... Fatr 

Sorgente di emissione 
Source o f release 

La superficie delliquido all'intemo del 
miscelatore ............................................................................................ . 
Liquid surface within tbe vessel.. ................................................. .. 
L'apertura dei miscelatore ............................................................... . 
lbe opening in the vessel ..... ...................................................... .. 
Spandimenti o perdite dei liquido in prossimità del 
rniscelatore ............................................................................................ . 
spillage o r /eakage o f liquid close to the vesse/... .... ................. . 

Sostanza 
Product 

Grado di emissione 
Grade ofrelease 

Continuo 
Continuas 
Primo 
Primary 

Secando 
Secondary 

Temperatura di infiammabilità.. Irúeriore alia temperatura di processo e alia temperatura ambiente 
Flash point ....................................... Below process and amí1ient temperature · 

Densità dei vapori...................... Superiore a quella de.li'aria 
Vapourdensity .............. ................. Greaterthan air 

Takíng into account relevant parameters, the 
following are typical values which will be ob­
tained for this example: 
a = 1 m horizontally from source of release; 
b = 1 m above source of release; 
c = 1 m horizontally; 
d ~ 2 m horizontally; 
e ~ 1 m above ground. 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti valori tipici per questo esem­
pio: 
a = 1 m in orizzontale dal1a sorgente di emissione; 
b = 1 m al di sopra della sorgente di emissione; 
c = 1 m in orizzontale; 
d ~ 2 m in orizzontale; 
e ~ 1 m sopra il suo!o. 



Example No. 6 

Oil/water gravity separator, situated outdoors, 
open to the atmosphere, in a petroleum refin­
ery: 

GAPTION 

1 Ground livel 
2 Liquid 

Non in scala 
Not to scale 

1 

~ Zona O_Zone O 

~ Zona 1_Zone 1 

tz2j Zona 2_Zone 2 

LEGENDA 
1 · Livello del suolo 

Liquido 

c 

Principali fattori che iniluenzano il tipo e l'estensione delle zone 
Principalfactors which injluence lhe type and extent ojzones 

. Impianto e processo 
Plant and process 

Ventilazi.one 
Ventilatation 

Tipo ................................ . 
Type ............... ......................... . 

Naturale 
Natural 

Grado.......................................... Medio 
Degree....................................... Medium 
Disponibilità ................................ Scarsa 
Avai/abilily................................ Poor 

Sorgente di emissione Grado di emissione 
Source ofrekase Grade ofrelease 

La superficie delliquido......... ContinUo 
Liquid surjace............................ Continuas 

· Irregolarità del 
processo...................................... Secondo 
Process disturbance.... ...... Secondary 

Sostanza 
Product 

Temperatura di infr.arn.mabilità.. Inferiore alia temper:ttura di processo e alia temperatura ambiente 
Flash point ................... ................... Below process and amtdent temperature 

Densità dei vapori...................... Superiore a quella dell'aria 
Vapour density ................. -............. Greater tban air 

d 

Taking into account relevant parameters, the 
foliowing are typical values which will be ob­
tained for this example. 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti valori tipici per questo esem­
pio: 

a = 3 m horizontally from the separator; 
b = 1 m above ground leve!; 
c = 7,5 m horizontally; 
d = 3 m above ground levei. 

a = 3 m a partire dallo sfiato; 

b = 1 m al di sopra del tetto; 

· c = 7,5 m in orizzontale dal serbatoio; 
d = 3 m al di sopra de! tetto. 
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Example No. 8 EsempioN' 8 

F!amrnable !iquid storage tank, situated out­
doors, with fixed roof and no internai floating 
roof: 

Serbatoio di stoccaggio di liquido infi 
situato all'esterno, con tetto fisso e senza te 
leggiante interno: 

CAPTION 

l Sump 
;<!. Liquid surface 

Non in scala 
Not to scale 

LEGENDA 

1 Fossa 
~ Superticie dei liquido 

);; ;: 1 Zona O_zone o 

l8EJ Zona l_Zone 1 

EZ] Zona 2_Zone 2 

Principali fattori che .i.n.fl.uenzano il tipo e l'estensione delle zone 
Principal factors wbicb influence tbe type and extent o f zones . 

Impianto e processo 
Plant and process 

Vent.ilazi.one 
Ventilatation 

Tipo ............................... . 
T..vpe ................. .............. . 
Grado ................................. , ....... . 
Degree ............... ..................... . 

Disponibilitã ............................... . 
Availability ............................ . 

Sorgen.te di emissione 
·source ofrelease 

SÚperficie delliquido ................. . 
Liquid suiface ................................ . 
Sfilato ed altre aperture nel tetto .. , ............ . 
Vent opening and otberopenings in the roof ... . 
Flange, ecC. all'intemo dei badno dei 
contenimento e tracimazioni dal serbatoio 
F/anges, etc. inside bund and overfilling qf tbe 
Lank ............... ................................................ . 

Sostanza 
~ 

Temperatura di infiammabilità .. 

Flash point ...................................... . 

Densità dei vapori .................... .. 
Vapour density ..... , ......................... . 

Naturale 
Natural 

Medio* 
Medium"" 

Buona 
Good 

Grado di emissione 
·Grade o..freiease 

Continuo 
Contniuos 
Primo 
Primary 

Secando 

Secondary 

Infer:i.ore alia temperatura di processo e alia temperatura 
ambiente 
Below p..-ocess and ambient temperature 

Superiore a quella dell'aria 
Greater than air 

'".All'intemo dei serbatoio e della fossa, basso. 
~VTitb:'n the tank and tbe sump, low. 

Taking into account relevant parameters, the 
following are typical values which will be ob-­
tained for this examp!e, 
a = 3 m from venr openings; 
b = 3 m above the roof; 
c = 3 m horizontally from the tank. 

Tenendo conto delle grandezze spedfiche, si ot­
tengono í seguenti valori tipid per questo esem­
pio: 
a = 3 m a partire dallo sfiato; 
b = 3 m a! di sopra de! retto; 
c = 3 m in'"O~~zont2.le dal serbatoio. 
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Example No. 9 

Tank car filling installation, 
for gasoline, top filling: 

situated outdoors, 

CAPTION 

1 Drainage channel 

Non in scala 
Not to scale 

g 

c 

' 

EsempioN' 9 
Impianto di carico autobotti, 
per benzina, carica dall'alto: 

LEGENDA. 

1 Canale di drenaggio 

situato 

~-·······"··~····"''"-'"••····"·>·· .. ·(~ 
b 

Principali fattori che influenzano il tipo e l'estensione delle zone 
Pn·ncipal factors whicb inpuence tbe type and extent o f zones 

Impianto e processo 
Plant and orocess 

Ventilazione 
Ventilatation 

Tipo ...................................................... . 
T)pe ........................................................ . 

Natural e 
Natural 

Grado............................................................ Medio 
Degree..................................................... frlledium 
Disponibilità.............................................. Scarsa 
Availabi!ity... ...... ..... .. .... ........ ..... ...... Poor 

Sorgente di emissione 
Source.ofrelease 

Grado di emissione 
Grade ofrelease 

Aperture nel tetto del serbatoio .......... .. 
Opertings in tank roof. .... ............... . 
Spandimenti allivello del suolo ......... _ .. 
Spitlage at ground levei: .................... . 

Sostanza 
Product 

Primo 
Primary 
Secondo 
Secondary 

Temperatura di infiammabilità .......... .. 
Flash poi.nt ........................... .................. . 

Inferiore alia temperatura di processo e alia temperatura ambiente 
Below process and amb-ient temperature 

Densità dei vapori ................................... . Superiore a quella dell'aria 
Vapour density .................................... .. .. Grealer than air 

Taking ínto account relevant parameters, the 
following are typical values which will be ob­
tained for this =mple. 
a = 1,5 rn horizontally from source of release; 
b = horizontally to island (gantry) boundary; 
c = 1,5 m above sdurce of release; 
d = 1 m above ground leve!; 
e = 4,5 m horizontally from draínage channel; 
f= 1,5 m horizontally from zone 1; 
g = 1,0 m above zone 1. 

Note/Nota !f tbe system is a closed system. wttb vapour recovery, tbe 
distances can be reduced, sucb tbat zone 1 may be of 
negUgible extent and zone 2 significantly reduced. 

Tenendo conto delle grandezze specifiche, si ot­
tengono i seguenti valori tipici per questo esem­
pio: 
a = 1,5 m ín orizzontale dalla sorgente di emissione; 
b = in orizzonrale fino a! limite della passerella di carico; 
c = 1,5 m al di sopra della sorgente di emissione; 
d = 1 m sopra il livello de! suolo; 
e = 4,5 m ín orizzontale da! canale di drenaggio; 
f= 1,5 m in orizzontale dalla zona 1; 
g = 1 m al di sopra della zona 1; 
h = 3 m ín orizzontale dalla zona z.<ll 

Se i! srstema ê de! tipo chiv.so cón recupero dei vapori, Je di­
stanze possano essere ridotte al punto cbe la zona 1 puõ es­
sere di- estensione tn7.scurabile e la zona 2 risulta signijicati­
vamente ridotta. 

(1) ( Questa quota non é previstE nel/e Pubblicazioni /EC e CENELEC; 
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ExampleNo. 10 

Wilxing room in a paint faCtory: 

CAPTION 

1 Missing vessel 
~ Pump 

Non in scala 
Not to scale · d 

_...,,.,,,.,..., ___ , __ 

Esempio J'{' 10 '2;:7-~'_~;C'_ · 
Lo cale miscelaiione di un'industria di vemic/'". •.: ~ 
LEGEllDA 

1 Recipiente di miscelazione 
2 Pompa 

c 

d 

?;>Z.J(, ,-'~ 
VÊ:~! 

'· ' _ _5t} 

a b 

b 

~ Zona _l __ zone 1 

~ Zon~ 2_Zone 2 

This example shows one way of using the indi­
vidual examples Nos. 2 and 5. In this simplified 
example, four paint-mixing vessels (item 2) are 
situated in one room. There are also three 
pumps (item 1) for llquid in the same room. 
The principal facrors which influence the rype 
of zones are given in the tables in .examples 
Nos. 2 and 5. 
Taking ínto account relevant parameters, (see 
hazardous area classifi.cation data sheers), the 
following are rypical values which will be ob­
rained for this example: 
a= 2m; 
b ~4m; 

c=3 m; 
d ~ 1,5 m. 

Questo esempio illustra un modo di urilizzo degll 
esempi N' 2 e 5. In questo esempio semplili.caro, 
quattro miscelatori di vernice (indicate con 2) 
sono installati in un locale. Nello sresso locale si 
trovano anche tre pompe (indicare con 1). 

I principali fattori che influenzano il tipo di zone 
sono indicati nelle rabelle degll esempi N' 2 e 5. 

Tenendo conto delle grandezze specili.che (vede­
re il fogllo dati di classili.cazione dei luoghi peri­
colosi), si ottengono i segue.t;J.ti valori tipici per 
questo esempio: 
a=2m; 
b~4m; 

c=3m; 
d = 1,5 m. 
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The drawing No. 10 is a plan view, for vertical 
extent of the zones see examples Nos. 2 and 5. 

Note/Nota As in examples Nos. 2 and 5, the zones have a cylin­
dric"al shape around the sources of release. Howeve:r; ... 
in practice, tbe zones are usually increased to a box 
sbape if the vessels are situated close to each other. In 
tbis way tbere are no unclassified small pockets. 

!t is assumed that the pumps and vessels are 
connected by al!-welded pipework and that. 
flanges, valves, etc. are located close to these 
items of equipment. 

In practice, there may be other sources of re­
lease in the roam, for example open vessels, 
but these have not been taken into account in 
this exarnple. 

If the roam is small, it is recommended that_ 
zone 2 extends to the limits of the room. 

Il disegno dell'esempio N° 10 riporta la pianta 'de! 
locale, per le estensioni verticali delle zone vede- 51. J'~ .... 
~e gli esempi ~ 2 e 5. ·. ~/:' 

Come rtegli esempi N'2 e 5, /e zone hanno unafo~·:·.;·< ,·::;;'i:~/ 
cilíndrica attomo alle sorgenti di -emissione. Tutta~ 
in pratica, se t miscelatorl sono posti .uno in prossimità 
dell'altro, le zone vengono ingrandite per dar !oro una 
forma parallelepipeda. Cosifacendo si evita l'es<stenza 
di piccoli volumi non classificati. 

Si assume che le pompe e i miscelatori siano con­
!lessi mediante tubazioni completamente saldate 
e che le flange, valvole, ecc. siano siruate in pros­
simità di dette apparecchiarure. 

In pratica ci possono essere altre sorgenti di emis­
sipne.all'interno dellocale, per esempio redpienti 
aperti, ma in questo esempio tali sorgenti non 
sono state considerate. 

Se il locale e di piccole dirnensioni, si raccoman­
da che la zona 2 venga estesa a tutto illocale. 
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list and characteristics (Shee! 1 of 2) fiammabill e loro caratteristiche (Foglio 1 di 2) 
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~ 1/ Implanto: lndustrla di vernlcl (e(mplo 10) lougo: . l Dlsegno di 
~ \! .Plant: palnl factor (exampfe 10) Area: rlterlmento: 
' i/ planlmelrla 
~ /J Relerenve drawing: 
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~.~ Norma(ly, file vafuo o( vapour pressure /s glven bul in the absence ot that bolling point can be used (reterence 4.4. f d). · 

(2) Vedare 4.4.4. 
i See 4.4.4. 

· (3) Per esemplo, IIBT3. 
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fiiizariiiliis ãriiã ciassilicãiiiiii iiaia siiãêt~fiãrtiCüsi oisoiiriiii iii re= 
lease (Sheet2 oi 2) 

l'iiiiiiii iiãliiiiiria cíassillcaiiiiíiiiiiiii iiiil9iliiiliricoiosi : i'ariilü:'Eieíicõ iiõiie silriiiiiiiT 
di emissione (Fogllo 2 di 2) 

,;,;-(, ·' __ .,,.,_ '- ·-··. ___ ,._. __ ,,;, ._, ___ '~'' ... '· ·''"''"" -···' 
Implanto: lndustrla dl varnlcl (a(mplo 10) 
Planl: pa/nt lactor (example 10) · 

Luogo: 
Area: 

•.. ,,_, ::-:<.:ü' ··"'·""'· :.;·,;""·" .• _,_,-~-

Dlsag~o ~I r!ierlrilento 
. : .planlrilatrla 

R&toré~có _if~~ilig tayout 
~·~·[·······~---······· -- .l . -- . .. ... T . - .. . .... --- .. - -~--- .......... -.. .... - - .T .... -... -. -~·· . ~-. -.... -- ... ·--~r·········-r····--·· .... ,. ---·······-r· .. ····--·-·····r·---·-···----------~---------·-· 

---.~~-----.;~_;_;~·~::~;-
1

~ .•• ~,~~·l~J:~~;,~~l'~"''~~~~.;~~~[l~~~:~.';_:~~ 
: . Descrlptlon I Posftlon emlsslon@1l 121 eserclzlo 131 Type!41 l Degree(5J ~~ (5) zona della zona 1 Reference . . .' .. o~SBrv_à~!oryl _ : 

· Grado oi Re/sronci/.2> SlatiJ 1 I!Vallahlllff {nJ Zone typsi Zono extsnl ! Any other relevant (nformatlon · I releas~'l ! , ''' 1 
1 

0-1-2 m I ànd relliarks 

1 !T~~i;ta (ú un~ · _llj"~" I P,s ~~ 1 ~~Ámb:~~;~ J,;,:::,e. I L i 'Ã ~~lecti~' ·1;\J~k~;;;; 1 1 ~v~f~:~\" ! 0J~~;~~qÊs~~pÍ~· ·· t1 ~·s~~;;,J";·~~';g~·~t~'~i · .pütl1J~:\ solvente pompe 
1 

Ambfem jAmbient i 1 jMedfum IPair { 1 ! jii:t:amp/e emisslone 
Seaojsoh'('lllpomp Pumpawa • I l I I : , ! lN" 2 

1

! ~Abovethesol/rceofrefease 
! ! l l ' ; 

·-z·~·~~~i~~-~J~~:~:~~dcl'~·j~:~~-·--- ---s·--·1,·---;·· ·)~:~~~~e -Jj~;F,;~~,~ I 1· ~~~ ·A····[~:~:~::····~~~;·~;;······· 2····[·····;:õ: /···· ····3:õ:····b;.~~--j~i~ffj~j~~f~~~~g;~~ 
pompa di solvente Pump arca 1 i J ! 1 j l N" 2 _.. Dalla sorgente di emlssione 
Poof atfloorlwt•l j i I i ! ! l li •f From the.-.·ource ofrelease 
belowsolt·ol!/fmmp -f 1 \ ! ! ' l 

3 if~~E~~~;d~~· .... ~~i~~~~~::·, ... c · · ·-·~-- · .,~i:f.~~.~i~ ·~~;~:~~;~ l'"1 - A -~~f,i;~- ··~~:~;;; I o ...... ,. ······ ; :1~ ... .-..... ~·;· · fi~::;~~" ........ ·:I~7}:::~:f~i .. ~~~~~latore 
miScelatore lMixftlg area j l i i ! N° 5 
Uqufd surface 011 ! I ! ! I ' 
/n(Xfllg UC'SSf!/ • · ! I ! . l "'""''""~'""'''""'"'•"'"" ................. ,... .. ..... .,..,., " .... , .. , ·••·• ........ ··' ........... ,.<, ....... ,. "'.t ............. , .. ""''"' .. J . "" J' ... ,, ................. ' l .... , ... ,,,.,,,.,,, .. , ,,.,,,,,,.,, ............. .. (1) c-conllnuo; s-socondà; P·Primó. · · · · · · ·· · · · · ·· ····· • · · ·· · · ·· · · · · · · ·· ·· ·· 

.·' C~ Continuas; S ~ Sccondary;· P M Primary, 

(2) Indicare 11 numero deii'elenco della Parte I. 
Quo/e tho number o f list In Part 1. 

(3) G-Gas; L· Liquido; GL-Gas liquido; S·Solldo. 
fi~ Gas,· L M Liqueflod gas; s • so/fd, 

(4) N • Naiurale; A- Artiflciale. 
N ·Natural; A- Artificial. 

(5) Vedera allegato B . 

I 

. _ _,q~.o _a~~px [}. 
····"·· ''• ,, .. '.... ... .• ., ......................... ··~··i_·.; .. ···.'.··.···. ·:_y ~. . . 

. ~""'"' . . ·;.· _o 
-,-... 
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L"Cample No. 11 

Tank farm for gasoline and oi!: 

GAPTION 

1 Gate 
Offlce 2 

2. ltem4 
::[_ Tank car filling installation 
5. Item 1 
§. Oi I tanks Item 5 
z Pump 
§. Item 2 
2 Bund 
10 Item 3 
11 Tanks 
12 Separator 

Non in scala 
Not to scale 

Esempio n° 11 

Deposito di benzina e gasolio 

LEGENDA 

1 Cancello 

~ Ufficio 

2. Elemento 4 

~ Implanto di riempimento autobotti 

5. Elemento 1 
§. Serbatoio di gasolio elemento 5 

z Pompe 

ª Elemento 2 

2 Muri di contenimento 
10 Elemento 3 
11 Serbatoi di ben~na 
12 Separatore 

d d 

5. 

00 eg w 
a z §. 

a 

~ Zona l_Zone 1 

I2:2J Zona 2_Zone2 

ª a 

c 

b 
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. ~~-'fc, .. 
T~~s example shows one way of using the indi- In q~esto es_empio e illustrato un modo di fzo JN .. c b, .\:(;-\ 
Vldual example Nos. 1, 6, 8 and 9. degli esempl No 1, 6, 8 e 9. ~ ~l~ r i 
In this simplified example, three storage tanks All'intemo de! deposito si trovano: tre serb t~" d.i . ~Qu 
(bunded) for gasoline (item 3), five liquid benzina con bacino di contenimento (elemen '?.; 1~:;." 
pumps Citem 1) piaced dose to each other, one cinque ·pompe .di liquido installate una ·a fian '" Ml' · · 
single pump (item 1), one tank car filling instai- all'altra (elemento 1), una pompa singola (elemen-
lation (item 4), two oi! tanks (item 5) and one to 1), un impianto per il caricamento di autobotti 
oil/water gravity separator (item 2) are situated (elemento 4), due serbatoi di gasolio (elemento 4) 
within the tank farm. e un separatore a gravità olio/acqua (elemento 2). 

The principal fàctors which influence the types of I prindpali fattori che influenzano il tipo di zone 
zones are given in examples Nos. 1, 6, 8 and 9. sono indicati nelle tabelle degli esernpi N° 1, 6, 8 e 9. 

Taking into account relevam parameters, (see 
hazardous area classüication data sheets), the 
following are typical values which will be ob­
tained for thís example. 

a~ 3m 
b ~ 7,5 m 

c~ 4,5 m 

d ~ 1,5 m 

The drawing No. 11 is a plan view; for vertical 
extent of the zones, see examples Nos. 1, 6, 8 
and 9. 

For details (zoning inside vessels, zoning ex­
tent, zoning around tank vents, etc.) see exam­
ples Nos. 1, 6 ,8 and 9. 

Note/Nota It is necessaty to use examples Nos. 1, 6, 8 and 9 to 
obtain tbe correct zoning o f the interior o f tanks and 
separator (zone O) together With zoning at tank vents 
(zone 1). 

In practice there may be other sources of re­
lease; however for simplidty, these have not 
been taken into account. 

Tenendo conto delle grandezze specüiche (vede­
re il foglio dati di classüicazione dei !uoghi peri­
colosi)~ si ottengono i seguenti valOri tipici per 
questo esempio: 

a~3m 

b ~ 7,5 m 

c~ 4,5 m 

d ~ 1,5 m 

11 disegno dell'esempio N° 11 riporta la pianta de! 
deposito, per !e estensioni verticali delle zone ve­
dere gli esempi N° 1, 6, 8 e 9. 

Per i dettagli (zone all'intemo dei serbatoi, esten­
sione delle zone attorno agli sfiati dei serbatói) 
vedere gli esempi N° 1, 6, 8 e 9 . 

..fi necessario ServiTSi degli esempi rf 1, 6, 8 e 9 per defi­
nire in modo corretto le zone all'interno dei serbatoi e 
dei separatore (zona O) oltre a quelle relative agli sfi.ati 
dei serbatoi (zona. 1). 

In pratica ci possono essere altre sorgenti di emis­
sione; tuttavia, per semplidtà, queste non sono 
state considerare. 
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iiaiii-iliiili5--â-rlia-cíãssftliiãilôlitiãiã-siiiliit:-f'a-;r;: F-lãiiiiiiãiiiii riíãiiiriai 
llst antl characteristlcs (Sheet 1 oi 3) 

. '·-' .· "'· ' . ' ---- ~·--· -,- . ,. ' . . ' - ' " -.,, .. . 
Implanto: deposito di benzina e gasollo (esempio í1) 
Planl: Tank larm for gasol/ne (example11) 

Luogo: 
Area: 

Faglla dali per la classilicaziane dei luaghi pericolosi - Parte 1: Elenco delle 
sostanze inliammabili e toro caratteristiche (Fogllo 1 di 3) 

ôi~~;;;;'o l11 - ---
ríterlmento 
plaliímetria _ 

Refei'eiwe drawtilg 
layout 

·:_3]-:~-s~s~C~~,,:~J~~~~~-:-a-~~-:-~~- ~~--:~~~:I~;~~~:r:: ~6- :-_ ~t -_ ~~ ~~--~!~-~-~;;.]"~~---- ·: ã--_ ~- ~- f- -- _- ---__ g -~-- --_::r·-_-5õ: ·::1:~~::~_1:::: ·c:~~:-1~=~-~=:~: 

--N:-r ----~~~:~~·.'!!~'·~,~~~mpo;·i~Í~~;h;;;;;;;;;;~?f"k9f~3-'j-v-;;l% -+ -;-~~;i~;;~-~!!1!r"tmp~rat;;;;· ·o-;,~~~àrer~ii~~_: r~~;p-.;;,~;~ ~-Grupj;;;; Jíili;;--lnl;;t~-;zio,;J"di"" 
· Name Composll/on 1 di inflamm. vapore di ebollízione all'arla del gas dl classe dl rlllavo e{o 

1 , Flas/Jpotnl I 2.0 oc Bollíng-polnt vapore 1'1 accenslone lemperatura131 osservàzionl 
! J Vapour pressure Rela/lve densl/y of lgnll/on Group and ilny atherrelevan/ 

1 1 I 20<>C gasorvapourto afr{Zl temporalure temperature Informa/íon and ! ' I class 131 remllrks 

c , ~~~: • 1 -~ "·"' 1-;.; r .,.. i· '"" · "' ' :~ r·"'". ·· · 
: ~~~;; L~...:: =!=';~: c ''"'T:~;=f =~:~.=r~oo~ =~:· -.~,: -I -;~ r~: 

J;{~J:;;~;,~;::I::~ ~~I . I --- 1- -- + -- _I .. - .. l ...................... . 
Valori stimati 
T'he va/ue are 
es/lmaled 

------t'·----------------- · -- -·-- --:-_ -_ ·.:· --- ---r----- - -:- - : ----l --- - _-_,- :· ---]-- - - -----
·r·-------------·------- --- ·· · -- -- ·- ·- ·-- ----- ------·-------- -- --------- 1-- ··--- -·: ----·· ··--- -----~--------- ··-----· -------· r·- - -··-- ·- ---- · ····f··-------------~-------~-·----·------····-- ··-- ··-----·----------·-----------
L ·:. - : : -:. +- -~ . · : .. __ -_ ··: __ - :. -. __ : .... ~---J __ ·_ _ _ : J : .. -. ____ --.... -. L · .... ____ _ j-. . .. --. _ __ _ r - -- . :. :.- .. -- -... : : :.:.-_:: .: :::=... --

(1) Normalmente vteno In di calo 11 vaiare della lenslone dl vapore ma in assenza di queslo puõ essere impiegata la temperatura di ebo/lizlone (rif. 4.4.1 d). · 
Normalfy, lhe valuo o/ vapour prossuro ls glven, but in lhe absenco of that, bo/1/ng-point can be used (roference 4A.1d). 

(2) Vedere 4.4.4. · 
Sae4.4.4. 

(3) Per esemplo, IIBT3: 
For example I/BT3. 
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fíazarcioiis areã éiãssiniiãiíoil--iiãiasiieei : Part i1: i'Iãiiiiiiaiííã material 
lls! and characteris!ics (Sheet 2 of 3) 

,., __ "'"'"' _, .. ,--- '"'"'· ~-d,," 

v~ _'.·'( 'i 

r: ü!iil ii'iiiiii iier i a &Essitiiiãiiiiiiii iiiii úiii!iíií iíericili iisf:iiariii ü:· Êiiíli&ii'iiiiii ii siisiiiii= 
ze Jnflammabilie loro caratleristlche (Fogllo 2 di 3) Conlinua...._COnlinued , , 

'~'f'" ---~,_, .. ,_,,,,~, :'··'"~ . '.).:<i~':.·-' q .•. ,., ......... 

planlmatrla [i 
RelerenC8 dTaw/rig !nyout ri l 
Dlsegno di riferlmento i: 

--~-I~::~~~~-~-~--- ~ _[-_ :s-_ -_:_~~~~--- ~ ·r ·····--··;-~ -c~T:J:: _::::~]·~-:~ J1 ~~-~~ ::·::_:·:=~~~·::~~=::- ·L::~·::r· : 1~:-_·I::::~.,~: ~[-~.I2~=::I :·_::·:::::=~~===::·~-~- rl 
Sorganle dlemlsslona 1 Soslanza inflammabile Vantllazlone Lougo parlcolnso 1 - ij 

-N·;--1- ··-:o;:~~;;i:;::~~:-.~[~ p-~;;;1~~~-~1 - a;;;tlo d,--,! i1ír;,l.;.~~[r:;;:~;: ':~~~;rli1 stai~lLTip~·i--a~:Et~~;,;~(bliiià -rÍp~;il- -- -~~;:~~:~~~,:~-T-Fiii;;i;;~t;;·· ~ÃÍ;;~iriio.miâ_,z_t;;~l_· __ di;íí~J~-~-~ ~.--_i_' 
Ooscrlptlon 

1 
Local/un emlssJone(t) (2) 1 esermzlo (3} Typs'4l Degreef.5l l5l zona della zona • Rotorencr~ osserva~JDnl .. H 

Grado o f 1 FJeterenco!~l Operallng temperature Stalo Avallabllftfl5/ Zone typs Zone exlent ! Any olher rolevanllriformállon },~ 
reloos~'l I anil pressure 1•1 D-1-2 m and remarks f' 

'C_ I kPa I ... ·- .· V~rtlcale 11 Orlzzonlal_e . . . .. . . ·.·. _. ... . . . . !_\ I Vertical Horizontal 1 ; ·j 
\·e~ut~-~t;lia- Arca p e s I 1 Â~bi~~-te - Ambiente .. ,:· L A ~~M~d1~'· IAdeS~~t~ . 2 1 ' i,'cr ... i

1
'··. ·3~cr;-' "t1"E~~~PJ'(; -· ··'T/S"~p;;·y~,·~:;~g~~;~"'dí ., ____ ,_,. '" l,_l 

$~~~~V g'2s~lí~ina ~:~ftnroa . Amb'""' Amh''"' . I M'd'""' 
1 
F a,, I l ~~";'N' I ::<~~~r:~r;e%:~~:,1,10ne !,\ 

··n2~·~tf,~-f~~-~dc--l--~ __ .. -.. ;f~-~--~f~~ê~-1~-~~L-._~~c .. -···- ___ ,..__.~3~~~~-.,11;::t~~~e-- ~~E~;;;-~-1- - N--- (fi,i;~ -~~i~~; f 0 - .. • ~ ; . -~~~~~0i~~- ........ ::j]~~{~Ã;{~~f~~~§of~ ~ 
:;ef)amtorc . rcflue - 1 

1 
j ! No 6 ~ h1sfde separa for below ground p 

. '!l.tlptldsll/[accmJ Jw'aJ/i'tiY/fcr · Í I i I leve! {Í 
· · S•_)J)aref<w '_,::·- - . tre.<t;;JCIIf -. I ! H 

~:~--_.-

1
.:-_,.---~·:·_-·-,..~--:~_---~----:-. -~"";"'·-~-_;_-.- ... -·:-~ .. -------- -----~---- .. t···------------ ) - - --.. ·t

1

·- - N- !~~~~ ~ -!~~~~;a - · 1 l:o~-------·-r · -- 3,0· · --~-~~i~~j;~---- ······-r:·]fri:~[!f~ii~~~i-~~;,~-m--·- f::_._! 

--~- · . · ' . . . l I / IN" 6 , .. Dal sepatatore f'( 

--- ·-··-------'·---'·------------ --~ --------- ----- J i '1~" N f1i~h ~~;;~a I 2 3,o;·17.5·J~~~~j,~~ ~~f~~:~f{§~~Isuoio !_) 

L l I i 1 ! I!N" 6 l .. Da! separatore . tí 
1 1 i I ~· From separa/OI' l -;-:~~uP~rfi~-~~;--- -c--~ -1---- Ambl~~7e"' j A~bí~~te=T ~ L--~ -~ Nw••J Medi~~ -,FSc;~i··= - -~-Õ ~ -- ~-w··:········+ .. --~·"'·~·-···,~~fE;empi;-""wil·;r.~b-t'tern~~dei7eili';toria"''""'"·-··-· ~.:l:l 

liqtudo nel lserbatoi Amhlent !Amblenl I . I Medlum Poor I 'i E:o:nmple ~ Inslde the tank m 
serbatol di benzina Tank areas ! : 1 1 ; No B / fi 

~·w·r~~;d;~;_r_~·--· ____ ---~-- -------· ___ --~----+-------j _______ J ________ J ______ 
1
1_ .. ~-·-·: .. ~-·-· ··~·· ···-w ....... ~··=···~ ..... ··--···--·"' -·-·~·--···--·i·~· ............ ·--·~~.,.~., .. ~-~-.. · ~~ 

4 Sfinto del serbatolo !Arca p 1 ~-Ambiente !Ambiente \ L N !Mcclio Buona 1 3,0• \ 3,0• Esempio f• 3m a partire dallo sfiato · H 
di benzina 1serbatol · Ambienl I Amblent l , 

1
-Medtum Good f 1!.:-..:amp/e i~ 3m around lhe vent l~,} 

Venl opeulng lu 1 Ttmk m-aas f 1 l Í j i No 8 
1
j i 

gasolim lank 1 1 ' ! f 
s '"~~~7~~-."âf~~;··~~i .......... t,~;~~~~;·-··· .. · ............ s-··-···· ........... ····-!"··-·.-·- ~~~~~~~te-l1it~~~,~ 

1
--i- -N -·~~~.i:~~ ·~~~(~gu;ta ·····- ········z·· .. ·· • ............ ! .......... ·~· .. ·- ...... '(~:~~ii~-· ........ r .. ·~lii!~~~~ill ... b;·~~~-di......... 

1
[_
1
1 

contemmento ftmk areas I \ f 1 'jNo 8 j ~ Ins!de bund · · . 
Flanges, etc. fnsida I ' i 1 I I ' ,.! 
btmd ofgaso/{tlr! I i \ j H 

é;";~:~:,;;;, · · · " . -- . " ) .. .L ..... "' L ... ! L.. ' . , i... . ), . "'" ........ _fi'&~, ~~ 
/: ,"'~"' ·-~ \ ri 
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\,:<~ C':; L> 
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Hazariiõiís are a iiiaiisiiiciítfi:iii-dãiãsiiiiet: fia ri iE .. Lfiii-õl···iiliíiriie õire: 
lease (Sheet 3 oi 3) 

F o ciiili iiati parTã cfaiiiiíiiliaziõ iiã iieiTliiiiiiii periiiliíõil=-fiiirte 11: €ieii&o iiêüe-sor!ieií= 

lmplanto:deposlto benzina o gasollo (osemplo 11) 
Planl;lank farm gasolina (exemplo 11) 

luogo: 
Area: 

11 di emlssione (Foglio 3 di 3) 
Conlinua...Contfnucii ·-r .... , ,_, . .,.." ._,,."''""'"'·''-~"·"~~,---· 

I 
Dlsegno dl rlterlmento 

plànlmetrla 
Referenc8 drawlng·/ayouf 

]:::~=:~:=2.:::~:-=[: 3= : :[=:~~: ::::c:::::~:::::L::~::.]=:=::: ·_c~J:. :_:_ :::~:=~-:: = .:=r:~_::] __ :io:=L: __ 1~=-.I : --~=::_t-_: ~:::·· ·:-13=-- =:::=:: 
Sorgante dlomlsslone I I Sostanza lnflammabile i Ventllazlone i lougo perlcoloso 

"N"oT ' -D-;;;~~:~;~,~~·-,· -p;,,,;~;; --f-, -G~d~ dll Rlf;;~;n~nlo ~~~:r1;~;;::n~díll8i;;~-l-n;~41 r G~~~~;:~~~ihimàl--i~;; r·--E~:;.~~:;~~~-1-Iiii;;;J;;;;;I. 
1 Doscrlp/lon locs/lon emlsslonel'li 121 eserolzlo 131 I Typ~'' I Dogre~'' L"' 151 1 zona I de lia zona Rolerence 

Grado Df 1! Ralerenct).2> 1 Operatlng temperature State ! ! Avallab/li~l5l Zone type Zono oxtent 
1 roleasol1l / and pressure 131 1 ! 1 0·1·2 m 

i I ! f I f l 

.L ... . ... . ~ J J . ~c . ~ .kP~a 1- I J . I L h:',J;,~,' I 0~~~~~~~]? 
6 jTraclmazionl e !Arca .. . i S l 1 Ambiente. Ambiente l L ! N <Medio ~Buona i 2 I 3,0+ ! 3,0•• !Esempio 

i~~b~~0enti dal l~%~7ka~~~~as J J Amblent Amhfent J ~ Meditlm ! Good j , ~;,a~1p!e 

,~~j;t;:.~t . I . -1~i5" ~~f.·t . r-, ,~~- i,,~~~~sa .....
1

1············,11,5· ~ --1.5' 

autobott! j l r j l : ; 

Esempio 
B.:t-mnple 
N"9 

Allro lnforniaílonl dl rlllévo é 
ósservazlonl 

Any otflú retevant lnforniat/on 
andreifiarks 

.,-.<~· '""""' ..... ""'""·' ..... :,, .......... ,.,.,., . 
• Sopra illivello del.suolo 
"A 6ove ground leVei 

!
/ ..................................................... ~ 
• Sopra illiveHo dei suolo 

I ~ Above gr01t11d levei, 
•• Daila sorgente di·emissione 

i n From release 

I 
~~;:;;~~; Jrí,7,~g roof j I I I i i I ' ' !!!.~~q'!!!~~r:~~--·-~~---,,~ ...... ~-~~ --~~ ~~f~--- ----r·~-- ~---t1~- ~~ --~- · --~~-----·-·r1:_ ,_ ~-~-~, ------ ~~---~---~--~---- ~,~~ • --j ----z-· , · f···1,o; --- -.,--iy~- fE;~;;;pJ;··---r;Msop·;~a-;~rge;;te di ~~~ -· 

, , , J ' 1 Example emlss1one 

a fs;;;;;;;-b;;;,;;;;'t;;;:;a I Ar.;-J:·j··-:s·--~--,--- Ãmbí~;;;;·-1 A;;,'bí;~;;-[ --r:-~---;.;· ··M'~i;··-f;;z~;;;;··-l--.2 ... J1--J:õ~~- ---4,5;-·· ~:r;;-··f;::~:: J~{~~; .. ;~;:~~~~~ 
all'interno deJ 1-carico I Amblent Ambie11t i ! . Medfum i Poor j E.'Y:ample I" Aboue ground leve/ 

dell impwnto dt ! j i j 1 i "~From draln chamwf 
can~le d! drenaJ;j:gio 

1 

Loadtng area l l i ! ! N~ 9 •• Dal canale di drenagglo 

carlco 1 ! l I 1 ! 
dell'autobotte ! 1 ~ ! i 1 I 

~--~ill~fJ~rª~~:~J._____ _ J __ ~-------L__ _ _ _______ ~-----1~---L-L .... l .......... --1--- -- .

1

." .. ·=h·-~"~ . ---·»~><-~'--- ...... ,n ....... -.... -.~ ....... _. .. .,;.~----·····--m,-~....---~~~~-----·--·""""~-
.~--t~~~~:~~~~--di-g~s;lio_l:i:;,~~:' ...... l. ___ ... -~ ...... .! .... --~---- .... ,, ···-~·-· .,,I ... ,,.~N, .t .. 

1 

•..•... t.~. ! .... ,~- .. J ...... ,,~, ... J... .. -. ,' ... :·:· ......... , ,_, ...... 1~~~~i~~~~;;~ 
(1) C·Cntl~uo; ~·S~condo; P-Prlmo_G- p~ntl~uos; s- soaondary; P. Pr/mary.lndlcare il numero del/'elenco del!a Parte l_auote tho numbar oflist In PartI · 1 
(1) G·Gas, L- LiQUido; GL·Gas liquido; S-Solido_G - Gas; L- L/quelied nas; s- solld, 
(1) N - NAtural o; A - Artlftclalo_N- Na/ural; A· Arlilicia/. · 
(2) Vedere allagato B_sueannox 8. · · 

';'' ,, ,,.,,. '·' .. · ............ ~-- ...... , ........ . ,.... , ... ~ ./.'_ .. - "'.,,.,,.r-:·~---- ' ~ l'' 
\',< fZ:I p '' \ .j_\ 'V .>:" ,, 

'- '· I~· ·-,<~-~~. 'l •. ;f1_'. 
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• Tab. c.1 fiiizãrliõlis iiriiã-Ciassiiiõiiioii liiiia sheêi··. fiarit: Ftammãiliã-iliiiiàriát 
li si and characteristics (Sheet 1 of 1) 

• 
y 

• Foglio dali per la classlficazlone dei luoghl pericolosl · Parte 1: Elenco delle 
sostanze inliammabili e I oro caratterisliche (Foglio 1 di 1) 

Implanto: Luogo: Dlségno dl 
rlferlmenld 
planimetria 

P/ant: Are a: 

Reterence drawlng 
-/ayout 

........... , ............................................. !... ......... .. .. .... r . . .. ................ r .................. , .................. f.............. ........ . .......... !.......................... .. .......................................... ! ........................... .,. .......................... ~ .......................... . 
1 I 2 i 3 I 4 i 5 J 6 I 7 8 I 9 l 10 I 11 12 ............................................................ (......... .... . ... . .. .. ................. ,....... .............. .................................................... ....... ....... ..................... ..... .. ·j· .. . ..................... !. ... ... , .......................................................... ~--

so~J:~~.~~~~~~~~pe j LEL ! v~;,~\~:::: I j _ . · 

-N"~l~,--....... %~~=---·--rc~:;:EX~~~r~7~~~~~~rkg/~·-·~'- Vol~i: ... l .. r~~~~:dÍ·--T]~~~~rr~f~~~"f ~~~i~E~;~,:: .. rr~-;;;p~;·'ur;1 ~-~~~t!e~~--- .. 1\u_~~-~~~~~~~~~~-
. F/ashpolnt l 20 oc . Boll/ng·pomt I vapore 121 I accanslone femperatural3l . osservaz1001 

. , li Vapour pressure !I Re/atlve denslty o/ /gn/1/on Group and . Ariy ot,her ;eJevant 

I I
' I! 20 "C 1gas or vapour to afrl2li temperalure tempera/um lntormatlon and I I I ctass 1'1 teimlrkS 

f l l i \ \ ! 
.~-··=-~"'''"''"·"'' ~M"'"'~"'''"'"""''"•"' WO"~<'o'>._ __ ,_..,.O>MO~NO"<,-- -~~~'-"'"'~'-""-"~·---·~<>0<>'M~-~'"'"'~'""""''~-~·f·''"M"'"''-"'''''"-~-'•"•"''"- '"""" '"" 

i I i ' . . """" .................. .. .......... ................. . . ......... ' .... ........ . .. ....... _. ........ t.... ... .. .................. ~........ . ............... -.J .......................... . 
-I- ...... ,,,,. 

ti:::~:~~~-::·· ~:·:~~--~:::· ·:~ ~~~~~·:::·:~_-:·.-r,.···:-~:-~~-:.:::_·r 
..... • ' ... ·. "" ....... "· "' " '· ... . , ... ' ... ,." ;... " ....... ·-· ... )., "'" ............... , ...... .,,,,., ... L ....... '·'·" .... '"''"" ......... '""'' ........ ' .,.J ' ... , .... "' .... ,. " . .J ... , .. , .. ,., . L,. ' · ...... ,.,., ...... A, ..... '""''' 
(1) Normalmente vlene lndicato li vai ore Íleila tensíone di vapore mà in ·assenzà di queslo puô essere implegata la temperatura di ebollizlone (rlf. 4.4.4.1 .d). 

Normalfy, lho valuo o/ vapour prossuro /s given, but in lhe absence o f tflat bolllng point can be used (reference 4.4.1.d). 
(2) Per esemplo, IIBT3. 

ForfJxample IIBT3. ... ,,, ........ ··· : .. ,, .. ,; .... 
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Tab. c.2 liãzãriiõlisãrea-iílassíiiiiãiiiiíiciãiãsiiiiiii:fiaiiü:LiSíõfsiiúriiãs-ôTrê: 
lease (Sheet 1 oi 1) 

"'·•'·•" .. - .. , .. 
Implanto: Luogo: 
Plant: Area: 

................... ........ ................................... ...... . ..... . . ......................................... ........ .................... . ............................. . 
Fogllo dali per la classiflcazione dei luoghi pericolosi - Parte 11: Elenco delle sor­
genli di emissione (Fogllo 1 dl1) 

· ol$~~~dl"ííi~~~~~í~' ··· 
planlmotrla 

_Refersnce draWJng Jayout 

:·Lr~:~~~:E:==~~I.:: :a,~-~=:r :~:4: ~::!:~~~:~:~=-_[:.~=~] -:~~-~-=::=[!~:[:_~~~:.:::~~:~~::=:·_-_:: =:::1r::~~ :::I:-_::1~=]-~~~T:T=~::~:=:= -~::==::~·=:~c=:~=:=~-: Sorgonlo dl omlsslono Soslanza infiammablle I Vonlllazlone loUgo porlooloso . 

·N;-
1
, -õ~;;~~;~:~:::~_·' ";~;;,;~;'"r G;d~;-iiiu.;l .. .,;~f7:;;~~;;;;;;;:~~-d~rs;~;;rTipol'i- G{.~~r~~~p~~~bií~;~-Tip; ;nf-- - --E:;~~:~.~~:· ... , ·Rife;,.,.~;;, .. · --iiii-;;·~~r.;;;;,~;;;;~~dÍ -~ 

Oescrlplfon . Poslllon emlsslonel'l 1 121 oserolzlo 1
1 

131 l Typ~'l Oegra~•l ! l'l zona dali a zona Relorence rlllovo e osservazionl 

l Grado of Rolerencff.2) Oporatlng tomporature and Slate I I Avallabllltyl5l Zone type Zone exlenl Any olher ro/evant 
retoasfl.tl pressure operai/nu (31 • ) 0·1-2 m tnformallon and remarks 

t 
(1) · C-Cntlnuo; S-Secondo; P-Primo. 

Q -_-cimtfnuos; S · Sccondary; P- Prlmary. 
(2). lndlcàro 11 número déil'elenco della Párt I. 

Quoto tho nuinburÔf lis"t In Parti. 
(3) G~Gas; L· Liquido; GL-Gas iiquldo; S·Soildo. 
· . _ · G:: Ga~; L_~:Liquo!led gas; S- sofld 

,(4) · N '~aturaJe; A- Artiiiclale .. 
· N ·N•turac A· Arlllic/al. 

(5) \tedere àllegato ~-
Sf!oannexB. 

"-"'·"-'·'"'"'·''··'''''•"'-"''·''"'• >"'·"'••-• ""''-'"·"'"·''''"-''"'"•"·''"''·''' "'"" -.. ,., """"·"··-~-,"~''"'""'""~'*'·"·'~ 
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Fig. C.1 
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Rg. C.1 
luoghi pericolosi 

NORMA TECNIC~ 



.... -... - ..... ---.. -.. "" _____ ........... _____ .. _______ _ 
Rg. c.2 Preferred symbols for hazardous area zones 
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Zona O_Zone O 

Zona l_Zone 1 

Zona 2_Zone 2 



AHNEXJALLEGATD I ">. i ~ ·, ; 

""'-. - lA Normative references to international Riferimenti normativi alie Pubblic:ki~ru "'-"- )..·., 
internazio:ruili con le loro corrispondenti '!,) 1.) . · , 
Pubblicazioni Europee \ ~;~\ . @;~/ 

. La presente Norma .include, tramite riferimenti·c!a-. -. · . c:.-/ 
tati e non datati, disposizioni provenienti da rutr€:-.::~· 
Pubblicazioni. Questi riferimenti normativi sono 

·~ Publications with their corresponding 
European Publications 
This European Standard incorporares by dated 
or undated reference~ provisions from other 
Publicationi. These normative references are · 
dted at the appropriate places in the text and 
the Publications are listed hereafter. For dated 
references, subsequent Amendments to or revi­
sions of any of these Publications apply to this 
European Standard only when incorporated in 
it by Amendment or revision. For undated refer­
ences the latest edition of the Publication re­
ferred to applies (including Amendments). 

citati, dove appropriato, nel testo e qui di seguito 
sono elencate !e relative Pubblicazioni. In caso di 
riferimenti datati, !e !oro successive modifiche o 
revisioni si applicano alia presente Norma solo 
quando incluse in essa da una modifica o revisio-
ne. In caso di riferimenti non datati~ si applica 
!'ultima edizione della Pubblícazione :indicata 
(comprese !e Modifiche). 

Note/Nota Wben an international Publication bas been modf­
fied by common modifications, indicated by ( mod), 
the relevant EN/HD applies. 

Quando la Pubblicazione lnternazionale ê stata modi­
ficata da mádifiche comuni CENELEC, indicate con 
(mod), si applica la corrispondente ENIHD. 

Pubbl. !EC l Data 1 Titolo 

:a~;;~;catíon li;;~~· iVo~b~l~ri~ EI~ruot~~~:o Intemazion~le 
i i (IEV). Capitolo 426, Costruzioni elettriche 

\per atmosfere esplosive. 
j International Electrotechnical Vocabulary OEV) 
\ Cbapter 426: Electrical apparatus for explosive 

..... í 

t 
·.:·-

;---·J.____j::_'!:!_o:J!..her::_ ________ . ____ --i 
79-4 i 1975 [Costruzioni elettriche per atmosfere 

\esplosive per presenza digas. 
[Parte· 4: Metodo di prova per la temperarura ( 
i di accensione. i 

EN/HD r ii~;-~ Norma CEI CEI standard l Date 
1 

f-
f 
·~----
!­

.i 

, ! Electrical apparatus for explosiue gas atmospberes ~ 

--~---·-L-~ jPart 4: Metbod oftest[or ignition tem:ó!-'P:;:";.:ra:;<u:;",="--+. --------+--+-----
79-iA !1970 i Primo supplemento alia !EC 79-4 (1966). <-

.,'"J.h,- ··< ,.í.!~r:;:_~p.pt;,~~!!U?ff~J?:fJ~f!.?Ç~ , ....... - .-.-· ~··Y- J,.,,.~m.>· ...... ,., ..... ".~" ,-~---·· .. ·'""-"'N<L,"0 .. -"J.,.~~,,~'""'"-"·" ,_,.,_" 

JOS5 CX~.I.. C S _ 

AlnD~IIII _,..,.,...,..,,...~ 



La presente Norma e stata compilara dal Comitato Elettrotec:nico Italiano 
e beneficia del riconoscimento di cui alla legge 1" Marzo 1968, n. 186. ,,,. 

Editore CEI, Comitato Eletrrotecnico Italiano, Milano - Stampa in proprio \ -:o-'t:;. 

Autorizzazione de! Tribunale di Milano N. 4093 del24 luglio 1956 
Responsabilec Jng. E. Carr,agni · 

"t; 

31 -Material i antideiiagranli 
CEI31•1 (EN 50018) (Ed. 1978) 
Gostruzioni elettriche per.atmostere potenzialmente esplosive 
- Custodie a prova di esplosione «d» ~Norma Europea 

cÊierl5o01â(iii"31-1í(Ed:lii9s) . -- · 
Gostruzioni elettriche per atmostere potenzia/mente esplosive 
- Gustodie a prova di esp/osione "d" 
"'"""'""""'"""'""',__"' ___ ,._.__..,...,.,....,._,.~.-""'~""~-,-~,_,,.,. 
CEI31·2 (EN 50016) 
Gostruzioni elettriche per atmostere potenzialmente esplosive -
Modo di protezione asovrapressione irrtema «P,,- Nonna Europea 
"""--~'-"""'-"~'.,.,..,.,.,"'~~----~ 

CEI31-5 (EN 50015) (Ed. 1978) . , 
Costruzioni elettriche per atmosfere potenzialmente esplosive 
- Costruzioni imme'rse in alio <tO)>- Norma Europea 
-'·"~~'"""''"~''W•"'~'"'"""'"'""-··'~""'""""'"·""'""""""'-""""'~•-"-""' 
CEI EN 50015 (GE/31-5) (Ed. 1995) 
Gostruzioni elettriche per atmostere potenzialmente esplosive 
- Costruzioni immerse in alio "o" 

CEI31·6 (EN 50017) (Ed. 1978) 
Gostruzioni elettriche per atmosfere potenzialmente esp!osive 
- Gostruzioni solto sabbia «q» - Norma Europea 
.,..,.,.,_,.,.,.,,_,__vw_,,.,,,,'"".,___H.,...,._~~--~-_........,.,.,.. ___ ..,._.. 

CEI EN 50017 (GEI 31-6) (Ed. 1 995) 
Gostruzioni elettriche per atmosfere potenzialmente esplosive 
~ Gostruzioni a riempimento polverulento "q" 
~-"""""""'·--"--"""'"'"'""''"'"'"""'.'''"''"--"'""""'~--· -" 
CEI31·7 (EN 50019) (Ed. 1 978) 
Costruzioni elettriche per atmostere potenzialmente esplosive -
Modo di protezione a sicurezza aumentata «e»- Norma Europea 
"""--'""--'-'~"'~'-"'"'""""·""""""'"'"··'"'"~'-""'·"""''"'""'~"-"""'"""""'---""""""'--==" 
GEI EN 50019 (CE/31-7) (Ed. 1994) 
Gostruzloni elettriche per atmostere potenzialmente esplosive 
~Modo dl protezione a sicurezza aumentata ~e" .,. ____ ,..,.,. __ ,"'"''''"""""""""' ___ .,.......,~""""""~"""""-"" 
GE/31-8 (EN 50014) (Ed. 1978) 
Costruzioni ele'!friche per atmosfera potenzialmente esplosiye 
• Regale generali- Norma Europea 
-~........,~~""""""~· ........... - ........ ~"""--"""~' 
CEI EN 50014 (CE/31-8) (Ed. 1993) 
éostruzioni elettriche per atmosfere potenzialmente esplosive. 
Regale generali 
"""="="'~~--,.,..,'«~-----=-----~' 

GE/31-9 (EN 50020) (Ed. 1978) 
Costruzioni elettriche per atmosfere potenzialmente esplosive­
Modo di protezione a sicurezza intrinseca «il)- Norma Europea 
"""""""-'""""'"""""""""'""""""""",..,.,._""""'',____~- ~-·~ 
GEJ EN 50020 (CE/31-9) (Ed. 1995) 
Gostruzioni elettriche· per atmosfera potenzialmente esplosive 
- Sicurezza intrinseca "i" ... ___ ., ____ .... ___________ _ 
CE131-10 (EN 50039) 
Costruzioni elettriche per atmosfera potenzialmente esplosive 
- Sistemi elettrici a sicurezza intrinseca <d» -Norma Europea 
,-,~._..,..,.,.,""'"'"'""'""""L""'''"-""""""'"""'*'~"-""""'~""""'""'~'-

-CEI31-11 
Costruzioni elettriche peratmosfere potenzialmente esplosive. 
Modo di protezione <(n» 
......... -"""'"-'"''"~'""'"""" . ...,~.....,,_.,,.......,,." ..... ~~·~""""'""""'"'-

· CE/31-12 (EN 50050) 
. Costruzioni elettriche per atmosfere potenzia/mente esplosive. 

~e..a:ec<;_~;:t~!!.E..~~E!.i..~~E..~~~~--­
cEJa1-13 (EN 5002B) 

· Costruzioni elettriche per-atmosfera potenzialmente esplosive. 

!"~~ento "m" .. --~------­
CE/31-14 (EN 50053-1) 
Prescrizioni per fa scetta, l'installazíone e !'uso df apparecchiai1.1re 
di spruzzatura e/ettrostatica per prodotti infiammabili. Parte 1 
«·~·"-'-.,'"""""""'"""'"" ... ~-~-·~H~~~ 

NORMA TECNlCA 

'CEI.Eli 50033 (GEI 3H 5) 
Costruzioni e/ettrichaperatmostere potenziªlmente esplosive. 
~~~:;:~ per miniere grisoutose. 
GEI31-16 (EN 50053-2) 
Prescrizioni per la scelta, rinstallazione e I' uso di apparecchia­
ture di spruzzaturaelettrostaticaper prodotti infiammabili. Par­
te 2: Pistole manua!i perja spruzzatura elettrostatica-cli polvere 
7on "~ .. !!~:!~di 5 mJ e /oro appara~ 
CEI31-17 (EN 50053·3) 
Presctizioni per la scelta, l'installazione e I' uso di apparecchia­
ture di spruzzatura elettrostatica per prodotti infiammabili. Par­
te 3: Pista/e manuan per la spruzzatura e!ettrostatica di fiocco 
~~~rgia di 0,24 o 5 mJ e !oro apparati associa~ 

CE131·18 (EN 50054) 
Apparecchiature e/ettriche per la rilevazione e misura di gas 
combustibi!i. Prescrizioni generali e metodi di prova 
~.,_,_....,.~ ___ .,,,,,,,,...,,_,, .. """...._"' 

CEI31·19 (EN 50055) 
Appacecchiature elettriche per la nlevazione e misura di gas com­
busti/Jin. Prescri~oni relative alle prestazioni di apparecchiature di 

~2~ .. !.:~.~.:!P~~~.I!.'!9..~~.2.~~!!'~':~ .. 
CE131-20 (EN 50056) 
Apparecchiature elettriche per la rilevazione e misura di gas 
·cambustibili. Prescrizioni relative a!le prestazioni di apparec~ 
ch~~!~_:I~Gruppo I ch_; indicano fino a 100% (v/v) di m~ 
CEI 31-21 (EN 50057) 
Appo.mcchiature elettriche per la ri/evazione e misura di gas 
comoustibili. Prescrizioni relative alie prestazioni di apparec­
chiature di Gruppo 11 che indicano tino a 100% de/limite di in· 
fiammabilità inferiora 
·~-·----~-·----···-· --GEI 31-22 (EN 50058) 
Apparecchiature elettriche per la ri/evazione e misura d"t gas 
comnustibili. Prescrizioni relative alie prestazioni di apparec­
~~::;.~;;!PPD Jl che indicano tin~ a 100% (v/v)di g~ 

CEI Ell 50059 (CEI 31-23) 
Prescrizioni per /e apparecchiature portatili di spruzzatura elettro­
~~ di prodotti non-inliammabili, per vemiciatura e finissaggio 

CEI31-24 
Guida per !'ispezione ai tini de!la manutenzione di impianti elet­
trici nei luoghi con pericolo di esp/osione di classe 1 e 3 (di· 

~~1/eminiere) ------·-·--­
GEI S1-25 
Lucghi con perico!o di esplosione. Guida per la costruzione e 
~.:!;:~ca/i o editici pressurizzati in luoghi di Classe 1 

CEI31-26 
Guida per la manutenzione delle costruzioni elettriche uti!izzate 
nei :uaghi con perico/o di esp/osione di Classe 1 e 3 [diversi 
da!'; miniere) 

CE! EN 61241-2-2 (CEI 31-28) 
Costmzioní e!ettriche destinate ad essere uti!izzate in presenza 
di po!veri combustibili. Parte 2: Metodi di prova - Sezione 2: 
Metodo per determinare la resistività elettrica di po!vere in 
strati 
·--""'"""-~""---.........----GEI EN 50104 (CEI 31-29) 
Gostruzioni elettriche per la ri!evazione e !a misura di ossige-
no. di funzionamento e metodi di 

Li.-e 150.0!::!0 
Sella del Puntn di VP.nrlit~ P rlí ~nn~,if..,.,.;,.,.,"' 
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f. INTRODUCTION 

1.1 INSTRUCTION 

We have been instructed by RINA to provide consultancy services in connection with 

the technícal ínvestígatíon fnto the loss of lhe ffoatíng proáuctfon unft P-36 (unft) and 

RfNA's involvement in that. 

1.2 BACKGROUND 

1.2.1 The P-36 sank at the Roncador Field offshore Brazil on 20 March 2001. As stated in 

the ínvestígatíon reports, the first íncídent was lhe rupturfng of a draíns storage tank 

forming part of the structure of the starboard column of the uni!. A second explosion 

folroweá and consequent troodíng, whích, after varfous opera!íons to try to stabflrse 

the unit and after 5 days from lhe firsl incident, delermined lhe sinking of lhe uni!. 

Subsequen!Iy, lhe Petroleum National Agency {ANP) and lhe Por! Coas! Dírectorate 

(DPC) of the Brazilian Navy command formed a joint committee to investigate the 

cause of lhe loss. The ANP/DPC lnvestigatíon Committee Repor! dateó July 2001 

íóentífieó a probabfe scenarfo for the foss whfch can be summarísed as four phases: 

A) A first mechanical explosion of lhe drains storage tank (DST) in lhe aft 

starboard cofumn, on 15 March 2001, due to an over pressure wíthfn the tank. 

8) A second chemical explosion, about 20 minutes !ater, following lhe dispersion 

of gases from the ruptured tank wíthín the starboard column and lhe upper 

·leveis. 

C) Progressive flooding of lhe uni! due to water ingress from the upper sea waler 

ríng and the fire-fightíng system through compartmenls wfthín lhe cofumn 

causíng the the unft to físt, folrowed by severa! attempts to stabflrse the unft. 

D) Sínkíng of the unít on 20 March 2001. 

'·., 

-~t_)S 

w: 
~----
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122 There was a DST in each of the two aft (port and starboard) columns of the unit and 

they are described as such in the unifs Operating Manuar. However, the ANPIOPC 

repor! reters to the DSTs as Emergency Drains Tanks (EDTs). In this repor! we use 

the termínofogy DST but thís coufd be equalfy replaced by EDT. 

12.3 Thls report related to RINA's role in the approval of the hazardous area classification 

of the DSTs. fn general terms the classificatíon depends on an assessment of the 

likelibood or ri.sk that an ignitable gas or vapour wiU exist during normal operation. 

Thís wílf onfy aríse when there is an appropríate mixture of gasfvapour and aír. In 

particular, the classiflcation is relevant to the specifica!ion of electrical equipment 

whích may provide a source of ígnition. The accíáentar release of a ffammab/e gas or 

vapour beca use of, for instance, a leaking valve or pump seal is included. However 

catastrophíc faífures, such as the rupture of a tank, givíng ríse to release of a 

ffammable gas or vapour are not consídered in such an assessment. 

12.4 The c;lassification of hazard.ous areas is Garri.ed. out in accordanc;e with applicable 

intemational standards. As we díscuss befow, R/NA, as c/assification socíety and 

organisation acting on behalf of tne ltalian flag Adrninistration, applied. its Rufes for the 

Construction and Cfassificatíon of Mobífe OffShore Dn11íng Units, which incorporate 

the IMO MODU (Mobile Offshore Drilling Unit) Code and relevant IEC (lntemational 

Bectrotechnicaf Commissíon) standards. 

1.2.5 lt is important to clarify that the word classification in the context of hazardous areas 

ís used in these Rufes and standards to reffect the process of assigníng a category to 

each space in the unit's layout. The classification of hazardous areas is a duty of the 

desígners, who have to assígn ít as a functíon of the íntended use and operation of 

the uni!. Then, the duty of the classification soc;iety or c;ertifying body is to approve 

this cfassifícatíon as part ofthe scope for the cfassification f certífícatíon ofthe unit. lt 

is therefore to be dístinguished from the c;lassiflcation of the whole uni.l whi.Gh. is a 

totaffy dífferent concept. 

1.2.6 lt is anticipated that the reader of this report is familiar with the content of the 

ANPIDPC repor! whích provídes a descríptíon ofthe unít and the círcumstance of the 

incident. ft is not íntended to repeat this information ín the body of this repor! 
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although for convenience, we have included in Figures and Appendices to this report 

some refevant partícufars anó descríption of tne unit. 

1.3 SCOPE 

L3.1 The scope of tbis report is to discuss whether the hazardous area classification to the 

interíor oftne DSTs and!or to areas witnin tne aft cofumns adíacent to tne DSTs was 

adequate, according to the RINA Rules and related MODU Code and IEC standards, 

and consíderíng the nature of the tanks and tne interconnectiOn of the tanks wíth the 

process plant. The report assumes the process plant was to be operated in 

accordance wíth the operatíngfoperatíons manuafs. 

1.3.2 The report also considers to what extent, if any, a more stringent hazardous area 

cfassification may have influenced the events that occurred and their outcome. fn 

addition the report addresses whether RINA was kept properly informed of damages 

and repairs to tne uni! that may nave ínfluenced its cfassificationfcertification status. 

1.3.3 We nave made reference to the documents listed in Appendix A when preparing this 

report. We nave afso obtained background ínformation tnrougn dlscussíon wítn RfNA 

head office personnel. The plans and documents available to us have in the main 

consisted of revísíons of desígn pfans and documents from tne originar desígn. 
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2. GENERAl OESCRfPTION"OFUNIT 

2.1 MOOIFICATIONS 

2.1.1 The unit P36, originally named 'Spirit of Columbus', was built by Fincantieri Shipyard 

ín Palerma, for a range of operating conditíons and location around tlie world. The 

'Spirit of Columbus' was modified, upgraded and re-named as Petrobras Trentasei 

(P36) to meet the production capacíty of the Roncador Ffefd in the Campos Basin 

(Brazil). 

The modifications included amongst other things, the replacement and upgradíng. of 

tlie process plant, the remova! of dn1ITng equípment, the upgradíng of the mooríng 

system, the provision of structure to receive risers from the sea bed and the addition 

of staóilily boxes. 

2.1.3 The modifications were apparently managed by the company Marítima. The process 

plant was designed by AMEC Process and Energy (AMEC) and modífícations to tlie 

vessers structure were designed by Noble Oenton (NO). The actual modifications 

were carríed out by Oavie fndustries at Quebec, Canada altliough the work was no! 

apparently completed until the vessel arrived at the Roncador Field. Apart from 

varíous pfans there are two principal documents tliat we have síghted tliat explaín tlie 

planned operatíon ofthe unít and the process equípmentthese are: 

a) The Operating Manual ET-3010.38-1200-941-AMK-924 rev. b which was 

apparentfy prepared by AMEC and; 

b) The Operatians Manual MA-3010 .. 38-1320-915-NB0-909-01 rev, a which was 

apparentry prepared by NO. 

2.2 GENERAL LAYOUT 

2..2..1 The P36 had lwin shaped lawer hulls supporting faur calumns, a central caisson and 

a box-type, watertight upper huJT. Thís comprísed a doubfe bottom, secand deck aná 

maín deck. These are ilfustrated on a photograph of tlie unít as shown in Figure 1. 
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2.2.2 The lower hulls or pontoons contained tanks (i.e. water ballast, fuel oil, voids spaces, 

etc.}, chaín fock:ers, water ínjectíon equípment, thruster room aná pump rooms. The 

columns contained tanks (i,e. water baUast. fresh water, waste oil, drain storage, etc.} 

as welf as voíd spaces and compartments through whích access coufd be made vía 

stairs or elevators from the top ot: the columns to the lower huUs. Wíthin lhe centre 

caísson there were voíds and machínery spaces. 

2.2..3 Within the upper huJJ. were rnachinery spaces and accommodation quarters on two 

fevefs. Power generatíon and distríbutíon for utílíty servíces, productíon and anciffary 

equípment were provídeá fi"om lhe machínery spaces. 

2.2.4 On lhe main deck there was a drifling derrick which was converted to use as a fiare 

tower. A raíseá hefícopter áeck and /ívíng quarters were focateá at lhe forward ená. 

The production plant was located at the aft end of the main deck. Two cranes of 50 

tonnes and 22 tonnes capacíty were focateá on the maín áeck. 

2.2.5 Underneath the upper hull a riser (spider) deck has been added, from which the 

productíon aná water íníectíon ríser bunáfes and expor! flowlínes were supporteá. The 

principal dímensíons ofthe unit after modífícatíon were as folfows:-

2.3 PRINCIPAL DIMENSIONS 

'leng.th overal! of urnt 
. Bfeadth overall of unit 
· Cotumn height 
Column width 
Centrar caísson height 
· Centraf caissoo dtameter{extematl_ 
Pootoon · 

. Pontoon breadth (amidships) 
· Pontoon de!Jth (arnidships} 
Displacement (transit draft- 11 ,O m) 

· Díspfacement (aperatíng draft- 22,0 ml 
Displ<!cemtmt ftransit draf!- 1'8,0 m} 

112,77fi.m 
97,580 m 
·22,860 m 
1~.716m 
2:4,384 m 
tt,58Zm 
112,776m 
13,716 m 
9,t44m 
37083 Tons 
.5ô503Tons 
50300Tons 

~. ; -- ~--.~, -_, . ,., ... _,_. 
v.-. ' _,-' ~ " 
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2.4 ARRANGEMENT OF COLUMNS 

2 .4. t O f particular interest are lhe terms used to describe the various decks or leveis within 

lhe aft columns as well as the decks or leveis wilhin and on lhe hull above lhe 

columns. 

2.4.2 Each aft column was composed of severa! leveis,. or floors as indicaled in Fig 2. 

These are defined in the vessefs plans and documentatíon by a numbering system 

and lhe height of lhe leveis above the unifs base line (keel) in miUimelres. The leveis 

were as follows: 

• Fffth rever (rever 5) or Lower Hulf at 12192 ABL (ABL: Above Base Une) 

• Fourtli rever (fever 4} ai 21336 ABL 

• Third rever (fever 3} at 28956 ABL 

• Second rever {Te ver 2) at 32004 ABL 

• Ffrst rever (fever 1) or Upper Hulf (top of corumn) at 35052 ABL 

Above tlie Upper Hulf (as ilfustrated in Figure 3) tliere were: 

• Tank Top at 36576 ABL 

• Second Deck at 39624 ABL 

• Main Deck at 42672 ABL 

2.4.3 AU lhe spaces located belween the above mentioned leveis within the columns were 

enclosed areas. 

2.5 PROCESS PLANT 

2.5.1 During lhe conversion from drilling unit to FPO unit (Fioating Production Off-loading.) 

carried out ín Canada, the process pfant was repfaceá aná some utiffiy systems were 
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updated or replaced. The plant was arranged in a number of separate skid packages 

on the Maín Deck aná on the Tank: Top aft extensíon. As part oflhe modíficatíons, 

the áriflíng facílítíes were removed. 

2.5.2 The wellstream from 15 subsea wells, containing oil, gas and water were flow 

controlfed manually óy topsíde choke vafves. The we!fstreams were dírected to the 

production manifold, feeding two production trains. Each of them consisted of feed 

heaters and two stages of separatíon via an oíl efectrostatíc dehydrator óetween lhe 

separators. Saná productíon was no! expected o r aflowed fur. 

2.5.3 The oi! was stabilised at near atrnospheric pressure and exported by booster and 

maín pumps lhrough three pípelines to lhe FSO, P-47. 

2.5.4 The gas from the atm.osplleric separator was compressed by two booster 

compressors to joín lhe gas from lhe first stage productíon separator. The comóíneá 

gas passeá furough the Safety Gas KO Orum to remove entrained liquíds from fue oi! 

separators and then compressed to lhe gas export pressure of 196 óarg óy gas 

turbine driven, three stage compressors. Three HP compression trains were provided. 

The HP gas was dehydrateá wíth tríethyfene gfycol in two contactors. Some ofthe dry 

gas was used as lift gas in the wells and the balance was metered. Some of lhe 

metered gas was used for fuel gas and lhe balance exported óy pípelíne to shore. 

2.5.5 The produced and condensed water separated from the oil in the separators and 

dehydrators was cleaned wlth hydrocycfones óefore passíng to the sea via lhe 

production caisson. Each wellstream could be routed to a test manifold and well 

testing train whích consísted of a feed heater, three-phase separator, oi! pumps and 

hydrocycJones. Pigging faciliíies were provided for the well flowlines, oi! export 

pipelrnes, gas export pipelínes, aná the fuef gas expor! pipeline to the P-47. Water 

iojection facilities were provided to feed 7 remote weUs. After the conversion. fue P36 

process plant haá íhe folfowíng capaóilíty: 

JOS.É C'\~.'-<-~:::?~~-~, 
Di::.~:-:.- ·j ~>·:· 
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-~ "P-36" 
~~-----------------------------------------------------------

Productioo we!ls · 15 + 6 fultlre + 2 spare 
. Wellhead shut-in pressure 264.8barg 
Oíl Production Feed 30825 m3td atao C 

. ExPOrt 28600 m3/d (180.000 bpd} 
· HP Compression capacity . 7 2 x to6 m3td, at 196 bélr!f 
,Gas export . 3.0 x 106 m3td, at 196 barg 
Uftgas 2.0 x to6 m3Jd,at 196 tJal'g 
. Produced water capacity · 6000 m3Jd, to 20ppm Oi! in watef 

2.6 SURVEY ANO CERTIFICATION HISTORY 

2.6.1 The uni! was originally constructed under the survey of RINA. On completion of 

constructíon, in 1996, RINA issueó a certífícate of cfass anó statutory certificates 

acting on behalf of lhe ltalian flag state authority, including a statement of compliance 

with the MODU coóe. Cfassífication assígned for the then named "Spírít of 

Columbus" was:-

Class Characteristics: 

Speciaf Notations: 

Service: 

Trade: 

•100-A-1.1-NAV IL: Perf-Prod- FPO 

+ EU ; fCE Cfass fD 

Unrestricted. 

Drilling. operaíions of the seabed, for the exploraíion ar 

exploítatíon of resources beneath the same beó. 

Production of hydrocarbons extracted from the seabed 

by means of specific arrangements. Process anó off­

loading of liquid hydrocarbons extracled from the 

seabed. 

2.6.2 Lloyd's Register of Shipping (LR} also surveyed lhe uni! during construction and lhey 

also issued a certificate o f classification. 

2.6.3 The unit was then laid up at Palerma, ltaly until 1997, where RINA carried out 

necessary períodíc anó occasíonal surveys. 
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2.6.4 In July 1997 RINA were contracted by Petromec Inc. to, in summary, carry out 

surveys duríng the moãlfícatíon works and to íssue aiT necessary certífícatíon. ABS 

were also contracted by Petromec lnc to certify the unifs production planL A co­

operatíon agreement was sígned between ABS and RfNA to ensure CO-<Jrdínatíon of 

aclívities. 

2.6.5. The unit was towed from Palerma to Davie lnd. Shipyard, Quebec, Canada where it 

was faíd up for the modlfícation works. RfNA carried out surveys ín Quebec from 

September 1997 to October 1999. At the end of 1999 the unit was transported on a 

heavy fif! vessef to Rio de Janeiro, Brazif. 

2.6.6 At Rio de Janeiro, RINA carried out further surveys and on 28 April 2000 the 

attendlng surveyor endorsed cfass unbT 30 September 2000. RfNA head quarters 

issued dass and other necessary certificates on 29 September 2000 valid untll 28 

February 2005. These íncfuóed an fnternatíonar Loadlíne Certífícate anda Statemen! 

ofCompfíance wíth the MODU code. Cfassífícation was:-

Class Characteristics: 

Trade: 

Service: 

*100-A-1.1-Navll; Prod-FPO 

a) Production of hydrocarbons extracted from the 

seabed by means of specffic arrangements. 

b} Process and offloading of liqukl hydrocarboos­

extracted from lhe seabed. 

Unrestricted 

2.6.7 The next periodic survey thai RINA was due to carry out was the annual class survey 

(huff and machínery), due on 28 February 2001 which could be carrieó out at any time 

between 1 December 2000 and 31 May 2001. The !oss of the uníi occurred before 

the end ofthís períod. 

2.6 •. 8 Prior to the incident. RINA were no! informed of any damages, repairs or alterations 

to the normal func!íons of the unít and because of lhis díó no! carry out any 

( unscheduled) survey. 
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3. DESCRIPTJON OF DSTS 

3.1 BACKGROUND 

3.1.1 The DSTs were localed in lhe aft columns between leveis at 19812mm and 30480mm 

above lhe base ffne. They were focated at levei 4 bul extended ínto fevef 3 and rever 

5. The tanks had an internai volume of 450m3 each. They were bounded on one side 

by lhe outside skin of lhe cylíndrícal column and on the inside by a cyfindrícal steel 

bulkhead forming a double skin to lhe column. The tanks were lhus wilhin lhe double 

skin but they onfy extended around harfthe círcumference of the column. The tanf<s 

were an integral part oflhe structure oflhe column. 

3.1.2 An important structural feature of lhe tanks is lha! lhey were designed to store liquids 

at normal atmospheric pressure and temperature. They were not desígned as 

pressure vessefs. 

3.2 CHANGE FROM BASE OIL TANKS 

32,1 Th.e tanks were origioally named "Base OU Tanks" prior to th.e modiftcations and were 

intended for the slorage of non-dangerous mineral oiT resuftíng from driTfing. Duríng 

lhe course of the modification works it appears that lhe decision was taken to make 

use of the base oil tanks as DSTs. The first documented evidence that we have 

sighted of this is a proposal resulting from a HAZOP study conducted between 9 June 

and 11 Jufy 1997. Thís resufted in the proposaf to use lhe "structuraf base oiT tanf<s ín 

lhe porUaft leg for periodic closed drains storage". lt is indicated lhat during lhe 

draíníng of farge process vessefs the closed draíns drum would not be farge enough 

and ínstead líquíds woufd be drained to lhe DSTs. 

3.3 PANO I DIAGRAMS 

3.3.1 P and I diagrams were submitted by the designers to RINA for approval. These 

díagrams showed díagrammatícalfy the arrangement of lhe pípíng and 

instrumentation system of the process plant. One of the drawings, No. DE- 3010.38-

5336-944-AMK-398, ís titfed P and f Díagram Drains Storage Tanks Revísíon C (reter 
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to Appendix B}. The drawiAg indicates the schematic arrangement of pipes that were 

connected to the two tanks. These are: 

A. A 5-inch diameter vent pipe to the top of each tank connected to the unit's 

atmospheric vent system. 

B. 

c. 

A 3-inch inlet pipe to each tank via an inlet valve which is marked as locked 

open (V-534 andV-535, respectívefy on the port and starboard DST'"s}. 

A 3-inch diameter outlet pipe connected via a suction valve to a discharge 

pump for each tank. There is afso a valve at the díscharge síde of the 

pump. 

O. A 1-inch diameter nitrogen purge pipe to each tank via a needle vafve. The 

pípe ís shown to connect to a díp (or soundíng pípe) whích extends to the 

bottom of each of the tanks. 

3.3.2 The inlet and discharge pipes from each tank connect to a common 3-inch diameter 

header pípe to whích in turn has the folfowíng connectíons to the process plant: 

E. A 3-inch diameter pipe via a valve shown as locked closed to the 

productíon caísson (part of the process plant). 

F. A 3-inch diameter pipe from the produced water de-gasser via a valve at 

the de-gasser. 

G. A 3-inch diameter pipe from the atmospheric separators and the booster 

pumps via a remotely operated valve at lhe crude oiT booster pumps 

marked as "faiT open". 

H.. A 3-inch diameter pipe frorn the closed drains drlllil.- Th.e connection was 

via an automatíc dump vafve (refer to 3.4.3.3 befow). 

!. A 3-inch diameter pipe coonected. tolfrom the process inlet manifold.s via a 

remotely operated valve (vafve XV 53360004). 
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3.3.3 The ways in which the DSTs cou!d be connected to the process p!ant depend upon 

the open or cfosed status of vafves. 

3.3.4 To fu!ly understand how it was intended to make use of use the DSTs and the 

purpose of the varíous connectíons to them ít ís necessary to consider the Operatíng 

and Operatíon Manuais. 

3.4 OPERATING MANUAL 

3.4.1 Drains System 

The Operating Manual describes the DSTs in the context of being part of the closed 

draíns system. From the process point of víew, the draíns system was íntended to 

provide segregation between hazardous and non-hazardous drains fluids. There were 

three separate drains systems to accomplísh this namefy cfosed drains for 

pressurised hazardous flulds, hazardous open dralns for atmospl:teric hazardous 

draíns and non-hazardous open draíns. 

3.4.2 Open Drains System 

3.4.2.1 The open drain system was used for co!lecting liquids from skid floor drains and open 

deck draíns and it was subdívíded ín three sub-systems: 

• Hazardous open draíns; 

• Non-hazardous open draíns; and 

• Defuge water drains. 

3.4.2.2 Hazardous open drains: The liquids drained onto the floor of skids handling 

hydrocarbons on the main deck or above were collected by the hazardous open 

dralns drum, V-45001, on the tank tap aft extensian (according the relevam P and l 

díagram no. DE-3010.38-5336-944-AMK-394, rev. B, approved by RfNA on 

02.06.1998) incl.uded at Appendíx C. The drum was connected to the atmaspheric 

vent system, as were the DSTs. There was therefore a connectíon to the DSTs vía 

the atmospheríc vent system and ít ís through thís system that the ANP/DPC report 
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3.4.2.3 

concludes that fluids may have originally entered the port DST due to overflow from 

the drum. Uquid received in the drum was pumped by the hazardous open drains 

pumps, P-45002 NB to the produced water degasser. The draios from the skids on 

the tank top were colfected by the fow rever hazardous open draíns pípíng system 

feedíng the tank top deck sump, V-533605, focated ín the tank top deck. 

Non-hazardous open drains:. Liquids from deck drains in safe areas were collected by 

the non-hazardous open draíns pípíng system, and were fed to the skím pífe 

(YD/731A), located on the outside of the central caisson below the tank top levei. The 

skím pile aiTowed any oi! present in the líquíd to separate, ríse to the top and 

discharge the water into lhe sea The oi!y emul.sion collected at the top is pumped out 

under rever controf by the skim oíf pump (YD/731C), to the matrix water separator 

(YD/7318) on the main deck. The water separator removed water and retumed it to 

the skím pife. The oi! was transferred to the productíon traíns by the matrfx separator 

oil purnp (YD/731 E). Floor drains in the top of the central caisson were piped to the 

seawater dísposaf caísson, TD-51102, mounted ínsíde the centrar caísson. Drains 

from the water injection treatment packages are piped to the 600mm overboard dump 

pípes attached to the port-aft and starboard-aft cofumns. 

3.4.2.4 Deluqe water drains: Deluge water from skids handling large quantities of oil was 

coiTected and draíned to the productíon caísson, (TD-5336601), mounted on the 

outside of the central caisson below the tank top levei. Other deluge water flowed 

over the edges of the decks ínto the sea. The units províded wíth defuge water 

remova! drains were the production separator skids, LP fiare drum, and safety gas 

KO drum. The defuge water entered the productíon separatíon befow the oíflwater 

interface, passed through the caisson and discharged into the sea via a seal loop. 

The productíon caísson was desígned to remove oif !Tom the normal ffowíng stream of 

produced water, not !Tom the flows of deluge water. 

3.4..2.5 There was, in conclusion, no physical connection between the hazardous open drains 

and the DSTs other than through the atmospheríc vent system. 

3.4.3 

3.4.3.1 

Closed Drains System including DSTs 

According to the Operating Manual ET-3010.38-1200-941-AMK-924 rev. 8, the 

cfosed draín system was used "for cfraíníng pressurísecf process systems cfuríng 
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3.4.3.2 

normal operation and for maintenance." The closed drain system was subdivided in 

three sub-systems: 

• Normal cfosed draíns system; 

• Oíf storage system; 

• Tank top deck sump system. 

Normal closed drains svstem: This was used in normal operations to collect most of 

the process equípment draíns as weff as any ffash vapour produced by reductíon in 

pressure. The fl.uids were drained, either continuously under level conírol or 

íntermíttently by hand controf, to the cfosed draín drum (V-45002), focated on the tank 

top at 36576mm ABl {refer to the P and f diagram at Appendix 0). 

The liquids separated in the drum were pumped to lhe production trains. The drum 

was equípped wíth two ídentlcal pumps, one normalfy operatíng and the other in 

stand-by conditíon, ready to start ífthe fíquíd ffow was too farge for one pump onfy. 

lt is stated in the Operating. Manual that "When the inflow to the drum exceeds the 

capacity of one pump, the second pump statts, and íf the pump ftu7s to statt, the 

dump valve XV533601 02 opens and liquids are discharged under on/off levei contrai 

to the Drains Storage Tanks." ft ís afso stated that "/iquids trom the HP and LP Fiare 

Drum Pumps, matrix separator via pump and closed drains pumps which normaffy go 

to the ínfet ofthe productíon traíns can be dírected to the system for a ffmíted period íf 

a problem occurs in the oi/ separation trains". Thus, water/hydrocarbons could be 

automatícaffy routed to the DSTs from lhe cfosed drains drum but onfy in the case of 

pump faífure and emergency shut down of the process plant. 

3.4.3.3 Oil storage svstem; This is described as the use of the DSTs "to collect fiquíds 

draíned for maíntenance or an emergency trom equiiJment wíth a capacíty too farge 

for the Closed Drains Drum". The oil storage system was to be employed only during 

maíntenance or emergency condítions, in order to coffect ffuíd coming directly from: 

• the atmospheríc separators (SG-12230303AIB), by vafves manualfy operated . 
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• the produced water degasser (V-533601} to which other production separation 

vessels can be draíned, by vafves manualfy operated. 

• the closed drains drum,. when the liquids exceeded the capacity of the drum itself. 

lf the stand-by pump failed to start (i. e. when low pressure at the common pipe 

tine downstream from the pumps and high !evel in the drum were detected 

together}, the cfosed draín drum was íntended to díscharge, under revel contror, 

fluids to the oil storage system, through the dump valve XV53360102... Tbis valve 

woufd automatícaiTy open and close, íf a hígh levei condítíon was detected ínside 

the DSTs (this is the system shown on the P and I diagram, DE-3010.38-5336-

944-AMK-392, rev. B íncfuded ín Appendíx D}. Alternatívely, íf both productíon 

trains were shut down because of emergency or maintenance, liquids collecting in 

the closed draíns drum would be draíned to the DSTs. They coufd not ín such 

círcumstances be pumped back to the process traíns. 

• the process ínfet manífolds, by valves manually operated. 

3.4.3.4 The Tank Top Deck Sump Svstem: This was designed to hold drains from equipment 

on the tank top, whích were too low to be routed to the cíosed draíns drum. Líquíds 

contained in the sump were pumped to the closed drain header and then the c!osed 

drains drum. 

ltems draíníng to the sump were:-

• Grude export píg launchers (LP-122301/AIB/C); 

• Grude oíf pípelíne pumps (B-122302AIB/G}; 

• Grude oíf pípefíne pumps manífofd (UQ-122312-02); 

• Grude oíf booster pumps {B-122301AIB/C}; 

• Fuef gas KO drum draín {V-513501); 

• Fuer gas filters draín {FT-513501AIB) . 
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3.4.3.5 The closed drain system was not normally shutdown in the case of shutdown of the 

process system as draínage could continue runníng from the utifrtíes. The system 

could have been shutdown only if the whole unit was shutdown and allliq_uids were 

no longer addressed ínto the system. Thís may have occurred for maíntenance 

purpose. 

3.4.3.6 In case of emergency shutdown in the closed drains drum caused, for example, by a 

hígh levei alarrn, the automatíc functíons of the Emergency Shutdown procedures 

would have stopped the drain pumps and closed the relevant valves. When both 

productíon traíns were shutdown and lhe assocíated valves XV12230111!12230211 

~ ·- closed, lhe vafve XV53360004 coufd have been opened to dírect líquíds to the DSTs. 

3.4.4 Atmospheric Vent System 

3.4.4.1 The units process plant was provided with three separate vent systems for the 

collectíon and release of gases and vapours to the atmosphere:-

i} The high pressure (HP) flare system. Gases and vapours entering this 

system orígínated fi'om process equípment held under a refatívefy hígh 

internai pressure and were taken to the top of the fiare tower. 

ii} Tl:te Iow pressure (LP) fiare system. Gases and vapours entering tl:tis 

system orígínated from process equípment at a fower internar pressure and 

agaín were taken to the top of the fiare tower. 

iii) The atrnospreric vent system. Gases and vapours entering this system 

orígínated fiym process equípment and the DSTs which were not requíred 

to have an internai pressure greater than 0.5 bar above atmospheric 

pressure whích is a very fow internar pressure. 

3.4.4.2 The P and I diagram for the atrnospheric vent system (ET-3010.38-1200-941-AMK-

924-14, rev. O} íncluded at Appendíx E and the Operatíng Manual "HP and lP Ffare 

and A!mospheric Vent" (E.-3010.38-12.00-941-AMK-92.4-14 rev. O) describes ttte 

nature and use of lhe atmospheríc vent system. As índícated above, ít coffected 

hazardous refeases from fow pressure systems íncludíng the TEG (Tríethyfene 
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"P-3$" 

Glycol} regenerator, the gas booster compressor seals, the oxygen scavenger tank 

and lhe DSTs. 

3.4.4.3 The vent system consisted of an 8-inch diameter header pipe leading to a vent exit at 

a posítíon on the fiare tower. Pípes from parts of the process plant and lhe DSTs 

connected to this header pipe. A flame arrestor was fitl.ed ai the vent. exil A 

pressure sensor was fítted to detect high pressure in lhe vent arisíng from blockage of 

the flame arrestor but there was no .Low-pressure sensor. There was also a 

temperature sensor to detect the presence of a flame at the vent típ should lhe 

gaslvapour be accidentally ignited. There was a COz systern at the tip to extingyisll 

such a flame. 

3.4.4.4 At initial start up the entire process plant including atmospheric vent system was to be 

filfed (purged) with nítrogen. This was to índude lhe internai space ofthe DSTs. The 

purpose of the nitrogen purge would have been to exclude oxygen from the system 

and excfude the possíbmty of an explosive oxygenfgasfvapour miXture. Once lhe 

plant was in operation lhe flow of gastvapour out of lhe system should have excluded 

the entry of air including oxygen. 

3.4.4.5 lt is to be recalled that the ANP/DPC report concluded that the overflow of the 

hazardous open draíns drum ínto the atmospheric vent pípes was one of three 

possible sources that led to the initial filling of the DSTs. This should not have 

occurred sínce the drum was fitted wíth two hígh levei sensors, one to start the 

relevant standby pump and lhe second. to initiate ESD levei 2 (emergency shutdown). 

For over fiiTíng to have occurred then both sensors must have been defectíve or, íf 

not, emergency shutdown must nave been dlsabled. Furthermore, a consideration of 

the confíguratíon of the pípíng and the leveis of various equípment connected to it 

would suggest that had the drums overflowed they would not have flowed to the 

DSTs but that the fluíds would ínstead have overflowed the coamings ofthe draíns of 

skids onto the main deck aft. This leads us to question the validity of the possibility 

arísíng from the ANP/DPC ínvestígatíon that fillíng of the DSTs may have occurred 

due to overflowing of the hazardous open drains storage drum through the 

atmospheric vent system. lf we are correct, the other two sources may have been the 

cause or there may be some other reason for the DSTs having initially been partly 

filfed wíth water and oíT. The two other sources mentíoned ín the ANP/DPC repor! 

-- .. - -- ·- --------~----- - - f 
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were discharging oi! from the waste oil tank via the closed drain vessel and draining 

of water used ín hydrostatíc tests of the process pfant. 

3.4.5 Levei Control 

3.4.5.1 Each DST was equipped with. two leve! switches, one high level and one !ow level. At 

ínítíaf start up of the process pfant lhe Operatíng Manual requíred the DSTs to be 

filled with fresh water to above lhe levei of lhe low leve! switch. !f the liquid leve! in 

the tank reached the hígh levei switch it woufd ínítíate emergency shutdown. 

3.4.5.2 lf the liquid levei in the tank at the time of the rupture had reached or exceeded the 

heíght ofthe hígh levei swítch, then this woufd have caused an emergency shutdown. 

lt follows that either lhe liquid levei had not reached this levei or that lhe switch was 

not functioning, as it shoufd have. 

3.4.6 Pumping Out the DSTs 

3.4.6.1 The discharge pumps, one at each of lhe port and starboard DSTs are described on 

the P and f díagram for the DSTs as of a capacity of 50m5!hour ata defivery pressure 

of 19.0 bar. lo lhe Operatíng Manual they are described. as havins a capacity of 

60m~/hour at a deiTvery pressure of 19.0 bar. 

3A.6.2 The Operatíns Manual makes it clear that the operation of lhe DST pumps required 

~ · manual interventiOn by the pressing of a start/stop push button a! the pumps. Liquids 

ín lhe tanks coufd be pumped out to eíther of two focations: 

i) To the drains inlet manifold which was at the inlet of the production trains 

before crude and gas from lhe weffs was processed. This was to be the case 

where there was oi! in the tank. In so doing there would have been the risk of 

crude oif andfor gas ffowíng from lhe ínfet manífofd into a DST. Thís woufd 

have occurred should one of the tank inlet valves have leaked or been lef! 

open or shoufd one of lhe pumps have failed or been defective to operate so 

as to allow lhe reverse flow of gas or fluid. This is what. is stated to have 

actuaffy occurred prior to lhe first mechanícaf expfosíon (rupture) of lhe 

starboard DST. 
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ii} lf the liquid consisted of a large volume of water it was to be pumped to the 

Productíon CaiSson for dísposaf to sea. ff ITquíd was dírected to the Caísson 

there was no rísk of crude oíl or gas flowíng back to the DSTs. 

3.4.6.3 The Operating Manual states that when pumping from a DST to the drains inlet 

manífofd ít was first necessary to check that the productíon traíns were "'Tned up~ to 

receive fluid. lha! is there were no valves closed a! lhe production trains such as to 

preveni lhe flow of fluíds ínto them. The next step was to close the ínlet valve to the 

relevant DST. This is shown on the P and I diagram as a locally operated valve which 

ís normally Tocked open. The remotely controffed valve (XV5336004) to the ínfet 

rnanifold was then to be opened. Tne next stage was to open the suction and 

díscharge vafves to the pump, these were remotefy operated valves and lhe valve 

status was to be checked. The next stage was to start the pump by the push button 

at lhe pump. 

3.4.6.4 Th.e levei. in the tank was fuen to be monitored as tbe tank was pumped out and wh.en 

the levelhad reached lhe fow-fevef tríp the pump woufd automaticalTy stop. The pump 

suction and discharge valves were then to be closed as was the valve to the inlet 

manifold. 

3.4.6 .. 5 In th.e case of pumping to fue Production Caisson fue Operaiing Manual stipulates 

that the llquíd was to be sampled frequently to preveni the transfer of off to the 

caísson but no descríptíon ís províded ofhow lhe líquíd was to be sampfed. 

3.4.7 Monitoring the Levei of Liquid in the DSTs and Purging 

3.4.7.1 The Operating Manual - Closed Drains under lhe heading "System Description'', 

states that:-

"The tanks are purged by a smaJI flow of nltrogen through a dip pipe which a/so gives 

an indication of levei". 

U nder the neading "Normal Opecation" it states "check that a sma// flow of nltrogen is 

maintained to the Deck Sump and Drains storage Tanks for leve/ measurement". 
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3.4.7.2 The P and I diagram for the DSTs indicates a 1" diameter nitrogen purge line 

connected to a díp (o r soundíng) pípe to each tank via a needíe vafve. 

The Operating Manual - HP and LP Fiare and Atmospheric Vent states that at initial 

start up the process system the entíre atmospheric vent system and DSTs are purged 

with nitrogen and that "the nitrogen purge fD the drains stDt:age tanks is started fD 

prevent aír enteríng the systeflf. 

3.5 SOURCES OF FLAMMABLE MATERIALS IN DSTS 

3.5.1 We summarise below the circumstances under which flammable liquids and/or 

gasfvapour coufd have been refeased into the DSTs. Thís summary is based on 

information concerning. the planned use of the tanks available from drawings and 

manuais submitted to RfNA for approvaf or information. 

a) Maffunctíon ofVafves ín Pípíng to Process System 

b) 

In normal operation gas/vapour and/or flammable liquid may have leaked 

through vafves and ínto pípes connectíng the process pfant to the DSTs. 

Altematively such valves may have been opened due to human error, In 

eíther case the refease to the tanks woufd be accídentaf and very 

infrequent. 

fn Emergency Automatícaffy 

In the case of the closed drains drum pumps failure and high levei of liquids 

ín the drum, the contents ofthe cfosed draíns drum woufd be automaticarry 

routed to the DSTs. This should have occurred very infrequently as lt 

woufd require the faifure of two pumps. ft shoufd arso onfy have occurred 

together with an emergency shutdown so that the amount of fluid entering 

shoufd have been refatívefy sman. 

c) In Emergency by Manuaf fnterventíon 

In the case of a problem with the oil separation trains, liquid from the HP 

and lP fiare drain pumps, matrix separator oi! pumps and cfosed drains 
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d) 

pumps could be diverted from the process inlet manifold to the DSTs. In 

addítion, in the case of shutdown ofthe production trains, Jiquid draining to 

the closed drains drum could be routed to the DSTs. 

The use in these circurnstances would only result from an emergency in 

terrns of a shutdown or faifure of equípment and wourd be expected to 

occur very infrequentry. 

Duríng Maíntenance ofthe Process Pfant 

During maintenance of the process plant the contents of the atmospheric 

separators and other vessers beíng greater than the cfosed drains drum 

could be drained to the DSTs. Such use would be expected to have 

occurred inlrequentry, in Jight of the operatingfoperatíons manuais. 

e) Duríng Pumpíng Out ofthe DSTs to Process rnret Manífo!d 

When pumping out the DSTs to the process inlet manifold, the inlet and 

díscharge piping wourd have been subíect to back pressure from the 

pracess inlet rnanifold as pumpiog out af fluids to the process inlet manifald 

coufd onfy occur with production in operation. 

Pumpiog aut af tluids wauld na11e been ao infrequent e11ent as it cauld. only na11e 

~ ··· resulted from one ofthe emergency or maíntenance activities stated above. 
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4. DESCRIPTION" OF SPACES ADJACENTTO DSTS 

4.1 Tttere are some impoctant features concerning. ttte various compartments around fue 

DSTs, namery those in the aft corumns that are rerevant to the hazardous area 

classification. of tttose spaces. The teatures concern the connections between lhe 

compartments through whích a ffammabre vapour, gas or ffuíd míght pass and lhe 

ventílation arrangements. 

4.2 VENTILA TION 

4.2. 1 The compartmeots in lhe columns were veniilated as per Fincantieri drawing: no. 

A51633080 "Hulf Ventifatíon System - One fine díagram " rev. G (see partícurars in 

Fig. 4 and Fig. 5) and document no. G51633065 "Hull Ventilation System -

Carcuratíon". We understand that accordíng to the ínformatíon províded to RrNA, there 

has no! been any variation in the column ventilation during and after the conversíon. 

For each column, the number of aír changes per hour was se! to 10. In each afl 

column the supply airffow rate was designed at 14900 m3/h: in particular, in the 

compartment between 21336 ABl and 28956 ABl {fevef 4}, the aír suppry and 

exhaust flow rate was desígned at 6000 m3!h. 

4.2.2 Each of the aft columns was served by a supply fan and an exhaust fan located at 

second decf< reveL Aír was delívered to the suppry ductíng to rever 2 ín each corumn 

from where it was supplied by vem pipíng to aJI workíng leveis and the lower f:wl1s 

below. An exhaust trunk located at the centre of each column ran from the lower 

huUs to level3. Air was extractedinto this trunk at various leveis ofthe column. From 

rever 3 it was píped via a trunf<: from rever 3 to the tanf<: top and then to lhe exhaust 

fan. The exhaust trunk also served to house vent pípes running down the columns as 

well as electrical cables. 

4.2.3 The exh.aust and supply fans were connected to ventilator heads located on ttte main 

decf<. Remotery operated watertíght vafves were praced ín the suppfy and exhaust 

vents at watertight divisions below the upper hull. This was to preveni water flowing 

from one watertíght compartment to another ín the event that one or more 

compartments óecame accídentarry ffooded. 
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"P-36" 

4.2.4 The various tank and void spaces in lhe columns were vented separately in the usual 

way by aír pípes. 

4.2.5- There was an elevator at the centre of each column which ran continuously from the 

lower hulls to the second deck. This ran beside the ventilation exhaust trunk. 

Watertight doo!S were fitted between the trunk. and the colurnn at the lower pontoon, 

levei 4, rever 3 anó tank top. At lhe second deck revel there was a tire doer. 

42..6 E.ach of lhe elevator trunks were ventilated by a separate system to the columns. 

They were eacli fitted wílh an exliaust fan of 600ms/liour capacíty focated at second 

deck leve f. The fan is direcUy connected to a gooseneck type vent pipe at main- deck 

levei. 

4.3 ACCESS STAIRS ANO DOORS BETWEEN LEVELS IN THE COLUMNS 

4.3.1 Stairs at second deck levei leading into lhe aft columns and lhe upper deck were 

fitted with watertíght doors. AI tank top levei, stairs down to levei 2 were afso fitted 

with watertight doors. From second deck levei stairs ran to levei 3. At levei 3 a 

watertíght liatcli in lhe deck gave access to fevef 4. At fevef 4 a watertíght door gave 

access to stairs feadíng to tlie rower fluir. 

4.32. Thus,. at level4 there were two watertight doors, one serving stai!S to the lower hull 

and lhe otlier tlie efevator. They were botli slíding doors. 

4.3.3 The hatch at level 3 leading to levei 4 was a flush watertight hatch wbich, according to 

lhe Operatíng Manual (MA-3010.38-1320-915-11180-909-04 rev. O, para. 4, item 

4.1.4.2), was to be normaffy kept cfosed. 

4.4 MACHlNERY INSTALLATlON 

4.4.1 We list below items of machinery installed in the starboard aft co!umn. The list has 

been compifed from Drawíng no. DE-3010.38-1200-200-AMK-117 "Unit P36 Pfant 

Layout- Riser Platform Aft!Star EL28956-EL35000 ABL", rev. E attached to the 

"Operatíons Manual- Vof. 1 General, no. MA-3010.38-1320-915-NBD-909-01, rev. K 

(refer to Fig. 6) and to lhe AMEC document "Equipment Lisf', no. LJ-3010.38-1200-

941-AMK-002, rev. B dated 03.10.1997. We understand tliat tlie pfant fayout drawíng 
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attached to the Operations Manual was never sent to RINA for information or 

approvaf. 

Between Levei 3 and 4 

í} Draíns Storage Pump 

ii) Potable Water Transfer Pump - this pump was an existing pump for use in 

drillíng operations and was therefore redundant. 

iii) VacuumPump 

iv) Waste Oi! Pump 

Between Levei 2 and 3 

v) Oily Water Separator 

4.5 BILGE PIPING AND DRAINS PIP!NG: 

4.5.1 According to the original builders drawings (Fincantieri drawings no. A51531 060 

"Diagram - Interior Deck, Draín Pipíng System", rev. O and no. A50521175 "Diagram 

Bilge Piping System", rev. N) at levei 4 of the aft starboard column coamings with 

straíners were fitted around the base oi! pump (which was changed to a draíns 

storage pump) and the waste oil pump to collect any fluids leaking from them. Each 

of these two coamings was connected to a pipe of 50mm dfameter that joined a drain 

line of 65mm diameter coming from the levei 3 compartment (reter to Fig. 7). The 

65mm draín ran down to the fower hulf to a quíck actíng, self closíng vafve 

(S~*Ot9VX). This valve was manually operated locally. The drain. pipe then led to lhe 

bilge sump, whích also connected drains from other not hazardous spaces, í.e. voíds, 

through. remotely operated stop-check valves which were fitted with manual override 

(SE*029VD, SE.029DV, SE*030VD, SE*030DV}. We understandthat such drawíngs 

were not updated, either during or after the conversion indicating that these 

arrangements were not altered during the modification of the unit. 
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4.5.2 In summary, the drains connected the leve14 compartment to the lower hull but via a 

vafve that was onfy openeó to refease ffuíós colfectíng ín the pump coamíngs to the 

bilge sump fram where they would have been pumped out by the bilge system. Such 

vafves woufó normaffy be kept cfoseó and woufó onfy be openeó ífit was necessary 

to. drain fluids and then on~y for the sJ:toJt period of time necessar:y to remove a ver:y 

small volume of fluid. 



Our ref: 4467/AJS/R02/LOCL 26 

5. RULES ANO STANDARDS FOR HAZARDOUS AREA CLASSIRCATION" 

5.1 GENERAL PRINCIPLES 

5.1.1 We have provided a general definition of a hazardous area at paragraphs 1.2.3 to 12.5 

ín lhe íntroductiOn to thís repor!. 

5.1.2 We now provide a description of the Rules and standards applicable to RINA's approvcü 

of hazardous area classification. 

5.1.3 We understand that RINA publish three sets of rules, which may have relevance to the 

cfassífícatíon of hazardous areas and, to the specífícatíon of equípment ín those 

locatíons, as per followíng paragraphs. 

5.2 RULES FOR THE CONSTRUCTION ANO CLASSIFICATION OF MOBILE 

OFFSHORE DRILUNG UN"ITS ANO OTHER SIMILAR UN"ITS {RINA RULES} 

5.2.1 Definitions 

5.2..1.1 These Rules are a copy of the MODU Code but provide additional requirements. We 

therefore do no! íntend to describe lhe MODU Code provísíons separately. A 

hazardous area is defined at 1.3.4.1.1. as "Hazardous areas are those areas where, 

due to possible presence of a f/ammable atmosphere arising from the drilling 

operations, the use without pro per consideration of machinery or electrical equípment 

may feaá to ffre hazará or expfosíon": An warea~ ís a space on, around or wfthín lhe 

unit. lt may be an enclosed space such as a tank or internai compartment or an open 

space such as the open deck. 

5.2.1.2 A further definition of relevance is for an Enclosed Space, 1.3.4.1.1 "Enc/osed spaces 

are spaces defíneated by ffoors, bulkheads anáfor áecks whích may have doors 

andlor wíndows". 

5.2.J.3 A lirnitation. of the RlNA Rules and th.e MODU Code is that, as the hazardous area 

defínítíon above suggests they refer partícularly to a unít arranged fur drilling rather 

than productíon. However the RINA Rufes (at para 5.3.1) make reference to the 
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recommendations published by the lnternational Electrotechnical Commission (I EC). 

Furthermore lhe RfNA Rufes (at para L3.1) state that: 

"Except as otherwise stated or modified in these Rufes, the relevant requirements of 

the R/NA Rufes for the Constructíon and Cfassífícatíon of Shíps appfy. ~ 

5.2.1.4 These Rules in turn refer to the IEC standards. The !EC standards as discussed 

befow províóe specifíc guíóance wíth respect to mobile proóuctíon uníts. 

5.2.2 Zones 

5.2.2.1 Under RINA Rules, MODU Code and !EC standards, hazardous areas are divided 

ín!o three zones, whích óefíne the fikellhooó that an expfosíve míxture wiff be present. 

The ükellhood is a function of not only frequency of release of a flammable substance 

but afso the rate of the refease anó the ventJ1atíon arrangement. The zones are 

generaffy defíned (at 6.1.1) as:-

"Hazardous areas are divided into zones as fo//ows:-

Zoae O: ia which an. explosive gaslair mix.ture is contiauously preseat oc 

present for fong períods . . 

Zoae 1: ia which an explosive gaslair miwre is likely to occuc ia normal 

operatíon. 

Zoae 2: ia which an explosive gaslair mixtJne ls not likely to occuc, oc in which 

such a míxture, ífít does occur, wílf onfy exist for a short time. 

5.2.2 . .2 lt can be seen from lhe above that the time períod for which the explosive mixture will, 

or ís llkefy to prevaff in lhe zone in questíon, is fundamentar to the zone defínition. The 

Rules do not prov.ide guidance on the duration in terrns of hours or other measure that 

is to be associated with the óescription "fong periods", "fikefy" or "short time" as stated 

in the Rules. The RINA Rules (at para 6.2) provide examples of assigning zones to 

hazardous areas on a drffllng unit. These exampfes are of llttfe assístance to the case 

of P-36, which was arranged for production, rather than drilling and so we do not 

discuss them here. fn particular, the exampfes óo not assíst to any great extent ín the 
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consideration of the consequence of the likelihood of occurrence of an explosive 

gas/aír míxture. ft ís therefore appropríate to refer to the applícabfe !EC Standarás for 

further guídance. These are consíáereá at 5.5 and 5.6 befow. 

5.2.3 Openings Access Doors and Ventilation 

5.2.3.1 Having classified a particular area as a particular zone then it is necessary to 

consíáer lhe ínfluence ofthat area on any spaces connected to it. Para 6.3 of the 

MODU Co<ie and the RlNA Rufes are relevaot to openiogs, access dóors and 

ventifatíon condítions affecting the extent of hazardous areas. Except for operationaf 

reasons it is provided that no opeoing shouJd be províded betweeo a non-hazardaus 

space and a hazardous area or between a zone 2 space and a zone 1 space. 

Nevertheless, when it is not possible to give up such access doors or other openings, 

any space not reported in para. 6.2 and having direct access to any zone 1 focatíon or 

zone 2 location becomes the same zone as lhe location, unless certain conditions are 

satisfied simuftaneousfy. For ínstance, foffowíng the subpara. 6.3.1.2, an encfosed 

space wíth dírect access to any zone 2 focatíon ís not considered hazardous if: 

• the access is fitted with a self-closing gastight doar that apens into the nan­

hazardous location, and 

• ventilati.on is such thaí air flow with the doar open is from the non-hazardóus 

space ínto the zone 2 focatíon, and 

• loss of ventilation is alarmed ata manned station. 

5.2.4 Piping Systems 

There is a particular requirement in the RLNA Rules and the MODU Cede aí 

paragraph 6.3.2 under the general heading "Openíngs, Access and Venúlatíon 

Conditions Affecting the Exient of Hazardous Areas" that: 

"Piping systems sho!Jid be designed to prec/ude direct communication between 

hazardous areas of dífferent c/assificaüons and between hazardous and non­

hazardous areas" 



Our ref: 4467/AJSIR02/LOCL 29 

5,3 RJNA "RULES FOR THE CONSTRUCT!ON AND CLASSIFICATlON QF FLOATING 

UNITS INTENDED FOR THE PRODUCTION, STORAGE AND OFF-LOADING OF 

LIQUID HYDROCARBONS" 

These Rules do not provide any particular definition of hazardous areas but point, at 

paragraph 7. 1.1, to the necessity for compiTance wíth RINA's "Rules for lhe 

Constructíon and Classífícatíon of Shíps". 

5A RINA "RULES FOR THE CONSTRUCT!ON AND CLASSlFLCATION OF SH!PS" 

CRINA SHIP RULES} 

5.4.1 These Rufes (at Sec. D, Part r, Ch.1, ítem 1.3.1 - edítíon 1996} state that: 

"Where the requirements for some parts. ai electrica! insta/lations. are not laid dawn by 

R/NA Rufes, reference is to be made to the standards of the Com/tato Electrotecnico 

Italiano (CEI), the standard of the lntematíona/ Electrotechnical Commission (!EC) or 

the European Norms (EN} insofar as applicab/e to shipboard electrica/ instal/ations. 

Materiais, equipment or machinery complying with standards other than those of the 

CET, fEC or EN referreá to ín these Rufes may be accepteá by RfNA, províáeá they 

are in accordance with recognised standards. • 

5.42. With referEmce to the classiflcatíon of hazardous areas, the RINA Rutes (at Sec. D, 

Part 11, Ch.1, Para. 1.3, item 1.3.2} state !hat: 

"The e/ectrica/ equípment specifi.ed in 1 •. 3.1 isto be constructed in accordance wiih 

the relevant provisions of European Norms series EN 50 ..• or with the /EC Publícation 

79 series or with other recognísed standards. In addition, the specific requirements in 

Appendix A to /EC Publication 92-502 (1980} are also to be complied with." 

5.4.3 A relevant part of the Rules appears ta be Sectíon D, Part V, Chapter 3- Bectrical 

lnstallatíons on OIT Tankers, Chemical Tankers and Gas Carríers. This provídes a 

defínítion ofa hazardous area (section 3. 1.4) as fo!Jows:-

"Hazardous areas of shíps specífied in 3.1.1.2 are those where flammab/e or 

expfosive gases or vapours may norma/Ty be expecteá to accumufate~ 
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5.4.4 At paragraph 3.1.4.3 it is clarified that hazardous areas may extend to such areas in 

whích ffammabfe or expfosíve gases or vapours may accumufate but onfy for short 

periods. At paragraph 3.1.4.4 it is stated "Spaces containing cargo and aU zones or 

spaces adjacent to cargo tanks are generaffy regarded as hazardous". 

5-.4.5 These Rules are coRsistent with- the MODU Cmle and applicable fEC staRdards, 

which are referred to. 

5.5 INTERNATIONAL STANDARD !EC 61.892"7 MOBILE AND FIXED OFFSHORE 

INSTALLATIONS- ELECTRICAL INSTALLATIONS- PART 7: HAZARDOUS AREA 

QEC61892-D 

The provisions of this standard are almost identical to the MODU Code and hence the 

RINA Rufes. However, para "4.4 Mobile producüon units" states that "Area 

classífteation of mobile production uRits shalt comply with national recommemiatiom. 

/EC 60079-10 sha/1 be taken into account". 

5.6 IN.TERNATIONALSTANDARD IEC 60079-1.0 ELECTRICALAPPARATUS FOR 

EXP(OSIVE GAS ATMOSPHERES PART 10: CLASSIFICATION OF HAZARDOUS 

AREAS (!EC 79-10} 

5.6.1 Zones 

~- 5.6.1.1 This standard is consistent with the MODU Code in that the definitions of zones, as 

set out befow, ís very similar. The standard cfarífíes that hazardous areas are 

classifi.ed into zones based on the frequency of occurrence and duration of an 

expfosíve gas atmosphere. The code notes that: "Tndícations ofthe trequency ofthe 

occllllence and durati.on may be talren from codes relating to specífic industries or 

applícatíons. ~ Thís standard ís partícularfy relevant as it sets out safety objectíves, 

area classification objectives and in. consequence an area classification proced.ure 

that is hefpful with respect to the classífícation of the DSTs and adjacent areas. 

5.6.1.2 The defínítíon of zones accordíng to !EC 79-W ís: 

"Zone 0: An area in which an explosíve gas atmosphere is present continuously or 

for long periods. 



Our ref: 4467/AJS/R02/LOCL 31 

Zone 1: An acea in which an explosiYe gas aimosphece is líke/y to occur in normal 

operation. 

Zone 2: An area in which an explosive gas atmosphere is not like/y to occur in 

normal operatíon anel, íf ít does occur, is líkefy to do so onfy ínfrequentfy and wílf exíst 

for a short períod onfy. 

/ndicatíons of the frequency of the occurrence and duratíon may be taken from codes 

re/atíng to specific industries or applicatíons." 

5.6. 1.3 A áefínítíon of a non-hazaráous area ís gíven as: 

" An area in which an explosive gas atmosphere is not expected to be present in 

quantítíes such as to require specia/ precautíons for the constructíon, installatíon and 

use of apparatus." 

5.6.2 Safety Principies 

5.6.2.1 lt is stated that; "lnstallations in which flammab/e materiais are handled or stored 

shoufd be desígnecf, operated and maíntaíned so that any refeases of ffammabfe 

material, and consequently the extent of hazardous areas, are kept to a minimum, 

whether in nonnaf operatíon or otherwíse, wíth regard to ftequency, duratíon and 

quantíty. 

In the case of maintenaace aci:Mties othec than those of normal opecatíon. the exteat 

of the zone may be affected but it ís expected that thís woufd be deaft wíth by a 

permít-to-work system." 

5.6.2.2 lt is clear from this that matters concerning the maintenance and operation of 

ínstallatíons are ímportant consíderatíons wíth respect to hazardous area 

classification. 

5.6.3 Normal Operation 

5.6.3.1 This is defined as the situation when the equipment is operating within its design 

parameters. lt ís noted that fàifures that ínvolve urgent repaírs, such as breakáown of 
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pump seals or shut down are not to be considered as part of normal operation but 

that mínor refeases may óe. 

5.6.4 Area Classification Objectives 

5.6.4.1 rt ís refevant to quote the fEC standard under thís heacfing as foiTows: 

"In most practical situation where flammable materiais are used, it is difficult to ensure 

that an expfosíve gas atmosphere wíff never occur. rt may afso be ãlffícuft to ensure 

that apparatus wíll never give rise to a source of ignition. Therefore, in situations 

where an explosive gas atmosphere has a high likelihood of occurring, re/iance is 

pla.ced on uslng appara.tus wbich ha.s a low likBühood of creaüng a source of igrúiioa. 

Conversefy, where the ffkefíhood of an expfosíve gas atmosphere occurríng ís 

reáuced, apparatus constructeá to a /ess rigorous stanáará may be useá. 

lt is rare/y possible by a simple examination of a plant or plant design to decide which 

parts of the p/ant can be equated to the three zona/ definitions (zones O, 1 and 2). A 

more detai/ed approach is therefore necessary and this invo/ves the analysis of the 

basíc possíb17íty of an expfosíve gas atmosphere occurring': 

This part of lhe standard is very relevant to lhe hazardous area classification of lhe 

DSTs as the intended use of the tanks, particufarly in terms of the frequency and 

cil:cumstances ooder which they might contain a hazardous atmosphere, is 

~~ fundamental to the exercise. 

5.6.5 Area Classification Procedure 

5.6.5.1 Th.e standard describes a procedure and sch.ernatlc approach for establish.ing 

hazardous zone types. Every item of process equipment ís consídered to óe a 

potential source of release of a flammable material. lf an item does not contain a 

flammabfe material or ífít does óut cannot refease il: (for exampfe an arr wefded pípe) 

then there is no source of release and there can be no hazardous area around the 

item. Thís feads to the assessment of the grade of any the refease as contínuous, 

primary, or secondary dependent on the nature of the opening and the frequency and 

duratíon of the refease, whích ís assessed amongst other things on the basís of the 
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type of opening. A secondary release for example is defined as one, which is not 

expected to occur in normal operation, and if it does occur, ís likely to do so onfy 

ínfrequentfy and for short períods. 

5.6.5.2 Once the grade of the release has been established the influence of the degree of 

ventífation ís consídered in order to arríve at the area classifícation. For exampfe a 

continuous grade release from a zone O area into an area with a high degree of 

vent11atíon with good avaifabifity woufd be cfassifíed zone O negligíbfe extent and 

equivalent to non-hazardous. On the other hand if the degree of ventilation were low 

it woufd be cfassifíed as zone O. Therefore, this standard affows ror adjacent areas to 

/""'-. have differences in hazardous area classification of more than one division. 

-~---

5.6.5.3 FinaUy it is to be noted that the standard makes a recommendation on the knowledge 

of those carrying out the area classíficatíon in lhe foffowíng terms: "The area 

classification should be carried out by those who have knowledge of the properties of 

ffammable materiais, lhe process and the equípment, in consultation, as appropríate, 

wil:h safety, electrícal and olhe r engineering personnel." 
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r-- - "?-36" 
~~-----------------------------------------------------------

,---·-

6. DST HAZARDOUS AREA CLASSIFICATION ACCORDING TO RINA RULES ANO 

ASSOCJATED JEC STANDARDS 

6.1 GENERAL 

6.1.1 Tl:te question addressed in this section is, wl:tetl:ter tl:te hazardous area classification 

for the DSTs anó the aft coJumns, on the basís of the pJanneó use of the tanl<s as 

indicated in tl:te documents and drawings provided to RINA for inforrnation and/or 

approval, was appropríate and complied wíth the RINA rufes, íncJudíng the MODU 

Code and suppfemented as necessary by IEC standards. 

6.2 DSTs 

6.2.1 According to the defmitions of zones,it would not have been reasonable to bave 

dassifíed the DSTs as zone O as ít ís dear that ít was not planneó that they were to 

be used in a way that gave rise to the likely presence of an explosive gas/air mixture 

contínuousfy or for long períods. 

6.2.2 Tl:te question is naw addressed as to whetl:ter tl:te DSTs st10uld be classifi.ed as zone 

1. ft iS necessary to establish whether an explosíve gas!aír míxture ís liKeJy to occur 

in normal operation. Whilst the RINA MODU Rules do not define normal in this 

context, the standard rEG 79-10 does (refer to 5.6.3 above) and thís clarífíes that 

valve failure, maintenance and emergency conditions should not be considered as 

part of normal operatíon. They could not contaín an exp!Osíve gasfaír míxture ín 

normal operation since this does not by defmítion aUow for failures or emergency 

situations. We therefore consider that the DSTs could not on this basis be considered 

as zone 1. 

6.2.3 Now we turn to tl:te question as to wl:tetl:ter tl:te DSTs might have been classifLed as 

zone 2. We have already established that an explosíve míxture was not líkely to occur 

in normal operation. lf a flammable gas/vapour were to occur then this should only 

have been for a short períod of time whether or not resulting rrom emergency, 

maintenance or valve failure. lt is therefore considered that lhe DSTs could have 

been classífíed as zone 2 as they fell well ínto the defínitíon of such a zone. We 

should also questíon whether they míght also fali ínto the category of non-hazardous. 
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6.2.4 As mentioned above,IEC79-10 suggesls the use of operational procedures such as a 

permit-to-worf< system or ísolatíon of unsuílable electrícal equípment or shut áown of 

process etc may be adopted to provide an acceptable level of safety in lhe case of 

maíntenance or emergency conáítíons. As an explosíve mixture should only have 

occurred vecy infrequently and outside normal operational parameters it may have 

been appropríate to have consídered lhe DSTs as non-hazardous bul only in lhe 

presence of operational procedures that were of a nature that would have provided an 

acceptaóle levei of safety. 

6.2.5 A further factor to be taken into account is the system frtted to the DSTs to introduce a 

flow of nílrogen ínlo them as a purge. The purpose of doing so ís to expel aír (and 

hence oxygen) so that an explosive gas/air mixture cannot arise even if a flammable 

gasfvapour exísts. Neítherthe RINA MODU rufes nor !EC 79-10 províde guídance on 

how to account for the presence of a nitrogen purge in such circumstances. However 

lhe combínalíon of ínfrequency of presence of flammable vapour ín comóínatíon with 

the provision of a nitrogen purge might in our opiníon have provided the necesslYY 

conditions for a classification of the tanks as non-hazardous. 

6.2.6 Classification of the DSTs may also be assessed in accordance with the systematic 

approach accoráíng to !EC 79-10 (refer to 5.6.5 above}. We firsl consíder the 

sources of release into lhe tank. In normal operation of the process plant there 

should óe no release of flammables ínto the DSTs. There may be a release ín the 

un.likely event of a valve malfunction or resuHing from maintenance or ernergency 

conditíons. The release ínlo the tanf< ín such círcumstances wouló be gradeó as 

secondary. The hazardous area classification depends on not only the grade of the 

release but also on the degreefavaífaóffity of ventílatíon. The purpose of ventílation in 

such circumstances is to reduce the likelihood of an explosive gas/air mixture by 

diluting!removíng lhe gasfvapour. An alternatíve approach ís to remove aír!oxygen óy 

the use of a nitrogen purge as described above. The IEC 79-10 standard provides 

that a secondary release ínto a space equípped wíth a hígh degree of ventílatíon, 

wbich has good or fair availability, would result in a classification of non-hazardous. lf 

there were only a medium degree of ventifatíon the classification would be zone 2. 

The tanks are poorly ventilated but they were equipped with a nitrogen purge. 

Unfortunately !EC 79-10 does not províde guídance on the ínfluence of a purge on 

classífícatíon. However applyíng a similar approach ín re!atíon to a nítrogen purge, in 
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place of the influence of a high degree of ventilation, it would appear reasonable, in 

the presence of an effectíve nitrogen purge, to cfassifY the tanks as zone 2 or even 

non-hazardous. 

6.2. 7 In summary we conclude that a reasonable hazardous area classification for the 

osrs on the óasis of RINA MODU rufes woufd have óeen zone 2 or altematfvefy 

non-hazardous. 

6.3 THE COLUMN SPACES 

6.3.1 Possible sources of flammable Uquidslgastvapour entering the column may be 

summarised as follows: 

Leaks from DST cfischarge pumps as welf as assocíated pipe flanges and vafves. 

Leaks from DST ínfet pípe flanges and assocíated vafves. 

Leaks rrom vent pípe flanges (if any existed). 

Leaks trom soundíng pipe flanges (if any existed). 

6.3.2 A primary consideration in establishing the appropriate hazardous area classification 

is the fikefíhood of refease of a flammaófe gasfvapour. rn the case of the cofumn 

spaces the likelihood of a release is very much smaller than for lhe DST's since a 

refease ínlo a cofumn coufd onfy occur after a refease inlo a DST foffowed by a further 

failure and release from lhe DST piping system to lhe column. On lhis basis it wou1d 

be reasonabfe to cfassífY lhe cofumns fess slringentfy than lhe DSTs themsefves. We 

have concluded above that lhe DSTs would not have been classified more stringenUy 

than zone 2. As a resull il would have been reasonable to have taken the columns as 

un-classified. 

6.3.3 Cfassificalion of lhe columns can also de judged by direct reference to lhe definilion 

of zones. ft ís cfear that zone O and zone 1 woufd not appfy, as an expfosive gasfair 

mixture would not be present in normal opera:tion. Considering_ the infrequent use of 

the DSTs ín the case of emergency or maínlenance and lhe unlikefíhooá of a refease 

rrom the discharge pump, vafves or fíttings, bearíng ín mínd the inrrequency that they 
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would contain a hazardous liquid or gaslvapour combined with the good nature of 

ventifation of the space wíthin the cofumn, we consider that a non-hazardous 

classification would be reasonable. lt would be important in suctt circumstances 

however that actual operatíng procedures were adhered to in the use ofthe DSTs for 

emergency or maíntenance only. 
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7. APROVAl OF HAZARDOUS AREA ClASSIFJCATION" DRAWINGS 

7.1 Hazardous Area Classifi.cation drawings prepared by AMEG such as DE-5400-9470-

AMK-120, Rev. B "Hazardous Area Classification - Columns & Riser Platform EL 

28956199- EI. 31955 A.B.c.~ (refer to appendix F} were approved by RfNA 

7.2 The drawing labels the spaces in the column that were to become the DSTs as Base 

Oi! Tanks ín accordance wíth theír originar use. The drawíng has índícated certaín 

areas as hazardous but it has not identified the Base Oif Tanks (DSTs} or areas in the 

afl columns as hazardous. 

7.3- When approving the plan, RINA made the foUowing remarks COJ:Jceming the 

classification of hazardous areas:-

'With ref. to your drwgs a.m. we point out that, according to IEC 61892-7 and 

MODU Code (see encfosures}, the íntemaf spaces of cfosed tanks are to be 

considered zone O. 

However, note that zoae t iacludes, ia outdooc or semi-enclosed /ocatioas, tbe 

area wíthín 1,5m from boundaríes of any openíngs to apparatus whích ís a part 

of the mud system (see 6.2.3.4 of MODU Code), while zone 2 is relevant to the 

areas 1,5m beyond the zone 1 areas specífíed ín 6.2.3.4 of MODU Code and 

beyond the semí-encfosed focatíons specífíed ín 6.2.3.2. ~ 

7 A This remark appears to have been. a general instru.ction. to the designers tb.at the 

hazardous area cfassíficatíon shoufd extend to afl those areas requíred by the MODU 

cade an.d the !EC 61.89~-7 standard to be regarded as closed tanks. The remark was 

general but with regard to the DSTs what was ímportant was their intended use in 

accordance wíth the operatíng/operatíons manuais. 

.~. ' - . r-'"' --
:~.!: --·~.:... .; ~- r 
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S. GASDETECTIOU 

8.1 We unde(sfand. that gas detectors were oot fitied in the columos. Tl:lis is consistent 

with areas adjacent to DST's as not havíng been classed as hazard areas. However, 

even if gas detectors had been fitted, it ís clear that theír presence could not have 

prevented the first mecflanícal explosíon. Wfth respect to tfle second chemícal 

explosion, it is most uncertain that the presence of gas detectors in the column would 

nave made any difference to events. The mechanicar explosion and subsequent 

escape of gas, vapour and fluids under pressure was, in our view, almost certain to 

have caused the failure of any gas sensor in the vicínity. In any even!, many gas 

alarms among those loca!ed on the upper decks were actually activated after the firs! 

mechanícaf expfosíon. rt ís therefore clear that the presence of gas was actuarry 

detec!ed and that the presence of additionaf sensors and alarms are unlikely to have 

influenced events. 

,~' ·~. _...,.. ---, ----, 
__ ·,~-·---~-~ -~ < 
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9. CAUSES OF THE ACCIDENT 

9.1 CONSEQUENCEANALYSIS 

9.1.1 A number of events (failures, defects and damages) have been identified in lhe 

ANP/DPC report as weiT as by other ínquíry commíssíons as havíng a particular 

causal relationship to the casualty. In the Consequence Schedule at Appendix G we 

físt the events and make a judgement on theír contríbutíon to the four major events 

feadíng to the casuafty. These major events were:-

A. The first mechanícaf expfosíon 

B. The second chemícaf expfosíon 

C. Progressíve ffoodíng 

O. Sínkíng 

9.1.2 The schedule summarises the consequences of lhe absence of an event such as lhe 

bfínd ffangíng of the atmospheric vent pípe to the starboard DST on the major events 

listed above. lt can be seen from lhe schedule lhat lhe absence of any of 14 

(fourteen) events woufd have prevented the foss ofthe unít. 

9.1.3 The question that may be asked is, had the DSTs or the column been provided with a 

more stringent hazardous area cfassífícatíon whether any of the major events feadíng 

to the casuafty woufd have been avoíded. 

9.2 THE FIRST MECHANICAL EXPLOSION 

9.2.1 The first mechanical explosion resulted from the over pressurisation of the starboard 

DST. This was caused dírectfy by faufty maíntenance actívítíes and faufty operatíon 

of the port and starboard DSTs (refer to events 1 to 6 of the consequence schedule at 

appendíx G). ft ís cfear that this was not refated to the hazardous area cfassífícatíon 

of lhe DSTs or the columns. 
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9.2.2 Hazardous area classification assumes relatively minor accidental leakages. A 

catastrophic mechanicaf rupture of lhe sort lha! has been deduced to have occurred 

to. the starboard DST is a far more severe failure than is anticipated might arise in 

normal circumstances. Thus thE) failure that occurred fell outsiçle lhe ambit of 

hazardous area classification. 

9.2.3 lt is important to recognise that the mechanical explosion led not only to a massive 

escape of flammable gas but it also led dírectly to extensive damage to equipment 

and systems within the fourth levei of the starboard column because of the explosion 

itself a nó partícularly because of the consequentíal floodíng ofthe column. Thus even 

if the columns had been. fitled with gas detectors,. whi.ch apparently they were not,. the 

probabílíty is that they would have been made ínoperatíve by the mechanical 

explosíon ín any event 

9.3 SECOND CHEMICAL EXPLOSION 

9.3 .1 The rupture of the starboard DST was a catastrophic failure that resulted in the 

release of a large volume of flammable gasfvapour that vastly exceeded any quantíty 

th.an wouJd be entedained when assessing whether or not an area was hazardous. ln 

simple terrns, the catastrophic failure of the tank resulted in the certaínty that an 

explosive gaslair rnixture would develop withio he col.umn. and in the hull abo11e the 

column, thereby providíng a very high rísk of explosíon. Thís has been óemonstrated 

by the gas dispersion analysis carried out by MTL Engineering Ltda on behalf of 

PETROBRAS. Thus the main factor in the cause of the chemícal explosion was the 

first mechanical explosion, which as we have stated above was not related to 

hazardous area classíficatíon. The massíve over-pressurisíng and rupturíng of the 

tank structure was a catastrophic failure. Such an event is not taken into 

consíderatíon when assessíng whether an area should be desígnated as hazardous. 

The adequacy of the response of the unit's personnel to the first mechanical 

explosíon ís also open to questíon wíth respect to lhe cause of the chemícal 

explosíon. 

9.3.2 Despite the massive volume of release of flammable gas the chemical explosion 

wouló no! have occurred ín the absence of a source of ignítíon. Thus, ít ís not 

reasonable to assume that a more stríngent hazardous area classíficatíon of the 
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column spaces would have resulted in a different outcome. From evidence available, 

it is not possíbfe to establísh eíther the orígín or focation of the ígnítion. As an 

exarople, if the saurce af ignitian was ouíside the calurnn ar was a mobile saurce 

wíthín the column sucn as fíreman's tools, portable equípment left in the area, etc. 

then a different hazardous area. classific::ation within the column or the DSTs would 

have had no influence. 

9.3.3 Taki.ng ali the above into cansideratian, it is irnpossible to say with any certainty 

whether or not tne second cnemícaJ explosíon would nave occurred nad tne DSTs or 

column been classified more stringently as a hazardous area. However, bearing in 

mind the very large magnitude ofthe gas dispersion that resulted ín areas outsíde the 

column as a result of lhe rnechanical explosion, we consider i1 as llkely that there 

would have been no difference in outcome. 

9.3.4 The flooding was, in our opinion, primarily a consequence of lhe first mechanical 

explosion, which resulted in the rupture of tne seawater pipe at the fourth levei and 

the consequent flooding of the column. The second chemical explosion did not cause 

the null of the unit to flood and was clearfy therefore ínsuflicíent in itself to have 

caused lhe lass but may have, amongst olher lhings, caused damages to watertight 

doorslhatches at the upper leveis of the column and for otner equípment. However, 

the sinking wauld have not occurred withaut other d.eficiencies I fai!ures thai 

prevented actíon beíng taken to restríct the rate of or further flooding ofthe unit. 

9.4 OPERATION ANO MA!NTENANCE OF THE UNIT ANO ITS CLASSIFICATION 

STATUS AT THE TIME OF THE CASUAL TY 

9 .4.1 Accard.ing to information provided in the variaus investigation reports, the unii was 

being operaíed in a manner that contravened the Operatíng ManuaL fn additíon a 

nurnber of ttte unifs essentía! systems and equipment were aut of order or under 

repair, incfuding: 

(a) Frequent manoeuvres oftne OSTs 

(b) DST suction pump removed for repaír; 

JOSÉ CAnOS PIMH!TEL C'''' 
Diretor d:. Di,·is3.J de C, .. ,,J.i'~ ·_:: 
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9.4.2 

(c) Vafves which were feaking; 

( d) Ai r vent o f the starboard DST bfínd ffanged; 

(e) Two pumps feeding the seawater ring removedfor repaír; 

(f} Watertight dampers of the ventilation system out of use and relevant vaJves 

probabfy bfocked open; 

(gJ Cracks in the stability box of the starboard column and compartments left 

open for ongoing repaírs. 

DST Manoeuvres 

According to evidence available, il appears that tbe DST's were used freque11tly for 

the storage of ffuíds, such as water contamínated wfth oíf. The source ofthe ffuíds that 

were held in the tanks has not been stated. The use of the tanks in this way was not 

somethíng that was antícípated ín the Operating Manual. Such a change of use of the 

tanks should have been confirmed to RINA and was nol RINA were not informed, as 

they shoufd have been according to their Rufes, that the tanks were being used ín tlie 

way that they apparently were. Had RI NA been informed lhey would have had the 

opportunfty to carry ou! a survey and to make recommendations consequent to the 

change ofuse ofthe DSTs. 

9.4.3 DST Suction Pump 

In the ANP/DPC repor! it is stated that the pump of lhe starboard DST was removed 

for repaír (on 10 February 2001} and the suctíon and defívery pípíng to the pump had 

been blind ffanged. In another source of information it is stated that i! was the second 

time that the pump was sent to repaír. In addítion, according to the ANP/DPC repor!, 

the su.ction pump of the port DST had also experienced problems at the time of tbe 

accídent, óefayíng tlie start of discliarge of tlie port DST and tliereby causing the 

ffooding of product f gas ínto the starboard DST through the productíon manífofd. 

In our view lhe remova! of the starboard DST pump for repairs for such a long period 

of time cannot be consídered a normal maíntenance operatíon. Wítliout the suctíon 

-- --~---- ----- ------ -. ---,~ 
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pump. the tank could not be emptied, so it had to be excluded from the closed drains 

system and put out of servíce. 

9.4.4 Valves 

According to witness statements. it was common for valves to leak.. Looking at lhe 

sequence of aiTeged events leadíng to the casuarty, the ínlet valve V 535 to the 

starboard DST was leaking or was left partially open, causing the inflow of liquid into 

the starboard DST and consequent over pressurísatíon. The Operatíng Manual 

requires that both port and starboard EDT inlet valves be closed when pumping out. 

A hístory of leakíng valves should nave alerted a responsible person to check for such 

a failure prior to any pumping operation. In this instance it is clear that either the 

valve was leakíng ín whích case proper checks were not carríed out or it was not 

properly closed. RINA was not ínformed ofthese occurrences. 

9.4.5 Air Vent of the Starboard DST 

The DSTs were designed to store liquids at normal atmospheric pressure and 

temperature. They were not designed as pressure vessers. rn the ANP/DPC repor!, ít 

is stated that lhe air vent of the starboard DST was flanged to preveni a counter flow 

of water in the DST through the aír vent system. This actíon substantialfy altered the 

tank's design characteristícs: 

a) I! created the possibillty of the tank being subjected to an over or under 

pressure. The tank was desígned to operate at near atmospheríc pressure 

and temperature. Such tanks should always be connected to an air or vent 

pípe!system commensurate wíth any possible means of filling or ÓISchargíng 

the tank so as to prevent the development of a damaging positíve or negatíve 

pressure. lf a tank's vent pípe ís cfosed off ít ís essentíal as a matter of 

principie to ensure that the tank cannot by any means become pressurised. 

Thís ís a normal basíc requírement in operatíng any ship or unít. By blanking 

off the veot pipe wiíhout also blankiog off the inlet pipe lhe tank was 

automatícally exposed to the rísk of being over pressurísed, causíng a 

mechanícal explosíon. 

JOSÉ CP3LOS _ 
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b) rt causeá the nítrogen purge to that tank to be ínoperative. 

c) lt caused the tank levei measuring system to be inoperative. Having blanked 

the vent pípe ít was no fonger possíbfe to monitor how much ffuíd was in the 

tank or to áetect ffuiás enteríng 

The flangíng of the vent pipe and the consequent alteration of the tanks 

characterístícs ís wíthout doubt somethíng that shoufd have been reported to RINA 

and was oever reported. We are of the firm opiniorr that had it been reported RLNA 

woufd have recommenáeá the tank be totarry ísofated by blankíng off ali ínlet aná 

outlet pipes. lt is irrcooceivable to us that giverr that such an action is normal and 

routíne basíc safety practíce that they woufd not have ínsísted on ít. 

9.4.6 Pumps Feeding the Seawater Ring 

lt is reported that two of the four pumps used for feeding the seawater ring, namely 

the forward aná aft pumps ín the port side pontoon, were out of order. Thís ís 

another matter that shoufd have been reporteá to RINA aná was not reported. 

According to the Operatiog Manual, at least two seawater pumps were required for 

normal servíces whife one of the remaíníng pumps was to be on staná-by; thís 

conditioo was oot satisfied with two of the four pumps out of order. Moreover, if a f1re 

had causeá the main efectricaf generator to stop, only the emergency generator 

would have remained in operation. In this case because the port aft pump was ou! of 

operatíon onfy one pump ínsteaá of the requíreá two pumps woufd have been runníng 

to supply water to the seawater ring, Thís would have been an insufficient condition 

for tire fighting purposes and not in compliance wíth the MODU Code or cfassificatíon 

rufes. 

9.4. 7 Watertight Valves and Dampers of the Ventilation System 

According to lhe ANP!DPC report, lhe actuators to the watertight valves on the 

ven!I1ation system were experíencing operatíonaf áífficultíes. The vafves ín the 

starboard column that should have closed so as to prevent water flowing from one 

watertíght compartment to another faifeá to cfose alfowing the entíre cofumn to ffood. 



Our ref: 4467/AJS/R02/LOCL 46 

9.4.8 

There is witness evidence to suggest that the watertight dampers were known to be 

defectiire and that PETROBRAS were replacíng them with dífferent arrangements. 

The watertight integrity of the bulkheads sub-dividing the unit is a primary safety 

matter and íf there was a defect particularry if it influenced a number of watertight 

bulkheads,as it appears that it dld in this case, the c!assificatlan society sttould 

without doubt have been ínformed. Simifarfy if ít had been pfanned to repface any of 

the dampers RINA should have been informed and requested to attend to- appro-ve 

the work. RI NA were not informed or asked to attend the unit. 

Cracks in the Stability Box of the starboard Column 

According to the ANP/DPC repor!, some cracks in the welding were detected in the 

stability box 61S of the starboard column and manholes of tanks 628 {baUast tank) 

and 268 had been left open for inspection and ongoing repairs. These cracks had 

been previousfy patched !Tom the outside by divers without the knowledge or 

approvaf of RfNA. 

Suctt cracks to the hull plati~ of th.e unit should nave been vlewed as a sectous 

defect requiring that RíNA was ímmediatefy ínformed the moment they were 

discovered. This is because such cracks have the potential to seriously affect the 

safety of the unít by aUowíng f!oo-ding of compartments, thereby compromising 

stability and by causing a structural weakness. lt was essential that RINA were given 

the opportunity to evaruate the nature and cause of the cracks in oróer that they coufd 

be in a position to assess the consequences in terms of the unifs safety and to 

assess the type of repairs that were necessary. ft is without doubt worfdwide 

industry standard practice to keep the classification. society inforrned of any suctl 

structural defect. The fact that they were not informed demonstrates in our opinion a 

disregard by the unit's operators to proper procedures relating to a primary safety 

issue. 

RlNA sttould nave been informed of these cracks, their planned iospection and 

repairs. ft is cfear that by opening up the tank the operator was pfacing the unit at rísk 

to floodlng. This was nota routine inspection of a tank but to one lmawn ta be 

cracked. fn our opiníon there was consequently a duty on the operato-r to take specía! 

-_} 
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precautions to minimise the risk to the unit's safety. Carrying out this inspeclion ata 

time when two of the four maín sea water pumps were out of aclíon and when the 

waíectight dampers were inoperaíi.ve would certainly not in our view nave rnet with. tl:te 

approvar of R!NA had they been consulted as they should h ave been . 

.,.., '~· ...... ,.., 
' ·-· ' ' ' •·. 
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fO. CON"CLUSJONS 

10.1 lnvestigations have sl:town tl:tat tl:tere were n.urnerous defects, damag.es and 

alterations arísíng from maíntenancefoperatíonal fai!ures that snoufd nave been 

reported to RINA and were not. They were matters dírectry re!ated to tne foss. 

1-0..2 Tnese fai.iufes led directly to the first mechanical explosioo, which was not in any way 

re!ated to the hazardous area classification of the unit. Had the DSTs or indeed the 

column been more stringently classified, we have concluded that this would not have 

prevented tne fírst mechanícal expíosíon. 

10.3 We are of the opinion that the main factor causing the second chemical explosion 

was the first mecnanícaf explosíon. The catastropníc rupture of tne starboard DST 

and the conseq_uent dispersion of a large volume of gas resulted in the certainty tl:tat 

an explosíve gasfaír míxture woufd deve!op ín tne column and ín farge areas of the 

hull above tl:te col.urnn thereby providing a very high risk of chemlcal explosion.. The 

fírst mecnanícal explosíon woukf probab!y nave damaged and made ínoperative gas 

detectors in the column had they been fittecL The adeq_uacy of the response to tl:te 

fírst mechanícal expfosíon ís also open to questíon. 

tOA The source of ignition for tl:te second chemical explosion may weU have been at 

second deck or tank top levei wních are above tne levei of tne column. These areas 

were most remate from the DSTs in the columns and would not have been influenced 

by a more stríngent classification. We are oftne opiníon tnerefore that it ís very likefy 

that ít would nave made no dífference nad the classíficatíon been more stríngent. 

10.5- The second chemical explosion had catastrophic consequences to the surroorn:ling 

areas but was insufficient in itself to have caused the loss as was the first mechanical 

explosi.on. We have concluded that many failures of a) to properly maintain the unifs 

process p!ant and safety systems and b) to properfy operate the unít fed dírectry to the 

first mechanical explosion, to the second chemical explosion and ultimately to the 

!oss. !f any one of these fai!ures had not occurred, the !oss woufd not have resulted. 

10.6 The hazardous area classification of the DSTs and tl:te aft columns was made 

correctry accordíng to the applicab!e rufes, based on the MODU Code and !EC 
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standards, whidr ih our lliew- were- entirefy appropriate- in ffle- circumstances.. They 

COtlfd have- be-e-n non hazarctous or at the most Zone Z 

'fG. 7 lrr any event the catastrophic rupture of the starboard OOT thaf reStlfted in the 

widespread dispersion of a large volume of gas within the h!,ill and legs is a far more 

pe-ssimistic- scenario than is normal!y cooside-re-d when assesslng- whether are-as 

stroukt be ctassified as hazardous. 

For ancf on behalf of 
Lonãon Offshore- Consultanfs 

A J SQU!RE, BSc., CEng.,. FRlNA. MIMarEST. 
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Figure 1 - The Platform P36 
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Figure 2- Lower part of the aft starboard column 
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Figure 3- Upper part of the aft starboard column 
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Fig. 4- Particular of the drawing no. A51633080, 

"Hull Ventilation System - One line diagram, ver. G" 
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Fig. 5- Particular of the drawing no. A51633080 

"Hull Ventilation System - One line diagram, ver. G" 
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ANP/DPC fnvestigatíon Committee Report dated Jufy 2001. 

Gas Dispersion Analysis dated June 2000. 

Report of CREA-RJ Commission dated 4 September 2001. 

Operations Manual Volume 1, 3 and 7. 

Operatíng Manuaf System: Oif Productíon. 

Bundles of design drawings. 

ABS Certifícate RJ 67901 dated 17 May 2000. 

RINA Survey Report, Quebec dated 28 October 1998. 

- ' •W'-~ 

Charges by Brazífían Navy Attorneys Offíce dated 26 Oc!ober 2001. 

CD of Presentation given at Petrobras Workshop, Rio de Janeiro, August 2001. 

Derences of Petrobras and íts employees wíth relevant supporting documents. 

Translation of offícíaf recoró of statement of thírty-seventh wítness. 
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CONSEQUENCESCHEDULE 

. .. • MAINEVENT · 
Event Description .··· A B c o~ 

1 · Fíllír!g_ o f DST s bv overftow 1 t 1 1 
2 Removal of starboard DST pump {} (} (} (} 

3 · C(osíng ofthe vent pípe ta sfarboard DST 1 1 1 1 
4 . Decision to pump to process inret manifo!d rather 1 f 1 1 

. than production caisson 
5 · Delaved operation of port DST pump 1 1 1 1 
6 . Leaking or improperly closed mlet valve to 1 1 1 1 

· starboard DST 
7 Ruplure ofstariiDard DST (First Mechanicat 1 t 1 1 

· Explosion} 
8 · Rupture of riser in starboard column o 1 1 1 
g- Opening of doors to tevel4 compartrnent from o 1 1 1 

. upper hull 
tO Fafture otwatertlgi'lt valve oo vent pípeS fn o t t t 

column to ctose • 

11 Second Chemical Explosion o 1 1 1 
12 Non-avaitability of portside seawater pumps (two o o t 1 

• por! pumps removed for maintenancé} 
13 . l.eaving open of opentngs to compartmenfs 26S a a 1 1 

·and61S 
14 Decision to bailas! uni! reducing list o o o o 
15 Proqressive floodina o o 1 t 
1S Sinking o 1 

Key: 1 = in absence of event. main events A, B, C or D would not nave occurred 

(í.e. aósence of event = change of outcome) 

O = in absence of event, main events would have occurred (i.e. absence of 

event = no change of outcome) 

A = First mechanícaf explosion 

B = Second chemícar expfosíon 

C = Progressíve ffoodíng 

D = Sínkíng 
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TIJIS AGREEMENT is made the 2nd day of July 1997 BETWEEN: 

1) Petromec Inc. whose address is The Tropical Isle Building, PO Box 438, Road Town, 
Wickhams Cay - Tortola, British Virgin Is!ands, (hereinafter referred to as the "Company"); 

and 

2) Registro Italiano Navale, whose address is Via Corsica, 12 I-J6128 - Genova, Italy (hereinafter 
referred to as the "Contractor"). 

In the event of any inconsistency or discrepancy between this Agreement and the Appendices, this 
Agreement shall take precedence. 

In consideration of the Contractor performing the Scope of Services contained in Appendix 'A' hereof 
(the "Services"), and of the Contractor performing its obligations, the Company shall pay to the 
Contractor compensation as set forth in Appendix 'B' in accordance with this Agreement. 

The Contract shall commence on or about 8th July 1997 oras determined by the Company for a period 
necessary to complete the work as described herein, or as may be adjusted in accordance with 
Clause 23. 

Except as may be described elsewhere in this Contract, the Contractor shall be given access to the 
whole or part of the Jobsite as may be required to enable the Contractor to proceed with the Services in 
accordance with the agreed programme for the execution ofthe Services. · 

This Contract (as defíned hereinafter) shall constitute the entire Contract between the parties as to the 
Services to be performed in accordance with this Contract and shall supersede and take the place of ali 
documents, minutes of meetings, letters or notes, which may be in existence at the date hereof and ali 
statements, representations and warranties which may have been rnade by or on behalf of any of the 

. parties hereto. 
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I. DEFINITIONS AND INTERPRETATIONS 

1. O 1 In these General Conditions and all other documents which form part of this 
Contract: 

In this Agreement the following terms shall have the following mean.ing: 

(a) "Petromec Associated Parties" shall mean ali or any ofthe following parties: 

(i) Petromec Inc. 

(ii) Maritima Petróleo e Eugenharia Ltd. 

(iii) Petromec - Società Armamento Na vi Appogio Spa 

(iv) Each of its respective subcontractors, affiliates · and employees, 
invitees and servapts. 

(b) The "Contract" means this Agreement together with Appendices attached 
hereto. 

(c) The "Services" rrwans all work to be performed by the Contractor as 
described in Appendix 'A' or incidental thereto and includés materiais, 
articles o r substances provided hereto. 

(d) "R.egulatory Bodies" means organisations or individuais having authority 
established by legislation or industry çustom and practice to requrre or 
request actions of the Cornpany. 

(e) "Contract Price" means the total of all moneys as described in Appendix 'B' 
to be paid to the Contractor for performance of the Services in accordance 
with the requirements of this Contract. 

(f) "Subcontractor" rneans any person or persons, fi.rm, partnership, corporation 
or cornbination thereof engaged by the Contractor for the perfonnance of the 
Services or any part thereof. 

(g) "Jobsite" means any lo~tion where the Services are perfo~ed. 

(h) "Facility" rneans 'Spirit ofColumbus' which isto be converted into 'P36'. 

(i) "Company Representative" rneans the senior designated person as appointed 
by the Company. 
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2. RELATIONSIDP OF P ARTIES 

2.01 The· Contractor's status shall be that of an independent contractor, and the 
relationship of the parties shall in no event be construed to be that of principal and 
agent or rnaster and servant. The Contractor shall exercise the control., rnanagernent 
and direction of the Services to be carried out. The presence of a Cornpany 
Representative or inspector at the site of the Services shall not relieve the Contractor 
frorn the Contractor's obligations for the proper execution ofthe Services or at law. 

3. COMPLIANCE WITH LA WS 

3.01 The Contractor shall cornply with, and shall require its Subcontractors to cornply 
with, all laws, regulations, standards and codes of any govemrnent in the 
performance ofthe Services. 

4. CONTRACTOR TO INFORM ITSELF FULLY 

4.0 l The Contractor shall be deemed to have satisfied itself as to drawings, plans, 
specifications and other docurnents and as to ali conditions and circurnstances 
applicable to the Services to be carried out under this Contract. The inforrnation 
which the Company rnay give to the Contractor shall be the best inforrnation 
available to the Cornpany. The Cornpany shall not be liable for clairns frorn t.'J.e 
Contractor for additional payrnents, in excess of the Contract Price, on · account of 
conditions, circurnstinces and costs which the Contractor should have deterrnined 
and understood in advance save for those occasions on which the Cornpany stops the 
work for operational reasons. · 

4.02 Any part of the Services not expressly detailed in the drawings or documents 
fumished to the Contractor nor mentioned in the Contractor's tender proposal, but 
necessary for the proper completl.on of the Services according to the provisions of 
this Contract and necessary to rneet properly the requirements for which the Services 
are intended, shall be carried out by the Contractor at the Contractor's expense just as 
if such Services o r part of the Services had been specifically mentioned or shown in 
the drawings or documents. 

5. PERMITS AND LICENCES 

5. O 1 Unless otherwise specified, the Contractor shall obtain at its own risk and expense 
frorn the appropriate authorities all necessary permits and licences for the 
performance ofthe Services. 

\ 



6. COMPANY'S REPRESENTATIVE 

6.01 The Company shal1 designate a Representative who shall have authority to act for 
and on behalf of the Company in all rnatters connected with this Contract. The 
Contractor shall comply and procure that its employees, servants and agents comply 
with all instructions ofthe Company's Representative in relation to the Services. 

6.02 Wbilst on board the Facility the Contractor's personnel or any of its subcontractors 
and their respective employees shall be under the Company Representative's control. 

7. CONTRACTOR'S REPRESENTA TIVE 

7.01 The Contractor shall designate a Representative who shall have full authority to act 
on behalf ofthe Contractor in relation to matters arising from this Contract. 

8. CONTRACTOR'S PERSONNEL 

8.01 The Contractor shall engage, at its sole expense, ali personnel necessary to carry out 
the Services. The Contractor's personnel shall be fully qualified and trained, 
instructed and supervised, for their respective trades and callings and for carrying out 
the Services. The Contractor's persormel shall, as a minimum, be in possession of all 
offshore survival and fue fighting certificates required by the current Company 
training standards. 

8.02 The Company shall have the right to require the Contractor, by notice in writing 
specifying the reason, to remove from the Services and/or replace any memher of L'1e 
Contractor's personnel who, in the Company's opinion, is incompetent in the 
performance o f his duties o r is guilty of misconduct or who is medically unfit. Any 
costs associated with such remova! and/or replacement will be paid by the 
Contractor. The Contractor shall replace such person or persons as soon as possible, 
after obtaining approval from the Company, with other suitably qualified and 
medically fit person.or persons. 

8.03 The Contractor shall, at its sole cost and expense, ensure that prior to performing any 
o f the Services under this Co11tract' Agreement all personnel entployed by the 
Contractor, both directly and indirectly, submit to a medica! exantination to the 
current Company standard. The Contractor shall also ensure that such personnel 
subsequently submit to periodic medica! exantinations in accordance with the current 
Company standard. 

8.04 The Contractor shall ensure that c.ny incident of ill health or personal injury 
occurring to the Contractor's personnel during the course of the Services or wlüch 
subsequently arises at any tírne after terrninatiorl of the Contract and which rs 
apparently related to the Jobsite is notified forthwith.to the Company in writing . 
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9. CONTRACTOR'S RESPONSIBILITIES 

9.01 

9.02 

9.03 

The Contractor shall perforrn its obligatíons hereunder in a d.iligent and efficient 
manner and in accordance with good oilfield practice. 

The Contractor shall submit to the Company íts written statement of the Safety 
Policy which shall include the Contractor's organisation and arrangements for 
ensuríng health and safety and welfare of any person who may be affected by the 
Services ofthe Contractor and shall ensure that the Polícy ís applied. 

The Contractor should be aware of and work to the Company's Safety Polícy. 

Contractor shall ínforrn ítself of the actiV:itíes perforrned by RINA and support these 
provid.ing all requíred assísta.'lce . 

. 9.04 The Contractor shall not at any time provide alcoholic beverages, narcotics or any 
prohibited substance in any forrn cn the Facílíty or fumish such to any person 
thereon or to any person travelling to the Facílíty. 

9.05 The Contractor shall be responsible for the traiJ.SpOrtatíon ?f its p~rsonnel to the 
Jobsite. ···- ·-······· ···- · · ······ · · · · ·-·- ·· 

9.06 The Contractor shall ensure it is ful!y aware of Petromec/Brasoil operating policies, 
standards and procedures and shall advise all its employees of these prior to their 
being appointed to the Contract. The relevant Contract cond.itions should also be 
advised to employees of the Contractor to ensure they comply fully \VÍth the Contract 
terms and cond.itions. 

9.07 The Contractor shall ínforrn the Company in writing and in good time of any contra! 
measures by way of but not restricted to plant, equipment or procedure which the 
Company needs to take to ensure the health, safety and welfà.re of its persormel 
duríng the course ofthe Contractor's Services. 

9.08 .The Contractor shall ínform the Company in writing and in good time of arty 
Occupatíonal Health Surveillance or Workplace Hygiene monitoring which is 
required by statutory requirement .:>r by recommendation or guidance from any 
Regulatory Bod.ies in connection with the Services. 

9.09 The Contractor shall rnaíntaín records of any ·occupational Health Surveillance or 
Workplace Hygiene monitoring which the Contractor undertakes in connection with 
the Services and keep the recorda available for access by the Company for a period 
ofthirty (30) years from the termination ofthe Contract. 

9.10 The Contractor shall rnaíntain and keep the Company advised of a contact point 
withín the Contractor's organisatíon wbich is available twenty-four (24) hours a day 
for the Company to notify any emergency involving the Contractor's personnel or 
services to the Contractor. The Contractor's written procedures for response to any 
emergency shall be deposited with the Company prior to performing any of the 

s~ -ili;" =~:;-~ ·~· ~-·c ..,,.,c~~~~))f ~ ·, 



9.11 Any additional labour or substit.tte 1abour to be provided by the Contractor, at the 
Company's request, shal1 be approved by the Company prior to its commencing ·the 
provision of the Services Wlder this Ccntract. 

9.12 The Contractor agrees not to remove the 1abour from the. performance of this 
Contract except as indicated in Subclause 8.02 detai1ed above. 

10. CONTRACTOR'S SOFIWARE TO BE SUPPLIED. 

10.01 The Contractor, at its expense, shall supply all the software and corresponding 
equipment necessary to carry out the Services, except only in so far as the Company 
shall have expressly agreed in writing to supply any of these iterns. The Contractor 
must obtain the prior written consent ofthe Company to any proposed substitution of 
or modification to materiais and equipment as specified or referred to in this 
Contract. 

11. COMP ANY'S RESPONSIBILITIES 

11.01 The Company shal1 provi de at its sole cost and expense: 

(i) meals for the Ccntractor's personne1 whilst offshore on the Facility; 

(ii) s1eeping accommodation for the Contractor's personne1 whi1st offshore on 
the F acility; 

(iii) sick bay faci1ities for the Contractor's persónne1 whi1st offshore on the 
Facility; 

(iv) fulllaundry service for the Contractor's personne1 whi1st on the Facílity; 

(v) onshore Company emergency response facilities inc1u~g twenty-four (24) 
hour communications and Company Duty Manager. 

11.02 The Company shal! provide transport.ation to and from the Offshore Jobsite for all 
the Ccntractor's personne1, and shal1 provide transport in the event of a medica!. 
evacuation which shal1 be at the Contractor's cost. 
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12. PRICEANDPAYMENT 

12. O 1 The Company shall pay the Cont:-B.ctor for the Services or interim portions thereof at 
the price ar prices set out in Appendix 'B' hereof. The Contractor shal1 invoice the 
Company when the Services o r interim portions thereof have been completed to the 
satisfaction of the Company together v.cith such supporting evidence as the Company 
may reasonably require. Payment of invoices shall be rnade by the Company by the 
45 days after receipt ofthe same. 

12.02 The Company and Contractor shall endeavour to settle any such dispute at the 
earliest possible date and any agreed adjustment shall be rnade as promptly as 
possible following the date of such sertlement. 

Neither the presentation nor payment of any invoice shall in itself constitute 
settlement of any dispute, or otherWise waive or a:ffect the rights of the parties 
thereunder. 

12.04 The Company shal1 be entitled to set o:ff any sums due and payab1e by the Contractor 
to the Company under or pursuru1t to this Contract against sums due and payab1e by 
the Company to the Contractor.under or pursuant to this Contract. 

13. AUDIT AND RECORDS 

13.01 The Company reserves the right, which shall continue for a period offive (5) years 
after termination of the Ccntract, to <.udit all the Contractor's records in connection 
with operations under this Contract and shall, upon request, have access to any 
detailed cost data necessary for that purpose and be entitled to copies of such data 
a11d supporting documents a11d.information. 

14. ASSIGNMENT AND SUBCONTRACTrNG 

14.01 The Contractor shall not assign this Contract or any part thereof or any benefit or 
interest therein o r thereunder without the written consent o f the Ccmpany. The 
Company shall have the right to assign this · Contract to a11y person ar compa11y not in 
competition with the Contractor, upon giving notice in writing to the Contractor. 

14.02 The Contractor rnay make such subcontracts with other companies as it deems 
necessary for the performance of auxiliary services to be performed hereunder, 
subject to the approval of the Company which shall not unreasonably be withheld, 
provided that the Contractor shall discharge any Subcontractor whose competence, 
capability or performance, in the Compa11y's opinion, is unsatisfactory. In making 
any subcontracts hereunder the Contractor shall not be relieved of a11y of its 
obligations under this Contract. 



15. LIABILITY AND INDEMNITY 

15.01 !ndemnitv bv Contractor 

15.02 

15.03 

15.04 

The Contractor shall, save as is othem~se herei..;·J. specifically provided, indernnify and 
hold harmless the Petromec Associated Parties and Brasoil :Eram any and ali claims, 
liabilities, costs, damages and expenses of every kind and nature with respect to 
siclmess, injury or death of any person employed directly or indirectly by the 
Contractor, and damage to o r destruction o f any property o r equipment o f the 
Contractor, its subsidiaries or affiliates or their subcontractors or their respective 
employees arising during and as a result of the performance of this Contract from 
any cause whatsoever including but not limited to the negligence of the Petrornec 
Associated Parties and Brasoil. 

Indemnitv by Contractor for Third Parties 

The Contractor shall be responsible for indemnifying and holding hannless the 
Petromec Associated Parties from all daims, liabilities, costs, damages and expenses 
of every kind and nature resulting from: 

(a) personal injury including fatal injury and disease to, ancl/or 

(b) loss o r damage to property of 

third parties arising out of or in cor1nection with the performance of the Contract 
whether or not the negligence o r bre>ch of duty of the Petromec Associated Parties 
caused ol contributed to such persona! injury or loss or damage. 

Indemn.itv by the Company 

The Company shall indemnify and hold hannless the Contractor from any and ali 
claims, liabilities, costs, damages and expenses of every kind and nature with respect 
to siclmess, injury or death of any person employed directly or indirectly by the 
Petromec Associated Parties, its subsidiaries or affiliates or any of their contractors 
(other than the Contractor) and da..'Ilage to or destruction of any p~operty or 
equipment of the Company, its subsidiaries, affi!iates and contractors and their 
respective employees arising directly or indirectly during and as a result of the 
performance of this Contract from auy cause whatsoever including but not limited to 
the negligence ofthe Contractor; its Subcontractors and their respective employees. 

Liabilitv for Contractor's Eouipment 

The Contractor shall be responsible at all tinJ.es, including while in storage or in 
transit, for damage to or destruction 0fthe Contractor's equipment regardless ofhow, 
when or where such loss, darnage ar destruction occurs and the Company shall be 
under no liability to reinJ.burse the Contractor for any such loss or darnage. 
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15.07 

15.08 

Conseguential Loss 

Notwithstancling any other provision of the Cont.-act neither the Petromec Associa 
Parties nor the Contractor shall bear any liabílity to the other under this clause (and 
each party hereby agrees to indem11ify the pa.rty relyi..D.g on this provision) for loss of 
production, or consequential darnap,es arising during and/or as a result of the 
performance or non-perfom1ance of the Contract regardless of the cause thereof 
inclucling but not limited to the negligence of the party seeking to rely on this 
provision. 

Continuing Effect 

Notwithstanding anything to the contrary in this Contract the liabilities and 
obligations of the parties under this Clause 15 shall survive the termination of this 
Contract. 

16. GUARANTEE 

16.01 Tne Contractor undertakes and warrants that the Services shall be performed in 
accordance with the Contract in a competent and worlananli.ke manner with ali skill, 
care and due di!igence and in. accordance with good, sound engineering and oilfield 
practices to the satisfaction of the Company and the Company Representative. 

16.02 If the Contractor re-performs any portion of the Services, the provisions of this 
Contract shall apply to the portion of the Services so re-performed. Any such re-work . 
will be to the cost of the Contractor. 

17. INSURANCE 

19.01 Insurance of Contractor . 

With respect to and for the durati;m of this Contract the Contractor shall, for 
liabilities assumed by the Contractor hereunder, procure and maintain with insurance 
underwriters, and on terms reasonably acceptable to the Company, appropriate 
)nsurance coverage inclucling but not limited to the follow'illg: 

(i) Employers' Liability insun;nce in the customary forro of unlimited liability 
and Worlanen's Compe,."1.Sation (ifapplicable) forthe statutory legallimit of 
liability in the country or in the respective countries where the Service is to 
be performed inclucling bJt not limited to the UK Employers' Liability 
(Compulsory In.surance) .A.ct of 1969 and any arnendments thereto or by 
the law of any area in whiçh the Contractor may become legally obligated 
to pay bene:fits inclucling but not limited to United States Jones and 
Adrniralty Act.s. Such insurance shall include occupational disease and 
sickness and to be effectiw wit.~ an insurer authorised to transact business 
in the United Kingdom; 

(ii) Personal Accident insurance cover for ali Contractor's employees with 
coverage on a slicling scale up to a minimum of f20,000 for death. This 
cover to include loss oflin1b(s), eye(s) and permanent total disablement; 
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Third Party and Passenger Liability insurance as may be requir 
statute or similar regulation in the country(ies) ofuse with respect to motor 
vehicles used by the Contractor in connection with the performance of this 
Contract. The Contractor shall ensure that its Subcontra&..ors maintain 
such insurance in respect of motor vehicles used by them or their 
employees. 

(vi) the above coverage shall contain a waiver of subrogation in favour of the 
Petromec Associated Parties; 

(vii) the Contractor shall furnish to the Company certificates of all insurance 
required by this clause giving evidence of the types and scope of each 
msurance cover; 

(viii) policies shall be issued by insurers approved by the Compa11.y. 

17.03 General Insurance Reguirements 

(a) Neither failure to comply nor full compliance with the insurance provisions of 
this Agreement shall lin1it or relieve the Contractor of its liabilities and 
ob!igations under this Agreement and in pa.--ticular from the Contractor's 
obligation to ho!d harmless t.'le Petromec Associated Parties in · compliance 
with the indemnity provisions of this Contract. 

(b) All policies shall contain a c!;o.use to the effect that such insurance pclicies 
shall not be modified or termi!l2.ted without thirty (30) days prior notice in 
writing to the Company anel, in addition, shall !l2.me, in respect of Clause 19 
where applicable, the Petromec Associated Parties as additional a$sureds. 

(c) All policies shall contain a clause to the effect that insurers have sighted and 
acknowledge this Agreement and waive ali rights of subrogation against the 
Petromec Associated Parties. 
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18. TAX REQUIREMENTS 

18.01 The Contractor shall pay a.'ld shall use its best endeavours to procure that any 
Subccntractor employed in connection with this Contract shall pay ali Inccme and 
Corporation Taxes properly and duly assessed on the profits accruing to the 
Co.ntractor or such Subco.ntractors (a.s the case rnay be) from the operation of this 
Contract and the Contractor shall (s\lbject as hereinafter mentioned) indemnify and 
hold harmless the Company against any · expense, liabílity, costa, · claims or 
proceedings howsoever arising ir; cormection with the liability of the Contractor or 
Subccntractors of any such taxes lmried by any country or political subdivision 
thereof. 

18.02 In the event ofthe Company being acccuntable (including without limitation pursuant 
to the provisions ofthe Finance Act 1973) to the United Ki.ngdom Inland Revenue or 
to the Canadian or Italian and Brazilian Tax Authorities for a.ny unpaid tax assessed 
on the Contractor or on ány Subccntractor performing services for the Contractor (in 
re!ation to the operations hereu.nder) and where such tax is in respect of profits and 
gains from the performance of such !?ervices the Company will, within fifteen (15) 
days of receivi.ng a notice from the Inland Revenue or Canadian and Braiilian Tax 
Authorities, provide the Contractor and any Subccntractors concerned with a ccpy of 
such notice and of any document accompanying the same. Within seven (7) days of 
receiving from the Company such copies as aforesaid, the Contractor will pay the 
Company the amount required to be paid by the Company u.nder that notice. In the 
event that any delay in the Company making payment to the Inland Revenue o r to the 
Canadian or Italian and Brazilian Tax Authorities occurs by reason ofthe Contractor 
not paying to the Company, then any interest or penalty payable in respect of such 
delay shall be borne by the Contractor. 

18.03 Contractor shall consider the company or resident abroad for ali matters associated 
with AT, local taxes in the UK, in Italy in Canada and Brazil. 

18.04 The Contractor shall defend, indemnify and hold the Company harmless from any 
taxes on income, wages, salaries, profits or gai.n imposed by any governmental 
authority upon the Contractor or the Company in respect of any payment to or eamed 
by the Contractor o r the labourer. 

If required by the laws of ar.y country havi.ng jurisdiction, the Compány shall have 
the right to withhold payments a! the withholding rate specified by such laws from 
the compensation payable for the Service performed by the Contractor hereunder and 
any such amounts paid over by the Company to a government authority, pursuant to 
such laws, shall to the extent of such payment be deducted from the amounts owing 
to the Contractor hereunder. 

18.05 Notwithstanding anything to the contrary written in this Contract the Iiabilities and 
obligations of the Company and Contractor under this clause shall survive 
termination o r completion of this Contract. 
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19. FORCE MAJEURE 

19.01 

19.02 

If and to the extent that either party is hindered, or prevented by circurnstances not 
now reasonably foreseeable an.d not within its reasonable ability to control, from 
performing any of its obligations Uil.G.er this Contract and promptly so notifies the 
other party giving full particulars of the circumstances in question, then the party so 
affected shall be relieved of liability .to the other for failure to perform such 
obligations but shall nevertheless use.its best endeavours to resume full performance 
thereof without avoidab!e delay and, _;Jending such resumption, shall permit and shall 
use its best endeavours to facilitare any efforts the other party may make to procure 
altemative supplies or services. 

If either party is unable to perform its obligations under this Contract for the reasons 
specified in Subclause 19.01, for ~ period exceeding seven (7) days, then the 
Company shall be entitled to terminate this Contract forthwith by written notice. 

20. TECHNICAL INFOR1Y1ATION AND CONFIDENTIALITY 

20.0 I The Company will provide such tech.\l.ical data and drawings necessary for the 
performance o f this Contract subject always to: 

20.02 

20.03 

(i) ali specifications, dra\vings, tracings, design calculations, geological or any 
other data and information supplied directly or indirectly by the Company 
to t.l,.e Contractor in coruiect.ion "l'rith this Contract sh.all remain the property 
of the Company and toge"tier with depths, formations penetrated, casing 
depths, testing and surveying and any other like information obtained by 
the ConL-actor either by word .of mouth, visual observation, derivation or 
any other way shall be kept in secrecy and treated as con:fidential and shall 
not be used other than for the purpose of this Contract nor be d.ivulged to 
any third party without the written consent of the Company provided, 
however, that this shall not prevent the d.ivulgence of inforrnation to the 
Contractor and the designated employees or assignees of the Contractor in 
the normal course of carrying out this Contract. Furthermore, the 
Contractor shall retum to the Company all printed matter, including 
drawings and specificatio.n.s supplied by the Company, as soon as 
reasonably possible o:o. completion of this Contract or on termination of 
this Contract for wh.atever reason; 

(ii) no design or <1.-a"l'!ing development under this Contract sh.all be reproduced 
in whole or in part by the Contractor for any purpose not related to this 
Contract without tl1e prior ccnsent of the Company. 

The Contractor sh.all ensure that its personnel and its assignees and their personnel 
shall ccmply wiü1 all instrucüons issued by the Company to maintain the security of 
ccn:fidential ini:àrmation. 

Tne obligation of Subclauses 20.0.! and 20.02 above sh.all not apply to any 
information which: !' 

1 Íi \ l }.. 
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20.04 

(i) is or becomes withln the ;mblic domain other tha.1"1 by breach by the 
Contra.ctor ofthe obligatían3 imposed by this Clause 22; ar 

(ii} was in the possession of the Contra.ctor prior to its acquisition or 
development pursuant to this Contra.ct; or 

(iii) was lawfully acquired by t'ne Contra.ctor from a third party not under a 
similar obligation to the Companyin respect thereof. 

It shall be the responsibility of the Contra.ctor to demonstra.te that the information 
comes withln the exceptions aforesaid. 

The Contractor shall not publísh any infonnation concerning the performance of this 
Contract, including the fact of the existence of the Contract itself, for any 
promotional, advertising or other reason, without first obtaining the . written 
perrnission ofthe Company. 

21. SUSPENS!ON. EXTENS!ON AND TER1\1!NATION 

21. O 1 Where the Company extends the· ciurat;on o f the S ervices referred to in the Contract 
or requests additional labour or materi:a.ls, the Contra.ct shall be e:>..-tended by mutual 
agreement ofthe Cornpa.11y and the Contra.ctor. Such extensions shall be docurnented 

. by a formal contract arnendrnent dulya_?proved by both pa.rties. 

21.02 The Company may, at its absolute discretion, suspend or terminate the Services at 
any time and where the Contra.ctor is not in default hereunder the Company agrees to 
pay the Contra.ctor for all work dane and all materials furnished, pursuant to this 
Contract, up to the time of suspension ar termination. 

2!.03 The Cornpany shall be entitled to terrninate this Contra.ct with imrnedia.te effect and 
without further compensation by notice L'l writing if: 

(a) the Contractor ar labour shall have committed any serious breach or repeated 
or continued (a:fter waniing) any material breach of its or his obligations 
hereunder or shall have been 1,ruilty of conduct tending to bring itself ar 
himself or the Companyinto disrepute; or 

(b) if the Contra.ctor ís unable to p3.y its judgeinent debts as they fali due or a 
petition is presented ora meeting convened for the purposes ofwinding up the 
Contra.ctor ( except for the purposes of reconstruction) or if the Contra.ctor 
enters into liquidation or compounds with its creditors generally ar has an 
administrative receiver appoi..-:1ted over ali ora substantial part ofits assets. 

' 
2!. 04 No failure or omission by either the Contractor or the Company to carry out ar 

observe any of the stipulatíons, conditions or obligations to be performed hereunder 
shall give rise to any clairn against the other party or be deemed to be a breach of 
Contra.ct if such failure or omission a.rises from a cause reasonably beyond the 
contra! of the Pary.J<la~. · g force ma.jeure. .! 

t 
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22. CERTIFICATION. OUALITY ASSURANCE AJ'lD AUDJTS 

22.01 

22.02 

The Contractor sha11 provide all quality assurance documentation, as required under 
the Scope of Work. 

The Contractor agrees that deliver; ·Nill not take place and payment will not be rnade 
until the provisions o f Clause 22 ire satisfied. 

23. SAFETY 

23.01 The Contractor agrees to rnaintain the highest standards ofprotection of persons and 

23.02 

· property during the Contractor's pecôrrnance hereunder anil the Contractor agrees to 
comply with the Cornpany's Heahh., Safety and Environment Policy during the 
Contractor's performance hereilllder and to provide its personnel with adequate 
information, instruction, trainillg' and supervision to ensure compliance with the 
Company's policies and ali statuto:-y requirements or written recommendations or 
guidance o f any Regulatory Bodies. . 

The Contractor agrees to provide and mairi.tain an up to date written assessment of 
the Services. The assessrnent to ccntain a detai1ed description of t1'1e hazards and 
risks presented by the Servicés and the centro! rneasures whlch are to be applied. 

24. GENERAL 

24.01 

24.02 

24.03 

24.04 

Time being of the Essence 

In the performance of this Contract it is reccgnised that time is ofthe essence. 

Walver 

No fai1ure or fuilures on the part o:0 either party to enforce from time to time ali or 
any portion of the terms o r conditions of thls Agreernent shall be interpreted as a 
waiver of such tenns or ccnditions. 

nrevious Statemen!S 

Save as expressly incorporarei .herein, any and ali oral or. written statements or 
agreements given by or rnade betweeri the Contractor as a whole and the Company as 
a whole prior to the date hereof are hereby excluded. 

Changes to the Contract 

(i) No arnendrnents or changes to the Contract shall be rnade except where the 
Comp any agrees in writing; 

(ii) when agreernent has been reached between the Contractor a.nd the Company 
as to the net eftect of a chwge to the Contract then the Contractor and the 
Cornpany shall execute a document whlch will beccme a binding Agreement 

r~~ .· 7,~.-- supple=~~~;d mc~u-~~.r ~~ ;re;erences' ~~o t Co~ct and shall be 



25. NOTICES 

25.01 Any notíce given under this Contract shall be in writíng and may be delivered by 
hand or may be sent by registeredmail, postage prepaid, or by letter or by facsimile 
transaction. Notice to either party sioall be given at such address or addresses as such 
party shall specify from time to time by written notice to the other. In the absence of 
such notice to the contrary, notice to the Company shall be properly addressed to: 

Petromec Inc. 
e/o AMEC Process and Energy Liwited 
1 Go!den Lane 

~- LONDON 

.~--

~ --· 

EC1YORR 

Attention: 
Telephone: 
Facsimile: 

Domingos D ';\.rco 
(0171) 894-4099 
(0171) 894-4055 

and notices to the Contractor shall be properlv addressed to: 

Attention: Ing Cesare Murgia 
Telephone: (00 39 6) 488-5580/ 488-2243 
Telex: 
Facsimile: (00 39 lO) 538-5570 

Any such notice shall be effective: 

(i) 

(ii) 

(iii) 

if delivered by hand, at time of delivery; 

if sent by facsimile, at tirr,e of dispatch unless sent outside normal busíness 
hours when it shall be deemed received at 1000 hours (addressee's local 
time) the n8)..i succeedín_g business day; 

if sent by registered mail, three (3) days after the date of mailing provided 
always that íntention of mailing such notice is given by telephone or in 
writing. . 

_/,.: A 
~.~ru 
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26. GOVERNING LA W 

26.0 l This Contract shall be govemed 'Jy and construed in accordance with the laws of 
Eng!ànd and the parties hereby agree th~t any action by either party against the other 
in respect of or arising out of this Cor:tract shall be cornmenced only in a court of 
cornpetent jurisc!iction and each of t.O.e parties hereby subrnits to the non-exclusive 
jurisc!ictions of the English Courts. 

:y "' /. 
t'' l11 
Ü)J/ y 

I 

IN WITNESS w:;:'-IEREOF this Agreernent has been exe<:uted on behalf of the parties hereto the day 
and year first above written. 

SIGNED BY 
for and on behalf of 
PETROMEC INC. 

SIGNEDBY 
for and on behalf of 
REGISTRO ITALIANO NAV ALE 

··········~ 
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Scope ofWork 

JOSÉ CAH.CS ?IVE; FEl\ GUSMÃO 
D1.rct0[ :.c. I>:,,.:s~o de Serviç~s Cartoria.i.s 



Scope ofWork · 

The senú-submersible mobile "Spirit of Columbus" will be upgraded for processing 180,000 bbllday of 

cru de oi!, to be installed in the Roncador Field, Campos Basin, offshore the North Coast of State of Rio 

·de Janeiro, Brasil, for gas and oi! production. 

Contractor shall maintain the present class of the whole vessel including topside facilities (Process 

system), mooring system and risers during the upgrade and after, according to the following documents 

(attached) which are an integral part ofL':!e scope ofwork: 

1. Brasoil specification: ET-3010.38-1200-940-PPC-001 Rev A 

2. Annex X ofthe Upgrade Contract: Deviations 

3. (Rina's specific Rules)? ; 

4. Metocean data: ET-3010.56-1200-941.PPC-001 

The scope ofwork on !ump surn basis, comprises but not linúted to the following iterns: 

Design appraisal, technical review of the upgrading documents originated by Brasoil, 

MSR (OTD) AMEC and Noble Denton. 

Survey in Canada during the yard's upgrading work by a resident surveyor. 

Offshore attendance during inclining ballast tests and final process facilities testing/ 

commissioning and the release of final class certificates. 

General co-ordination with Purchase'r and Sub-contractors (i.e. AMEC; Noble 

Denton; Davie Industries and Sub-Suppliers) 

The Contractor shall issue and present to the Company a monthly report showing the 

development ofthe works in charge ofthe contractor. 

The Contractor shall attend a monthJy meeting with the company and Brasoil where 

will be discussed technical issues and the development of contractor' s woik 

The Contractor shallliaise with ABS Europe to obtain from them all ;,~~rs that Rina 
/ 

needs to maintain the present class notation during the upgrade and after. 
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Compensation 

COMP ANY shall pay the Contractor during the continuance of the Contract and according to its terms 
and the amounts from time to time due and calculated as provided in this Contract. No other p ayments 
shall be due by COMP ANY other than those specifically menticined in this Contract. The R.ates 
hereunder shall be ful!y inclusive of all the Contractor's eosts, overheads and profits incurred by the 
Contractor in the performance of this Contract and in fulfilment of the Contractor's obligations and 
liabilities thereunder including but not lirnited to direct labour costs, overtime, payroll burdens, bonuses 
paid for handling materiais and goods, repairs and maintenance costs, taxes, training, insurances, 

.c-- financing costs and import and export duties and shall be payable per day or pro rata thereof. The 
R.ates herein shall be fixed for the duration of the Services. 

Prices/Milestones 

A) 

B) 

C) 

Design Review 

Survey in Canada 
( considered 12 months) 

Offshore Attendance 
(estimated 21pays) 

us $ 38,000.00 

us $ 442,000 

us $ 25,000 

Pavment Terrns 

Engineering Lump Sum - Item A above 

- l 0% upon issue of purchasing order and receipt of acknowledgement form duly signed. 
20% three months after cornmencing engineering review/appraisal. 

- 50% upon completion of engineer'.ng phase. 
- 20% upon submission of all documentationlapproval. 

Survey Lump Sum - item B above 

- 10% upon issue ofpurchase arder and r~ipt ofacknowledgement duly signed. 
25% after 3 months the rig enters the yard · 

- 25% after 6 months the rig enters the yard 
- 20% after the rig sails away from the yard 
- 20% upon completion ofall activities and release offinal reports in Canada. 

Offshore attendance Lump sum - item C above 

- l 0% upon issue of purchase o r der and receipt of acknowledgement duly signed. 
- 90% upon completion of ali activities and re!ease offinal reports. 



Appendix 'C' 



_,,,. 

ORIGINAL 

CONTRACT NO. PETROMEC - 04/97 

THE AGREEMENT BETWEEN 

PETROMEC INC. 

REGISTRO ITALIANO NA VALE 

~= 

ADDENDUM NO. 2 

U :\tem psec\rina \con tracts\ad dcontract. doe Page 1 of 2 



CLIENT: 
Petromec Inc.. 

ADDENDLIM NO. 2 

CONTRACTOR 
Registro Italiano Navale 

This document is issued as an Addendum to Contract 04/97 between Petromec Inc. And 
Registro Italiano Nava!e in accordance with the requirements of clause 24.04 (ii) of the 

Contract. 

The changes be!ow referenced RINa's fax ITO - 042942/RRO and Petromec's fax Ref: 
QUE.GE.l781 from which the conclusion are as follows: 

The Parties agreed to have an extension of the contract re!ated to the RINa survey, 
beginning on November 1 ", 98. 

The Parties agreed that RINa has to have a monthly compensation to provide the 
activities re!ated to the above mentioned survey for the amount ofUS$33,150.00. 

In witness whereof, this Addendum No.2 has been executed on behalf of·the parties 
hereto on the date written below. 

-.~ 

Signedby: r~~ .... ·-. · -_,-:~-- ;~.._,~_,j ,_ 

for and on behalf of 

{J( :p J l P:E;TROMEC INC. 

Dated: 

Signed by: 
~,, A't~J/ST/10 JúllJANO NA .V,i.l/J 
- . .N C. Murgia 

....... 

for and on behalf o f 

REGISTRO ITALIANO NAV ALE 

Dated: 

U:\tempsec\rina\contm.cts\addcontract.doc · __ /--~ 

----}- . c <~)L}~~~~E~~~:-~~::~:-::;~0;~·-:.;~~;;:~~f~-~:~-:::~=c: .. !!:.~c: ~-~-Gil 
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In witness whereof this Addendum No. 1 h as been executed on behalf of the parties 
hereto on the date written below. 

Signed by: 

for and on behalf of 

PETROMEC INC. 

Dated 

Signed by: 

for and on behalf of 

REGISTRO ITALIANO NAVALE 

Dated 

.•.: .:<( 

!I 
/ .. ,.....__ r-- . \ 
vê'> IM--r:. (JiJ.)i! ,;__..J .. 

JOSÉ CARLOS 
Diretcr da Divis~o 
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APPENDIX 1 

SCOPE OF WORK 

SPIRIT OF COlUMBUS UPGRADE 

Revision 1 !ssue for tender 13 December 1996 

Document File Reference:c:\msoffice\word\data\upgryard 
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Spirit of Columbus 
Upgrade Yard Workscope 

Contents 

1. lntroduction 

2. Overview 

3. Equipment Receipt and Storage 

4. Jnstallation 

5. Function Testing and Onshore Commissioning 

6. Spirit of Columbus Background 

6.1 Summary Vessel Description 
6.2 Detailed Vessel Description 

Attachments: 

i.) Spirit of Columbus Equipment Layout- As built 

ii) Spirit of Columbus Equipment Layout -· P36, South Marlin 

iii) Equipment List - Redundant Equipment 

iv) Equipment List- New Equipment 

Directives: 
v) Annex 11 
vi) Annex IV 
vii) Annex VI 
viii) Annex Vll 
ix) Annex VIII 
x) Annex IX 
xi) Annex X 

Design Basis .. extracts. 
ConstíUction and Assembley 
P!anning and Cor.trol 
Quality Assurance 
Commissioning and Pre-Operations 
Facilities for BRASOJL supervisors 
Deviations of Basic Design 

xii) Noble Denton Basic Engineering Feasibility 
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.L lntroduction 

The Spirit of Columbus is a new build semi-submersible currently equipped as a 
Floating Production and Drilling Unit. The vessel has been selected to be installed 
as a Production Unit in the Petrobras P36, South Marlim Field. The vessel will 
require additional process related equipment to suit the field specific needs, as 
expressed within the project directives and specifications. 

The upgrade will be progressed within the following phases: 

Phase 1 
Phase 2 
Phase 3 
Phase 4 
Phase 5 

Basic Design 
Detailed Engineering 
Procurement 
Yard workscope 
Offshore delivery 

The following description provides a brief surnmary of the Phase 4 requirements, 
the BRASOIL Directives will form the basis for any contractural agreement. 

& Overview 

The SoC will be delivered with essential life support, marine and utility systems in 
service. The production systern is currently equipped with a levei of core facilities. 
The upgrade workscope will be progressed within three distinct areas: 

i. Remova! of redundant equipment, deck preparation. 

i i. lnstaliation and hook-up of new, fully outfitted, packaged equipment 

i i i. Upgrade of existing facilities tci comply with project specifications 

The upgrade yard shall be responsible for a;[ works associated with the remova! 
and storage of redundant equipment and the receipt, installation and hook-up of 
the Field Specific Equipment (FSE} packages. The FSE packages. will be delivered 
fully outfitted with valves and instrumentation, piped and cabled to skid edge 
interfaces. In addition, the yard will be responsible for the provision of ali necessary 
installation materiais and consumables, to be supplied in compliance with the 
applicable Project specifications. The work will include for the modification of 
existing Core Equipment and utilities, as defined in the Workpacks. The upgrade 
yard will be required to develop detailed planning and fabrication documents, as 
described within the Directives. 

The upgrade yard shall be responsible for the testing and on-shore commissioning 
pursuant to the issue of the System Acceptance Certification described within 
Annex VIII - Directives for Commissioning and Pre-operations. 
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The upgrade yard shall be responsible for adherence with the Directíves, prevaíling 
reguiatory standards and codes of practíce, together with the estabiished principies 
of good oiifieid practice, in achieving the safe and efficient compietion of the work. 

;i, Equipment Receipt and Storage 

The yard wi\1 be required to receive anel store the FSE packages, prior to 
ínstallatíon. Upon delivery the equipment shal\ be ínspected, against the 
specification, for compieteness and darnage. Any shortfall or damage sha\1 be 
noted by the yard, with a report issued to the Company and the supplier. The yard 
wí\1 arrange for suitable storage, preservation, care and rnaintenance, in 
accordance with the recommendations of the supplier. 

Yard suppiied materiais and consumables shall be stored and controlied in 
accordance with a recognised international quality contrai standards i.e. BS5750 or 
equivalent. 

Redundant equipment removed from the SoC sha\1 be stored in suitable conditions 
as required by the Company, in readiness for futura deployment. 

4. lnstal\ation 

The yard wi\1 be provided with a detailed Engineering Design package which wi\1 
include: 

• 

G 

• 
o 

o 

• 
• 
o 

• 
• 
a 

Process and Utílíty Flow Díagrams (P/UFD) and Piping and lnstrument 
Diagrams (P&iD). 
Project equipment, installation and commíssioníng specífications. 
Schedu!e of interfaces . 
Equipment lists, weights and dimensions. 
Structur.al steelwork scantlings. 
Equipment layouts . 
Equipment specifications and data sheets . 
Pípíng Line Lísts and cable scheduies. 
Project qualíty plan . 
Current "as built" electrícal/controls documentation . 
Project Procurement Plan. 

The yard will be responsible for the deveioprnent of the following: 

e 

• 
o 

G 

~ 

Quality assurance I quality contrai procedures. 
Final material take-offs . 
Fabrication datai! documents including structural, pipework, cable 
traywork and equipment mounting supports. 
Pipe supports and stress analysis. 
Lifting and rigging arrangements. 

~ - ---------::~~~----·~---- . -~· '<::::::·- --=·--· • ::-:·::----·-----. 
-~:LL:~.L.,,~_ ·- , ·\'r'-···:.: .. : .. : .. : .. :c .::.:,~ 
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• Routing and distribution of small bore pipework. 
• CA approved Welding and NDT/hydrotest procedures. 
• Electrical/controls cable routing and interconnection drawings. 
• Function test and onshore commissioning procedures. 
• Company supplied documents to be modified to "as-built" status. 
• Vendar document contrai. 
• Fire protection/detection system in~egration. 

The installation shall include ali necessary skilis and resources to complete the 
work, which will include manpower [supervisory, technical, inspection, trades and 
labour] together with machinery, equipment, tools, scaffolding and consumables as 
required. 

The following list is indicativa of the general areas and types of activities currently 
.envisaged during the upgrade: 

• 
• 
• 
• 
• 
o 

Q 

• 
• 
• 

• 

o 

• 
• 
• 

Monitor and contrai progress . 
Remove redundant equipment . 
Complete structural modifications e.g. aft deck extension steelwork . 
Prepare existing pipework and support systems . 
Lift and instai! FSE packages . 
Complete process system package installation and connection to the 
existing pipework and support systems. 
Complete integration of safety and contrai system equipment. 
Equipment calibration and function testing 
Complete marine system modifications . 
Instai!, gland, terminate and dress eiectrical cables, as required by the 
activities above. 
Instai! and connect ali small bore pipework and tubing, as required by 
the activities above. 
Make good and repair any damage to the existing equipment. 
Make good and repair paintwork and protective coating systems . 
Generate work outstanding punchlists . 
Provide supervisory, inspection and quality contrai services 
(radiography, NDT, hydrotest etc.). 

]2_,_ Function Testing and Onshore Commissionin.g 

The vessel vvill be delivered to the upgrade yard with existing marine and safety 
systems functiona! and in service. The upgrade yard will be required to provide 
continued care and maintenance for the existing systems. The .upgrade yard shall 
complete detailed system function testing and on-shore commissioning for ali 
systems added to, or modi'fied during the upgrade. The procedures shall be 

.~ _effected in accordance with the Directives to the satisfaction of the Company 
.;presentative(s). 
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Completion of the testing and commissioning shall be evidenced by the progressiva 
acceptance of the Certifying Authority and the Company representativas. 

Completion of the systems requiring either hydrocarbons or access to deepwater, 
for final commissioning shall be taken as far as is reasonably practicable. 

The yard shall be responsible for the satisfactory completion of Surveys, Statutory 
and otherwise, and any related functional·an.d performance testing that may be 
required by the Certifying Authority . 

.§... Spirit of Columbus Background 

6.1 Summary V esse! Description 

The Spirit of Columbus is a 'state of the art' Floatíng Exploration and Productíon Facílity, 
capable of drílling and oílfíeld production actívítíes across a wíde range of water depths. 
The vessel ís based on Friedman and Goldman 'Trendsetter' class semi-submersible 
mobile drílling ríg desígn, and has been desígned to be suítable for a wíde range of fíeld 
operating conditions worldwíde. 

The basic design íncorporates ali the marine systems, utílíties, services and dríllíng facílíties, 
plus core productíon equipment The core productíon equípment ís desígned to cater for a 
wide range of operatíng condítíons, but ít may be necessary to add 'fíeld development 
equípment' to meet the requírements of a specifíc field (gas:oil ratio, pressure, temperatura, 
export requírements etc.) Space, payload and utílitíes have been allocated to cater for 
such equípment 

The Spirit of Columbus is províded wíth dríllíng facílítíes capable of development drillíng, 
whích also províde fui! workover capabílity. The core process equípment ís desígned to 
handle up to 100,000 bopd, 120,000 bwpd for water ínjectíon and up to 100 mmscf/d of 
compressed gas, with oil exported via an offshore tanker loading system up to 3km away. 
Facílitíes for gas export, gas lift, gas ínjection and oi! export via pipelíne can be added as 
field development equipment, . 

The FPF is desígned and constructed in accordance wíth the requírements for Production 
Operations in the North Sea as laíd down by the UK Department of lndustry and the UK 
Health & Safety Executiva. Lloyds Register will issue a certífícate of complíance to thís 
effect. The vessel is Classifíed by both Lloyds and the ltalían authority RI Na. 

Dimensions 

The ma in dimensions of Spirit of Columbus are: 

Length overall 
Beam overall 
Height (keel to top of main deck) 
Height (keel to top of derrick) 
Operatíng Draft 
Transit Draft 

112.8m 
77.8m 
42.7m 

95.3m 
24.4rn 
15.0rn 
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Upper Hulllength overa\1 
Upper Hu\1 Beam overall · 
Upper Hu\1 Oepth overall 

70.1m 
68.6m 

7.7m 

Note: The transit draft above should be taken as the maximum expected draft of the 
vessel at the completion of the proposecl outíitting, with thrusters fitted. With the 
thrusters removed, the equivalent draft would be 1 0.3m. The minimum expected 
draft during outíitting is 9.5m. 

6.2 Detailed Vessel Description 

Drilling Systems 

The Dynamic derrick is 160 feet high with a 40ft by 40ft base, rateei at 1 ,OOO,OOOibs, 
static hook load. The Dri\1 String Compensator is 600,0001bs capacity with 25ft 
stroke and an integral 500 ton travel\ing block. The vessel has a 2000hp drawworks 
íitted with 1.5" wireline suitable for nominal 6560m (20,000ft) drilling depth, a 4 9 W' 
rotary table independentty driven by 1 OOOhp de motor, with a 59ft keliy and 500 ton 
swivel. The Riser Tensionning is achieved with a 6 x 80,000 lb riser tensioner 
system. 

There is a 500 psig diverte r with a single 16" divert line, 1 O, 000 psig choke and kill 
manifold, mud/gas separator, 50 barrei capacity trip tank and pump. A 193 ton rail 
mounted BOP transporter is fitted, with 2 x 22 ton overhead maintenance cranes. 
The Subsea BOP hydraulic contrai system with master contrai unit, accumulators, 
duplicate hose reels and pods, drillers contrai pane! and electric mini contrai pane!. 

The vessel is íitted with 2 x 2950 cu ft bulk cement storage tanks and 1 x 480 cu ft 
staging tank. There are ais o 2 x 2950 cu ft barites tanks with 2 x 1100 cu ft storage 
tanks and 1 x 40 cu ft surge tank. F!uidisation and conveying by 60psi compressed 
air system. Cementing is by twin diesel driven cement pumps rated at 10,000psig 
complete with liquid additive proportioning tanks, displacement tanks, cement 
mixing system, discharge maniíold, with dual high pressure !ines to dri\1 fio o r cement 
manifolcl and connection to choke and kill manifold. 

For Mud Storage/Mixing, there is an Aclive/reserve tank capacity of 2760 barreis, 
two 6 x 5 mixing pumps, two 700 gpm hoppers, Jow pressure and high pressure 
mud guns. There are two 1600hp triplex mud pumps fed by two 6 x 5 charge 
pumps to supply high pressure mud at up to 5000 psig. Mud Return and 
Processing is by 4 double deck shakers with 2 x 8 cone desilter banks over one 
shaker, anda 1000 gpm vacuum type degasser. 

There is an 18 3/4" 10,000psig BOP stack consisting of 1 x 5,000 psig annular, 4 x 
10,000 psig ram preventers, flexible joint well connector, 21" 00 riser with 10,000 
psig choke and kill !ines, integral boost I in e and telescopic joint. There is a full pipe 
handling set plus a downhole drill string 2.nd complete set of drilling tools. 

A central hydraulic unit powers BOP handling and maintenance system, piperacking 
system, various drill fiao r tools and mino1· users. Utilities are supplied to the driiling 
equipment from integrated vessel systems. 



Provision has been ma de in the design of the drilling faci\ities for the installation of 
crown mounted compensator, Derrick mounted top drive unit, third 1600hp triplex 
mud pump, riser tensioner systern capable of expansion to 12 x 80,000lbs system, 
and high speed and low speed centrifugas for deweighting and fines remova!. 

Production Systems 

The core Oil/Gas separation system comprisEls one train of 2 stage separation. A 
test separator (3 phase) operating at least at 2nd stage separator pressure is also 
provided. The test and 2nd stage separators have sandwashing faci\itíes and sand 
collection trays. Grude heating i·s provided at the inlet of both the test and 2nd 
stage separators. Provision h as been ma de for installation of a 1st stage separator, 
as part of further field development. 

Oil is exported by 3 motor driven crude booster pumps. There is a single gas 
compression train. The Export and HP compressors are driven by a common 
turbine. Space is avaílable for a possible second export, or reinjectíon compressor. 
A glycol dehydration package is províded downstream of the HP compressor and 

inlet separator in order to provida dry gas to the final compressíon stage and for 
fuel. Dewpoint centro! equipment after the glycol contactor is designated as a field 
specific development since the requíred dewpoint specification will be field 
dependent. 

The hydrocarbons produced are metered to fiscal standards in cornpliance with the 
Departrnent o f Energy (U K) guidelines prior to export. C rude oi\ will be metered 
using 3 x 50% parallel turbine meter runs, with a bi-directíonal prover loop to 
calibrate the meter runs. The gas is metered by 3 paral!el orifice plate runs, using 
differential pressure transmitters for flow :neasurement. 

Dry fuel gas is supplied from downstrearn of the glycol contactor tower through a 
pressure reduction system. Liquids are separated and the gas superheated by 
heating medium. Fuel gas is supplied at two different pressures. Facilities have 
been provided for the gas turbines to operate during start-up with fuel gas taken 
directly from the LP Compressor discharge. 

Seawater lnjection Facilities comprise 2 trains each with 2 seawater feed pumps, 
coarse filtration, high flux multi-media fine filtration, vacuum deaeration, 2 motor 
driven water injection booster purnps, and 2 motor driven water injection pumps. 
The feed pumps take their suction directly from dedicated seachests in the 
pontoons and supply seawater through the filtration system into the deaerator 
column. Filtered and de-oxygenated ws.ter is taken from the bottom of this column 
via the booster pumps to the main seawater injection pumps. 

Process Seawater is supplied by the FPF saltwater system for the process/uti!ities 
users. A heating medium system, based on heat recovery from the exhaust of the 
gas turbine generators provides heat for the crude heater, test heater and fuel gas 
heater. The heaiing medium is pressurised glycoi/water. Waste heat recovery units 
are installed at two of the three electrical generators. Produced water separated 
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from the well fluid is treated by a coalescer system. 
upstream ·and in serias with the coalescer. 

Facilities are provided for methanol injectían at various points in the gas stream. 
Methanol is also be available for injection into the wells upstream of the choke 
valves during start-up and blowdown. Production chemicals are supplied in 
transportable tanks o r drums. Metering pumps are used to transfer the chemica\s to 
the required point of injection. 

Safety Systems 

There is a firewater de\uge to externai process and drilling areas, and halon, carbon 
dioxide or sprinkler protection to interna\ areas supplemented by portab\e 
extinguishers, and hand held fire fighting appliances. There is gas detection in the 
process and drilling areas, and ali HVAC a ir intakes and other are as where there is 
a possibility of flammable gas accumulating. An automatic alarm system is fitted. A 
manual fire alarm system is also fitted, with stations positioned on main escape 
routes throughout the installation. The vessel is also fitted with a fire detection 
system, and an integrated production, a marine ESD system, and a duplicated PA 
system. 

There are lifeboats and rafts, and the usual miscellaneous safety equipment in the 
form of lifejackets, survival suits, protective clothing, helicopter crash rescue 
equipment, breathing apparatus, and meciical equipment. 

Internai and Fxternal Communications an.j Naviqation 

The Spirit of Columbus is provided with INMARSAT system, Lifecraft radios and 
EPIRBS, Telephone System, Facsimile and Telex, Drillers lntercom System, 
lntercom Systems, Entertainment System, Cinema, Crane Radios, Marine Radios, 
Aeronautical Radios, NDB System, Environment Monitorinq System, Marine Radar 
Systems, Direction finding and n2viqation systems, and Telecomms power supplies 
(UPS's). Provision has been made for the iristallation of, Speech and data 
communication by satellite, Closed circuit TV monitoring, and Line of sight telemetry. 

Accommodation 

The accommodation is designed for a complement of '126 in single and twin 
bedrooms. The helideck will be designed for operating a Sikorsl<y 861 type 
helicopter. 

Utility Systems 

Main electric power is generated by three LM 1600 gas turbina qenerators at 6.6KV 
3 phase 60hz, each is rated for approximately 11.5 MW. There is also one diesel 
driven generator at 440V 3 phase 60Hz, 2.25 MW power output. There is provision 
for a fourth main generator. There are fout· diesel transfer pumps, and one diesel 
oil service pump. 



Potable water is produced frorn seawate: by reverse osmosis units as part of the 
vessel utility systerns. The fresh water cooling requirernents for the FPF equipment 
are supplied by two fresh water cooling p~.,;mps and two plate coolers. 

The helicopter refuelling system consisis of two transportable tanks, two transfer 
pumps, a hand operated pump anda dispensing unit. 

Marine Systems 

A ballast system is installed with remotely operated ballast pumps to permit the 
filling o r emptying of any of the seawater i:Jallast tanks. A ballast pump of 570 m3/hr 
capacity is fitted in each of the four pump rooms, one roem being located at either 
end of each pontoon. Each pump roem l1as a cross-over connection both fere and 
aft and an aft port to starboard cross-over. An automatic priming system is fitted for 
ali bailas! pumps. 

The ballast system is interconnected with lhe seawater service and bilge system for 
standby operation. The ballast systern valves are remotely operated from the 
contrai console in the central contrai roor1 and each tank is provided with a remete 
reading tank levei gauge. A separata tank stripping system is installed in each of 
the aft pontoon pump rooms and cross connected to the forward pump roam ballast 
system. 

There are two thrusters installed, each driven by 2 x 2250Kw 6.6 KV electrical 
motors mounted vertically, one on top of the other. There is provision for two 
additional thrusters. The thrusters are controlled from a central contrai console 
located on the bridge. The vessel is equipped with twelve hydraulic chain 
windlasses. There is a central centro! console located on the bridge and local 
contrai consoles (4-Total) in each centrei cabin. The vessel is outfitted for the futura 
installation of two further thrusters shculd operational requirements dictate them. In 
this configuration the vessel would also h ave dynamic positioning capability. 

Two cranes are installed, one starboard and one port. The starboard (50te) crane 
has been designed predominantly for lifting and moving tubulars on the facility and 
to and from supply boats and may also be used for plant maintenance and 
replacement lifts. The port (22te) crane has been designed for maintenance and 
replacement lifts and transferring equipm;mt to and from supply boats. 

F ou r totally enc!osed lifeboats are installed each · of 65 man capacity. Two are 
located forward and facing away from the vessel while the remaining two are 
installed port and starboard also facing away. Five 25 man davit launched liferafts 
are installed at various locations on lhe vessel. A rescue boat, fully equipped to 
meet the regulatory requirements is installed and launched from a single point davit. 
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Control Svstems 

Overall contrai and monitoring of the FPF is managed from a central contrai roam 
and bridge continuously manned at ali tirnes. Contrai and manitoring equipment in 
this room provide lhe operator interface to the various systems which contrai the 
fieid equipment. The major contrai. and monitaring systems in lhe central controi 
room and bridge include: 

o Production control system; 
o An integrated marine and.production ESD system; 
o Monitoring af electrical ger.eration and distribution system; 
o Firewater pump monitoring system; 
o An integrated Fire and G;i.s detection system; 
o Sounding of aiL FPF alarms - fire, gas, man overboard, abandon FPF 

via public address (PA) system; 
o Oil metering and export/loading system; 
o Bridge control console (propulsion & navigatian); 
o Mooring winch contrai system; 
o Position reference systems; 
o Environmental data .systems; 

. o Ballast and fluids control console; 
o Vessel automation system; 
o Watertight integrity pane!; 
o Helicopter/marine suppiy boat commu:lications. 

Contrai is effected via VDU/keyboards dedicated to specific areas of lhe overall 
contrai and monitoring function. A dual redundant data highway carries signals to 
and from the central system to outstations located in safe areas. These outstations 
are hard-wired to field equipment and ar·= capable of performing closed Joop contrai 
functions at the various equipmenl items and packages. 

Provision h as been made within lhe configuration and space allocation of lhe contrai 
and monitoring system for easy integration of lhe following fieid specific systems: 

o 
o 
o 

Gas metering system; 
QC/DC riser control system; 
Subsea contrai system. 
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Defiro a produção de prova testemunhal requerida em fls. 3021 para 
três testemunhas, a saber: JOSÉ ANTONIO DE FIGUEIREDO, 
ANTONIO CARLOS JUSTI e ALBERTO JESUS PADILLA 
LISONDO. 
Designo o dia 09/07/2003 às 09:00 horas para audiência!' 
Indefiro quanto ao depoimento pessoal do Sr. EDUARDO 
COSENTINO DA CUNHA, por tratar-se de autor da representação 
de parte e já ter juntado aos autos sua sustentação. 
Publique-se. 
Intime-se. 

Defiro o requerido às fls. 3025 a 3027. Junte-se aos autos. 
Publique-se. 

Defiro a produção de prova testemunhal requerida às fls. 3052. 
Para as testemunhas CARLOS ALBERTO SAMPAIO e 
GILBERTO DUQUE DE OLIVEIRA, deverá ser efetuado preparo 
e apresentado rol de quesitos. Prazo: 5 dias . ./ 
Para as testemunhas CARLOS JOSÉ DO NASCIMENTO 
TRA V ASSOS e JOSÉ ANTONIO HENRIQUES DA COSTA, 
designo o dia 23/07/2003 às 09:00 para audiência. 
Publique-se. 
Intime-se. 

Em relação ao requerido em fls. 3055, as palestras e demais 
documentos requeridos encontram-se juntados aos autos às fls. 
1362, sendo que a fita e o CD estão com o. Juiz-relator. Quanto ao 
material distribuído ou gravado em outros workshops realizados no 
Brasil e no exterior, por ser de caráter genérico, poderá ser trazido 
aos autos pelo requerente no curso da Instrução. 
Publique-se. 

1/2 
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Defiro a produção de prpva testemunhal requerida às fls. 3057, 
/ 

7 
/ ualifi das 3063, 3065, 3067 e 3069, devendo ser apresentada q tcação 

testemunhas pelo requerente. Para as testemunhas que residirem 
fora da área da Cidade do Rio de Janeiro, deverá ser efetuado 
preparo e apresentado rol de quesitos. Prazo: 5 dias. As 
testemunhas que residem no exterior deverão comparecer a 
audiência independente de intimação, cabendo ressaltar que para os 
estrangeiros deverá ser providenciado pelo requerente 
intérprete/tradutor juramentado. 
Publique-se. 

Indefiro o requerido às fls. 3059, tendo em vista que o requerente 
poderá, nesta fase da instrução, apresentar laudo técnico que 
substituirá com maior celeridade a prova requerida. 
Publique-se. 

Defiro a produção de prova testemunhal requerida às fls. 3061. 
Para as testemunhas SEBASTIÃO FRANCISCO DE SOUZA 
FILHO, EDUARDO RODRIGUES DA COSTA e LUIZ MARIO 
UNHARES DE AZEVEDO, deverá ser efetuado preparo e 
apresentado rol de quesitos. Prazo: 5 dias. 
Para as testemunhas MARCOS ANTONIO CAHU LAURIA, 
ARTUR CESAR HECHT e HÉLIO GALVÃO DE MENEZES, 
designo o dia 30/07/2003 às 09:00 horas para audiência. 
Publique-se. 
Intime-se. 

Defiro o requerido às fls. 3071, 3072 e 3073. Junte-se aos autos 
itens a, b e c e oficie-se à Petrobrás quanto ao item d, efetuando-se 
preparo. 
Publique-se. 

2/2 
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Processo n° 19.489/2001 

NOTIFICAÇÃO 

O JUIZ DO TRIBUNAL MARÍTIMO DA REPÚBLICA FEDERATIVA DO BRASIL, Dr. 
SERGIO CEZAR BOKEL, Relator do Processo no 19.489/2001, referente ao acidente e fato da 

r= navegação com a plataforma "P-36", na bacia de Campos, RJ, em 15 de março de 2001, na 
forma da Lei, expede a presente N O TI F I C A Ç Ã O, por ele assinada e subscrita pela 
Diretora da Divisão Judiciária, ao Sr. JOSÉ ANTONIO DE FIGUEIREDO, com endereço na 
Avenida República do Chile n° 65, 18° andar, Centro, Rio de Janeiro, RJ, Cep: 20.031-170, 
para comparecer a este Tribunal, sob as penas da Lei, no dia 09 de julho de 2003, às 09h, a fim 
de prestar depoimento nos autos do processo supramencionado. QUE SE CUMPRA NA 
FORMA DA LEI. Dado e passado na sede deste Tribunal, Avenida Alfred Agache s/n°, nesta 
Cidade e Estado do Rio de Janeiro, aos 09 de junho de 2003. Eu, ANGELA 
C~VALE ;tjff:r , Chefe da S~o de Pro~essamento ~~ ~eitos,_n:-~dei datilografar e 
confen. E eu, DlNEIA DA SILVA ~ , Drretora da Drvrsao Judicrana, subscrevo. 



Processo no 19.489/2001 

NOTIFICAÇÃO 

O JUIZ DO TRIBUNAL MARÍTIMO DA REPÚBLICA FEDERATIVA DO BRASIL, Dr. 
SERGIO CEZAR BOKEL, Relator do Processo n° 19.489/2001, referente ao acidente e fato da 

~ navegação com a plataforma "P-36", na bacia de Campos, RJ, em 15 de março de 2001, na 
forma da Lei, expede a presente N O TI F I C A Ç Ã O, por ele assinada e subscrita pela 
Diretora da Divisão Judiciária, ao Sr. ALBERTO JESUS PADILLA LISONDO, com 
endereço na rua da Assembléia n° 10, sala 2002, Centro, Rio de Janeiro, RJ, Cep:20.011-000, 
para comparecer a este Tribunal, sob as penas da Lei, no dia 09 de julho de 2003, às 09h, a fim 
de prestar depoimento nos autos do processo supramencionado. QUE SE CUMPRA NA 
FORMA DA LEI. Dado e passado na sede deste Tribunal, Avenida Alfred Agache s/n°, nesta 
Cidade e Estado do Rio de Janeiro, aos 09 de junho de 2003. Eu, ANGELA 
CARNEV ALE _i'j(c , Chefe da StVl~o de Processamento de Feitos, mandei datilografar e 
conferi. E eu, DINEIA DA SILVA ~ , Diretora da Divisão Judiciária, subscrevo. 



Processo n" 19.489/2001 

NOTIFICAÇÃO 

O JUIZ DO TRIBUNAL MARÍTIMO DA REPÚBLICA FEDERATIVA DO BRASIL, Dr. 
SERGIO CEZAR BOKEL, Relator do Processo n" 19.489/2001, referente ao acidente e fato da 

-~ navegação com a plataforma "P-36", na bacia de Campos, RJ, em 15 de março de 2001, na 
forma da Lei, expede a presente N O TI F I CAÇÃO, por ele assinada e subscrita pela 
Diretora da Divisão Judiciária, ao Sr. ANTONIO CARLOS JUSTI, com endereço na ma 
General Canabarro n" 500, 7" andar, Maracanã, Rio de Janeiro, RJ, Cep: 20.271-201, para 
comparecer a este Tribunal, sob as penas da Lei, no dia 09 de julho de 2003, às 09h, a fim de 
prestar depoimento nos autos do processo supramencionado. QUE SE CUMPRA NA 
FORMA DA LEI. Dado e passado na sede deste Tribunal, Avenida Alfred Agache s/n°, nesta 
Cidade e Estado do Rio de Janeiro, aos 09 de junho de 2003. Eu, ANGELA 
CARNEV ALE .tltJ , Chefe da Seç}> de Processamento de Feitos, mandei datilografar e 
conferi. E eu, DiNEIADÃ SILVA 5f\" , Diretora da Divisão Judiciária, subscrevo . 

..---. __ 



ACIDS!ll TRIBUNAL MARÍTIMO 

RIO DE JANEIRO, RJ. 
Em _h_ de junho de 2003. 

Do: Presidente 
Ao: Exm0 Sr. Diretor da Procuradoria Especial da Marinha 

Assunto: audiência de irlstrução 

Referência: processo n2 19.489/2001 

1. Solicito a V. Exª seja dado conhecimento a Drª Tereza Cristina Bevilácqua 
que, pelo Juiz Sergio Cezar Bokel, Relator do processo em referência, foi marcada audiência 
de instrução para o dia 09/07/2003, às 09h, quando será realizada a oitiva das testemunhas 
José Antonio de Figueiredo, Antonio Carlos Justi e Alberto Jesus Padilla Lisondo. 

Cópias: 
TM-10 1 
TM-11.1 2 
Arquivo 1 

POR ORDEM: 

Diretora da Divisão Judiciária 
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De: 
-~ 

-Da1a: 
Para: 

Assunto: 

DINEIA@ TRIBAR (Dinéia) 
09-jun-200315:25:15 [R-09152515P/JUN/2003] 
mariorebello@uol.com.br 
depacho p-36 

Senhor advogado informo a V.S! que o MM. Juiz Relator exarou o seguinte despacho nos autos do processo ng 
1489/2001: 

Defiro a producão de prova testemunhal requerida em fls. 3021 para três testemunhas, a saber: JOSt ANTO 
O DE FIGUEIREDO, ANTONIO CARLOS JUS TI E ALBERTO JESUS PADILHA LISONDO. 

Designo o dia 09/07/2003 às 09:00 horas para audiência. 
Indefiro quanto ao depoimento pessoal do Sr. EDUARDO COSENTINO DA CUNHA, por tratar-se de autor d 

·epresentação de parte e já juntado aos autos sua sustentação. 
Publique-se. 
Intime-se. 
SERGIO CESAR BOKEL 

Juiz relator 

Reinaldo Rocha Barauna 



De: 
·,...-._·Data: 

-,ara: 

ASSunto: 

DINEIA@ TRIBAR (Dinéia) 
09-jun-200315:47:34 [R-09154734P/JUN/2003] 
tancredo@altemex.com.br 
Despacho Processo N"1 9489/2001 

) .. 
, .... 

Senhor Advogado informo a V.S~ que o MM. Juiz Relator exarou o seguinte despacho: 
Deliro a producão de prova tstemunha! requerida em fls. 3021 para três testemunhas. 

a saber: JOSt ANTONIO DE FIGUEIREDO. ANTONIO ü\RLOS JUSTI E ALBERTO JESUS PADILH 
!SONDO. 

Designo o dia 09/07/2003 às 09:00 horas cara a audiência. 
Indefiro quanto ao depoimento pessoal do Sr. EDUARDO CONSENTINO DA CUNHA. por tra 

~e de Autor da Represetação de Parte e já juntado aos autos sua sustentação. 

·:;;......._-

Publique-se. 
Intime-se. 
SERGIO CESAR BOKEL 

Juiz-R elatm 

Reinaldo Rocha Barauna 
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De: 
Data: 

-,ara: 
ASSUnto: 

.-~ 

tancredo@altemex.com.br ("Neya") 
11--Jun-200317:28:31 [R-11172831 P/JUN/2003] 
DINEIA@TRIBAR.MB 
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CERTIFICO que nesta data foi encerrado o fi.S; volume do 
processo no 19.489/2001 com suas ns. n•33 G A dos antos. 
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