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SERGIO CEZAR BOKEL 
MARIA CRISTINA DE O. PADILHA 
PETROBRAS XXXVI 
15/03/2001 HORA: 00:20 

00 ACIDEl'tT.Ii BACIA DE CAMPOS 
Cl\MPOS - RJ 

AUTUAÇÃO 

... 00 
M:Sba,...ioodo Tribllllal Marítimo autuo os presente811utos. 

Obs.: \'olume 12° desmembrado conforme abaixo: 

Volume tr- fls. 1.992 até 2.185-a 
Volume tr-A- fls. 2.185-b ·até 2.337 
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CERTIDÃO 

CERTIFICO que nesta data é iniciado oJ.1? volume do processo 
11" 19.489/2001 com suas fls. numeradas a partir do A~!:IJ, dos 
autos. 1 

O referido é verd~~!'bd~Ú fê. , 
Aos ___1L de ~ de 201)J. 
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P36- RmtoaóorFlcld Dov~Opmenl Proje<t 
Coorr.ot No: W271 

* : M"mor drawing modifications • quick lo do and cosls little, but could have IlljljOf 

implication~ fw the process. 

•• : M"tnor proeess improvements such as adding spectacle blinds for safer isolation. 

••• : Majw process improvements such as redefining the seqneuce ofrunning and slalldby 
pump opemtion depending on liquid leveis. 

*h* : Safety or operability problems such as elllarging tbe drnin line from the HP fiare 
KO pot to allo_w for tbe risk ofsand b!ockage. 

u~•• · Major concern for safuty if no! carried out • e.g_ overcoming the possibílily of 
drawíng air back through the LP flore system if hooster compressor suction falls below 
atmrupheric pressure. 

7.0 ProbJems that Delayed the HAZOP 

The HAZOP took 23 days during which some 56 P&IDs were reviewed (inclncled in 
Appendix l, signed and dated by tb~ HAZOP Chairmao). Conventional progress rato 
suggested for HAZOPs by tbe I.ChemE. is 2 per day, so tbe HAZOP leEllll strike rate wa:J 

above avemge. However, tb.e mte would h ave boen higher ~ad ít not heen for tbe fullowing 
delays: 

L The Operator's intentions were not fully understood at tbe start or were not available • 
e.g. pígging sequence and mothodology. 

2. Existing equipment ou lhe semi-sub wa.s not designed In accordance wíth the 
Opemtor's cuuent practise and hod to he re--designed and then re-HAZOPed. e.g. the 
existing WHRUs on tbe turbine genemtors are controUed different!y from those 
oràered from Nuovo Pignone for use on the compressors. lt was considere<! 
unnecessarily difficult for the operators lo have 1o operate lwo ha!Ves of the same 
heating m.edium. systern in tolally different ways. 

3. The ex.isting equipmont tumed out to be inadequate in some way or other • e.g. lhe 
closed drains t.ank not big enough to contain ali tbe fluids drained frorn tb.e largest 
process vessels on maintenance. 

4. P&lDs were not avoílable, or systerns not ful!y designed. e.g. lhe boooter and MOL 
pumps. 

PMI• 5 of6 BT • 3 O I 0.3 s-5400-94 7..AMK-90l 
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List of reviewed P&llli (com.): 

p:\LOl 71\so\doc'<p(lJ 61 . do o P•s•J3 
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I. Introdução 

Este trabalho tem por objetivo a identificação de possfveis eventos iniciadores de 
acidentes, cujas ocorrências possam resultar em danos indesejáveis ao meio ambiente, 
durante a fase de operação da plataforma Petrobras 36 (P-36) que será instalada no 
Campo de Roncadm, Bacia de Campos, RJ. 

Dentro desta perspectiva, será aplicada uma das técnicas usualmente utilizadas para a 
identificação de perigos em estudos de avaliação de riscos, denominada "Análise 
Preliminar de Perigos - APP", conforme apresentado pelo American lnstitute of 
Chemical Engineers (AIChE). 

Neste estudo, será apresentada uma matriz qualitativa, cujos eixos apresentarão 
categorias de freqüências e categorias de severidade, de tal modo a hierarquizar os 
riscos relativoa aos cenários identificados. 

Após o estudo, foram selecionados os cenários classificados como criticas ou 
moderados, e apres_entadas medidas para a redução dos rúveis de riscos encontrados. 
Tais medidas deverão ser inmrporadl!s a9 p•ojeto ou- a. procedimentps de operação, 
manutenção e inspeção (conforme apresentadas nas planilhas constantes em anexo). 

A plataforma P-36 será composta basicamente, dos seguintes sistemas: Processamento 
de óleo/ gás, sistema de óleo diesel, tratamento de água produzida. Estamos incluindo 
também os risers e linhas submarinas até as ANM's (exclusive). 

11. Descrição do Sistema 

O campo de Roncador está situado na regiao Nordeste da Bacia de Campos a uma distância 
aproximada de 130 km do litoral norte do Estado do Rio de Janeiro (Figura 1). A sua descoberta 
se deu através do pO:fO l-RPS-436A em LDA de 1.853 m, em outubro de 1996. Possui área 
estimada de l32 km entre as batimetrias de 1.500 a 1.900 m. 

O projeto da P-36 tem por finalidade a instalaç1to de uma plataforma semisubmersível com 
planta de coleta e tratamento de óleo com capacidade de 180.000 bbVd. A unidade não tem 
capacidade para armazenamento de óleo, sendo o mesmo feito por outra unidade (FSO P-47) 
que receberá o óleo transferido pelaP-36 através de 3 oleodutos. 

A localização da plataforma na bacia de campos assim como suas principais características I 
técnicas estão indicadas nas tabelas a seguir. --------+:-:::;-1 

.J}:') 
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ANÁLISE PRELIMINAR DE PERIGOS 
,' ~- Semi-submersível Pelrobras 36 rP-361 ., ' 

A plataforma tem capacidade para receber linhas de um total de 30 poços, sendo 23 de óleo (19 
+ 4 esperas) e 7 deinjeç1to de água A distribuiçào dos poços no campo, bem como a rede de 
coleta de óleo, injeção de água e gás "lift" estão apresentados na planta de "!ayout" submarino 
do campo de Roncador (DE-3549.00-9310-941-PGT-XXX), 

Todos os 23 poços de prodll\)ão e os 7 poços de injeção de âgua serão concluídos com Árvores 
de Natal Molhada (ANM) instaladas na base do poço, sendo interligados à plataforma através de 
dutos flextveis individuais de 6''para escoamento do óleo. 

O sistema de elevação dos poços é o "gás lift", sendo utilizado linhas flexiveis individuais de 
4" para 13 poços produtores e "manifold" de gás submarino para os demais 6 poços. 

III .. Metodologia de Anâlise 

A fim de prover a identificação dos eventos iniciadores de acidentes de forma 
organizada e sistemática, foram utilizadas planilhas usualmente empregadas na 
Análise de Perigos (AIChE), conforme anexo constante no final deste relatório. 

Foram então identificados para cada sistema, os eventos iniciadores, suas causas e 
seus eleitos. 

Neste trabalho, cada cenário de acidente (conforme numerado nas planilhas) é 
defínido como um conjunto formado pelo perigo identificado, por suas causas, e todos 
os efeitos físicos possíveis respectivamente decorrentes. Os efeitos físicos foram listados 
de maneira aglutinada, sem atTibuição de probabilidades especificas de ocorrência a 
cada um deles. 

Neste estudo não foram considerados apenas aqueles eventos que causassem uma 
emissão direta para o :meio-ambiente, dado que a maioria dos acidentes resultam de 
uma seqüência de eventos, corno já citamos. Foram então considerados os pequenos e 

• 

grandes vazamentos, que possam resultar num escalonamento, de acordo com o __ 
. t .,__,__. - - l 

segu1necn,c.~JO: ------------~ !\ ',1:\~l!:i.~: 
-~------ I 1"\"lh 11"1\L ,. - ' I I ,, ',.,,(1_ 'L ,,. •I '' -----
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Para a avaliação dos efeitos físicos foi considerada a existência de possíveis fontes de 
ignição, e para um possfvel escalonamento extra unidade/ embarcação, foi considerada 
a existência ou não de um inventário significativo de material inflamável nas 
proximidades dos pontos de vazamento. Ou seja, existindo possfveis fontes de ignição, 
supõe-se que haverá ignição do material liberado, que dependendo do ambiente ser 
fechado ou não e, de haver uma quantidade significativa de material inflamável ou não, 
implicará em determinada severidade de conseqüências. Foi considerado neste estudo 
que, todos os grandes vazamentos poderão sofrer ignição, dada a presença de diversas 
fontes de ignição em embarcações deste tipo, podendo levar a máxima severidade de 
efeitos ffsicos. 
Para fins de avaliação das freqllências de ocorrencias dos eventos iniciadores 

identificados, foram utilizadas diversas fontes de dados, como pôr exemplo: OREDA, 
AIChE, Techníca, WOAD, conforme mostrado na tabela 1 abaixo. Outras freqüências 
de ocorrências foram estimadas qualitativamente, baseando-se na experiência dos 
técnicos que compunham o grupo de trabalho. 

Para fins de de avaliação das freqtiências de ocorrência de determinados cenários e de 
"ranqueamento" quanto à cdticalidade destes, onde foram considerados possfveis 
escalonamentos, levou-se em conta os seguintes fatores multiplicativos: 

Grandes vazamentos ............... 0,1 
Pequenos vazamentos ............. 0,01 

Ou seja, dada a ocorrência de pequenos (em áreas confinadas ou semi-confinadas) ou 
grandes vazamentos, na presença de fontes de ignição, e de um inventário significativo 
de substância inflamável nas proximidades, considerou-se que, para os grandes 
vazamentos, a probabilidade de ignição e de escalonamento, resultando em 
determinados efeitoS físicos seria de 0,1. Para pequenos vazamentos esta seria de 0,01. 
Tais fatores foram baseados em alguns valores retiradoo da literatura concernente à 
área, tais como HSE e E&P Forurn, e embora imprecisos visam a hierarquização ao 
rúvel qualitativo, dos vários cenários identificados no estudo. 

As freqüências de falhas consideradas, para os vários eventos identificados, estão 
listadas abaixo: 

I ,, ' I . ' 
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IIU. Categorias de Freqüência e de Severidade 

Foram estabelecidas categorias de freqW'!ndas e de severidade, a fim de classificar os 
riscos associados aos cenários de acidentes identificados, Encontram-se descritas a 
seguir. 

IIU.l. Categorias de Freqüência 

Os cenários de acidentes serão classificados em categorias de freqüência.. as quais 
fornecem urna indicação qualitativa, da freqüência esperada de ocorrência, para cada 
um dos cenários identificados, conforme mostrado na tabela 2 abaixo: 

III.1.2. Categorias de Severidade 
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A fim de classificar a severidade das conseqü:ências dos cenários de acidentes, será 
considerado o seguinte crité:rio: 

IIU.2.a, Abrangência: 

Os graus de severidade pretendem atribuir uma graduação à abnmgência dos efeitos 
de evento identificado, ou seja.. se o evento ficará restrito ao local em que ocorreu; se 
haverá dano direto ao meio ambiente; se haverá um escalonamento deste dentro da 
própria embarcação, ou seja, se seus efeitos flcarão contidos dentro dos limites da 
própria embarcação, ou se haverá escalonamento do evento, resultando em dano direto 
ao meio ambiente. A fim de avaliar-ser a possibilidade de propagação ou 
escalonamento do evento, será considerado o llivel local de congestionamento nas 
proximidades de cada um dos cenários. 

~ 

ao mar. 

que 20m') ou do e..calonamento 
de gtandos mventálios de substância"' ""m'••l 

Os limites relativos aos volmnes vazados foram estabelecidos, baseando-se na análise 
de registros de ocorrências o.norma:is da região de produção do sudeste, que são 
publicad08 no relatório Petrobrás-Relatório de Ocorrências Anormais (ROA). 

111.1.3. Categorias de Risco 

Combinando-se as categorias de freqüências com as de severidade, obtêm-se uma 
indica.ção qualitativa. do nível de risco de cada um dos cenários idenlif:icados. A matriz 
de risco (Tabela 4) apresentada a seguir, classifica os cenários de risco crftico (RC), risco 
moderado (RM) e risco não-crítico (RNC). Após as planilhas com os perigos 
identificados para cada um dos sistemas a.nalisados, são apresentadas matrizes onde os 

números dos cenários são clas.siflcados de acordo com as respectivas '";~~~;d!ee;ct~,;c:;,;:; 
riscos. ,_ 

" 

c 
I 



Tbl 4 Ct ' d Ri • " - a egona ' "" Severidade 

' H m w 
D RNC RC RC RC 

Frequência c RNC RM RC RC 

' RNC RM RM RC 
A RNC RM RM RC 

~u;,,;., Soverldode- Risco: 
A~ R.emota J ~ Nen~um dano >O moio ombi<nL< 3 -11!-CbRisw Cril!oo 
B • JmprO'Itvel 11 ~vazamonro deóloo do "13m' 2- RM=Ri5<o MO<Ierodo 
C • Pr<>>áv<[ 111-Vaz.omenro deólo<> on,..J m' o 2~ m' I ~ RNC= Risco Nlo-Crltico 
o~Re- IV • ""--1:amen<o de óleo m"or ue 20m' 

IV. Subsistemas Considerados 
Com o objetivo de facilitar o estudo, cada subsistema foi dividido em trechos distintos 

e estudados separadamente, cada trecho esta citado nas planilhas em anexo, conforme 
listados a seguir: 

Subsistema 01 -Linhas submarinas 
Compreende todas as linhas de escoamento de óleo e gás que chegam ou que saem da Unidade, 

conforme os trechos a seguir: 
Trecho 1.1- (10 kg/cnl) 
Após as ANMs, até as ESDVs dos poços na Unídade (19 linhas de produção 6'1 
Desenhos: 
DE-301 O .38-1223 -944-AMK -121 
Trecho 1.2- (10 kg/cm') 
Após as ESDVs na Unidade, até a-; ANMs (4linhas de gás lifl de 4'1. 
Desenhos·, 
DE-301 0.38-1223-944-AMK-121 
Trecho 1.3- (10 kg/cm1 

Após a-; ESDVs-12230150/250/350, até a chegada no casco da P-47 (3 linhas de escoamentoR~',Í!Í~nc~:GI: 
óleo de 10"). __.. ,;, ,1: 
Desenhos: 
DE-3010.38-1223-944-AMK -183 
DE-301 0.38-1223-944-AMK-184 
DE-30 I 0.38-1223-944-AMK -185 
Trecho 1.4- (10 kg!em.1 
Após a ESDV-51350005, até a chegada no casco da P-47 (i linha de gás combustlvel6'). 
Desenhos: 
DE-30 I 0.38-1223-944-AMK-183 
DE-30! 0.38-1223-944-AMK -184 



- "- ANÁLISE PRELIMINAR DE PERIGOS I 
S -submersivd Petrobras 36/P-36) 

~ DE-3010.38-1223-944-AMK-185 
Trecho 1.5- (10 kglcm1 
Após a ESDV-12230401, até a ESDV-12230402 (VBS -válvula de bloqueio de fundo). 

Desenhos: 
DE-30 i 0.38-1223-944-AlY!K-183 
DE-30 1 0.38-1223-944-AMK-184 
DE-3010.38-!22H44-AMK -185 
Trecho 1,6- (10 kg/cm2) 
Após a ESDV-12230402 (VBS), até a ESDV-s/ No na PNA-1 (I linha de escoamento de gás de 
lO"). 
Desenhos: 

• DE-3010.38-1223-944-AMK-183 
DE-301 0.38-1223-944-AMK -184 
DE-301 0.38-1223-944-AMK-185 
Subs:is~ma 02- Linhas de recebimento 

Compreende todas as linhas de escoamento de óleo e gás dentro da Unidade, passando pelos 
manifoids de produção, que no caso conduzem o óleo e gás para os separad.OTes, conforme os 
trechos a seguir: 
Trecho 2.1 - (10 kg/cm1 
Após as ESDVs dos poyos, até as ESDVs-121001 i/21131, na saída dos man:ifolds AJB e Teste. 
Desenhos: -
DE-301 0.38-121 0-944-AMK-121 
DE-3010.38-1210-944-AMK-150 , ~-~:·-t--
DE-3010.38-1210-944-AMK-160 rl- li' ~; \'[1 n 11':{ ,1';,'[11'1' 
DE-30!0.38-1210-944-AMK-170 r, __ '--" '·' ',. ' ' ---- ..._--
Trecho 2.2- (10 kg/cm2

) .__ ::-::-

Da tomada ajusante das ESDVs dos poços, até a entrada no manifold AJB e Tes'tê)·-;o·.: - :: ·' 

Desenhos: w·~"-''":_;. --•.... ·o-''•' 
DE-301 O. 38-1210-944-AMK -135 
DE-301 0.3 8-121 0-944-AMK -136 
Subsistema 03- Separação e tnmsferêucia de óleo 

Compreende as linhas de escoamento de óleo e gás, passando pelos separadores de prod~4ão 
SG-122301 AfB o óleo a 70 "C é separado do gil e transferido para os separadores atmosféricos 
através dos desidratadores e preaquecedores (óleo produzido f óleo desidratado), e daí exportado 
paraaP-47à45"C 

Nos desidratadores eletrostáticos o óleo desgaseificado é separado da água e conduzido ao 
separador atmosf'erico com no máximo I% de água. A ãgua segue para o sistema de tratamento 
com um máximo de 300 ppm de óleo, conforme os trechos a seguir: 
TrechoJJ -(lOkgtcnl) 
Após a ESDV-12100011, até a ESDV-12100105 (salda de óleo), ESDV-12230104 (saída de 
água) e válvula manual na saída de gás do SG-i22301A 
Desenhos: 
DE-30 I O 38-1223 -944-AMK -150 
DE-301 0.38-1223-944-AMK -151 
DE-301 0.38-1223-944-AMK-152 

AS INFORMAÇC<;S DESTE OO~UMENTO SAO PR PRIEDADE DA PETROBRAS, SENDO PROIBIDA A UTILIZAÇAO FORA 0A SUA FINAliOAD _ 



DE-301 0.38-1223-944-AMK-153 
Trecho 3.2- (lO kglcm"} 
Após a ESDV-12100021, até a ESDV-12100205 (saída de óleo), ESDV-12230204 (salda de 
água) e vãlvula manual na saída de gás do SG-122301B 
De.senhos: 
DE-3010.3 8-1223-944-AMK -160 
DE-30 I 0.38-1223-944-AMK. -161 
DE-3010.3 8-1223-944-AMK.-162 
DE-30 10 .38-1223 -944-AMK.-163 
Trecllo 3.3 - (10 kg/cm1

) 

Após a ESDV-12100031, até as XVs-122303061307 (após as bombas), ESDV-12230304 (salda 
de ãgua) e XVs--12230301/302 na saída de gás do SG-122302 (teste de produção) 
De.>lenhos: 
DE-301 0.38-1223-944-AMK. -170 
DE-301 0.38-1223-944-AMK.-171 
DE-301 0.38-1223-944-AMK-172 
Trecllo 3.4 • (10 kg/cm~) 
Após a ESDV-12230105, até ESDV-12230~06, passando pelo T0-122301A 
Desenhos: 
DE-301 0.38-1223-944-AMK.-163 
DE-301 0.38-1223-944-AMK. -164 
Trecllo 3.5- (10 kgfcm2) 
Após aESDV-12230106, até ESDV-12230109, passando pelo P-122301A e SG-1223303A. 
Desenhos: 
DE-301 0.3 8-1223-944-AMK-154 
DE-30 I 0.38-1223-944-AMK-155 
Trecho 3.6- (10 kgfcm) 
Após a ESDV-12230205, até ESDV-12230206, passando pelo T0-12230!B 
De.senhos: 
DE-30 I 0.38-1223-944-AMK-163 
DE-301 0.38-1223 -944-AMK-164 

Trecllo 3.7- (10 kgfcm
1

) ';'cJ_,~~~~~,;·;~~:~::: Após a ESDV-12230206, até ESDV-12230209, passando pelo P-l22301B e. 
Desenhos: 
DE-3010.38-1223-944-AMK.-155 
DE-301 0.38-1223-944~AMK.-165 
DE-30 10.38-1223-944-AMK-181 
DE-3010.38-1223-944-AMK -182 
DE-30 I 0.38-1223-944-AMK.-183 
DE-301 0.38-1223-944-AMK-184 
DE-30 I 0.38-1223-944-AMK-185 
Trecllo 3.8 ·(lO kg/cm"} 
Após a ESDV-12230109/209, até as ESDVs-12230150/250/350, saída de óleo daP-36 
Desenhos: 
DE-301 0.3 8-1223-944-AMK. -155 

. ! ' .. --
\ 



DE-301 0.38-1223-944-AMK-165 
DE-301 0.38-1223-944-AMK.-181 
DE-30 I 0.38-1223-944-.>\MK -!82 
DE-3010.38-1223-944-AMK- I 83 
DE-301 0.38-1223-944-AMK-184 
DE-301 0.38-1223-944-AMK-185 

Subsistema 04-Compressão e el(portação de gás 
O gás produzido nos separadores têm sua aplicação principal como "gas Jift" e gás combustlvel 

para queima nas turbinas dos geradores de eletricidade e dos compressores. O gás excedente do 
processo é então escoado por um duto de 12" x 43 km para a PJatafonna Namorado 1 (PNA-1). 
Existe também mn suprimento de gás de serviço, feito a partir da P-36, através de duto de 6" x 
6,5 kmpara o FSO P-47. 

O sistema tem as caracterfstica.s indicadas na tabela a seguir e está representado no fluxograma 
de engenharia DE-3010.38-1223-943-AMK -012. 

O Subsistema completo compreende o circuito do gás desde sua separação da corrente 
de liquido feita nos separadores, até sua saída da urúdade, pelas linhas de gás lift, ou 
para exportação para PNA-1. Foram defirúdos 16 trechos listados a seguir: 
Trecho 4.1 -(lO kg/cm2) 

Após as válvulas manuais na saída de gás dos separadores de produção (SG-122301AJB) e 
XV-1223301 do separador de teste (SG-122302), passando pelo vaso de de 
condensado (V-122301), até a PV-51350036 (tomada de gás 
12230160/260/360, entrada dos turbo-compressores NB/C 
Desenhos: 
DE-302 0.38-1223-944-AMK-153 
DE-301 0.38-1223-944-AMK-163 
DE-301 0.38-122 3-944-AMK-172 
DE-301 0.38-1223-944-AMK-209 
Trecho 4.2- (9,5 kg/cm-1 

'"'.." . •, ' 

Após a ESDV-12230160, at6a entrada do C-UC-1223A-01 (primeiro estágio de omnp,;lnoãoA) 
Desenhos: 
DE-301 0.38-1223-944-AMK-211 
DE-301 0.38-1223-944-AMK-212 
Trecho4.3 • (43 kglcm2

) 

Do C-UC-1223A-Ol (primeiro estágio de compress>lo A), até a entrada do C-UC-122301A-02 
(segundo estágio de compress>lo A) 
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Desenhos: 
DE-30 I 0.38-1223-944-AMK -212 
DE-30 1 0.38-1223-944-AMK -213 
DE-301 0.38-1223-944-AMK-214 

Trecho 4.4- (90 kg/cm') 

Serru-submerSÍVel Petrobras 36/P-36) 

I 

>&.,·-.--~-. 
,.,_ > 

. ---- -

Do C-UC-122301A-02 (segundo estágio de compre-ssão A), até a entrada do C-UC-122301A-03 
(terce!ro estágio de compressão A) 
Desenhos: 
DE-301 0.38-1223-944-AMK -214 
DE-30 I 0.38-1223-944-AMK-215 
DE-301 0.38-1223-944-AMK-216 
Trecho 4.5- (200 kglcm1 
Do C-UC-122301A-03 (terceiro estágio de compressão A), até a ESDV-12230170 
Desenhos: 
DE-301 0.38-1223-944-AMK-2 I 6 
DE-301 0.38-1223-944-AMK -217 
Trecho4.6- ( kg/cm') ; 
Após a ESDV-12230260, até a entrada do C-UC-1223B-Ol (primeiro estágio de compressão B) 
Desenhos: 
DE-3010.38-1223-944-AMK-231 
DE-301 0.38-1223-944-AMK-232 
DE-3010.38-1223-944-AMK-233 
Treeho4.7-( kg/cm1 
Do C-UC-1223B-Ol (primeiro estágio de compressão B), até a entrada do C-UC-12230IB-02 
(segundo estágio de compre.~são B) 
Desenhos: 
DE-3010.38-1223-944-AMK-232 
DE-301 0.38-1223-944-AMK-233 
DE-30 I 0.38-1223-944-AMK-234 
Trecho 4.8- { kg/cm1 
Do C-UC-122301B-02 (segundo estágio de compressão B), até a entrada do C-UC-122301A-03 
(terceiro estágio de compressão B) 
Desenhos: 
DE-301 0.38-1223-944-AMK-234 
DE-30 10.38-1223-944-AMK-235 
DE-301 0.38-1223-944-AMK-236 
Trecho 4.9- (300 kglcm1 

"-'-'- "{_. ·,:, ' ' .; .. •_,,· •. ,,- ') 

Do C-UC-122301B-03 (terceiro estágio de compressão B), até a ESDV-12230270 
Desenhos: 
DE-301 0.38-1223-944-AMK -236 
DE-30 I 0.38-1223-944-AMK-237 
Trecho 4.10- (9,5 kg/cm2) 
Após a ESDV-12230360, até a entrada do C-UC-1223C-OI (primeiro estágio de compresslro C) 
Desenhos: 
DE-301 0.38-1223-944-AMK -251 

AS INFORMAÇ0ES DESTE DOCUMENTO 0 PROPRIEDADE DA PETROB S, SENOO pROIBIDA A UTIL O FORA DA SUA FINALIDAD , 
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DE-301 0,38-1223-944-AMK-252 

Trecho 4.11 - ( kg/cm2) 
Do C-UC-l223C-Ol (primeiro estágio de compressão C), até a entrada do C-UC-122301C-02 
(segundo estágio de compressão C) 
Desenhos: 
DE-30 I 0.38-1223-944-AMK-252 
DE-301 0.38-1223-944-AMK-253 
DE-30 1 0.38-1223-944-AMK-254 
Treeho 4.12- ( kgtcm2) 
Do C-UC-12230IC-02 (segundo estãglo de compressão C), até a entrada do C-UC-122301C-03 
(terceiro estágio de compressão C) 
Desenhos: 
DE-30!0.38-1223-944-AMK-254 
DE-30 I 0.38-1223-944-AMK-255 
DE-30 I 038 -1223-944-AMK-256 
Treclw 4.13- (200 kg!cm1 
Do C-UC-12230JC-03 (terceiro estágio de compressão C), até aESDV-12230370 
Desenhos: 
DE-30 I 0.38-1223-944-AMK-256 
DE-301 O .38-1223-944-AMX -257 
Trecho 4.14- (200 kglcm1 
Após ESDVH223l70/270/370, saida dos turbo-compressores AIBJC. até as ESDVs-
12230!05/0205, saída de gfts das !orreo de desidratação (T-122301-AJB). 
Deoenhos: 
DE-30 10.3 8-1223-944-AMK -153 
DB-301 0.38-1223-944-AMK -163 
DB-301 0.38-1223-944-AMK -172 
DB-301 0.38-1223-944-AMK -209 
Trecho 4.15- ( kglcnÔ 

• 

Após as ESDVs-12230105/0205, até a ESDV-12230401, saída de gás naP-36 e·";c;;::;;:;;;;, ;Jcri;i -· 
Desenhos: ~ 
DE-301 0.38-1223-944-AMK-153 
DE-301 0.38-1223-944-AMK-163 
DE-301 0.38-1223-944-·AMK-172 
DE-30 i 0.38-1223-944-AMK-209 
Subsistema 05-GáB !Jft 

O gás iift é originário do sistema de compressão principal, compreende o trecho desde o"t;~~: 
após a torre de desidratação, até as válvulas de bloqueio automáticas de saída para os 
Confonne o trecho a seguir: 
Treebo S.l - ( kg/cm') 

Após a válvula manual a montante das PVs-12230402-AIB, até as ESDVs de saída para os 
poços 
Desenhos·, 
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DE-30 I 0.38-121 0-944-AMK -272 

Subsistema 06-Compressor boosfer 

O gás de baixa pressão originário nos separadores atmosféricos é resfriado no trocador de calor 
(P-122304), é retirado o condensado no vaso V-30001 antes de ser colocado na pressão 
adequada de sucção da bateria de compressores principais. A compressão nesta etapa, é feita por 
2 compressOies "boruter" em séne. 
Trecho 6.1 - ( kglem1

) 

Após a válvula manual na saída de giis dos SGs 122303-AJB, até a entrada no compressor 
"boos(er" de 1." estágio (K-30002 A) 
Desenhos: 
DE-30 I 0.38-1223-944-AMK-20 I 
DE-301 O 38-1223-944-AMK -202 
DE-301 0.3 8-1223-944-AMK-203 
Trecho 6.2- ( kglcm1) 
Do K-30002A, compressor de 1. 0 estágio, até a entrada do K-30002B, compressor de 2.0 estágio 
(Booster) 
Desenhos: 
DE-301 0.38-1223-944-AMK -203 
DE-3010.38-1223-944-AMK-204 
DE-301 0.38-1223-944-AMK -205 
DE-30 I 0.38-1223-944-AMK-206 
Trecho 6.3- ( kgfcrn~ 
Do K-30002B, compressor de 2.• estágio, até aESDV-30601 
Desenhos: 
DE-301 0.38-1223-944-AMK -206 
DE-301 0.38-1223-944-AMK -207 

Subsiatema 07-Gás combustível de alta /ba.Jxa 
O g{ts produzido nos separadores de produção é também utilizado como gás combustível de 

alta pressão, quando utilizado nas turbinas e de baixa pressão 
Trecho 7.1 - ( kgfcm"} 
Da ESDV-51350001, tomada da gá5 combustivel, até as válvulas manuais dos consumidores de 

alta (ESDV-51350006) do gás combustível de baixa e ESDV-51350005, ';~~ã~d'-~"~j:~-:--, , 
combustivel de alta • ' 
Desenhos: 
DE-3010.38-5135-944-AMK -311 
DE-301 0.38-5135-944-AMK-312 
DE-301 0.38-5135-944-AMK -313 
DE-301 0.38-5135-944-AMK -3 i4 
DE-301 0.38-5135-944-AMK -315 
DE-3010 38 -5135 -944-AMK -316 
Trecho 7.2- ( kgfcm1

) 

Após a ESDV-51350006, gás combusl!vel de baixa pressão , até a válvula manual dos 
consumidores de baixa 
Desenhos: 
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DE-301 0.38-5135-944-AMK -317 

Subsistema 08-Fhtte alta/baixa 
A Plataforma possui 01 queimador tipo muitflare, que faz a queima do excesso de gás 

do sistema de alta pressão (HP) e baixa pressão (LP). O gás proveniente do sistema de 
alta/baixa pressão, antes de chegar ao flare, passa em um Vaso Separador de Líquido 
(scrubber). Conforme os trechos listados a seguit: 
Trecho 8.1 - ( kgfem1

) 

Dos diversos pontos de coleta na planta, passando pelo V-43001 até o fiare de alta 
Desenhos: 
DE-30 I 0.38-5412·944-AMK-402 
DE-301 0.38-5412-944-AMK -405 
Trecho 8.2- ( kg/cm1 
Dos diversos pontos de coleta na planta, passando pelo V-541202 até o fiare de baixa 
Desenhos: 
DE-301 0.38-5412-944-AMK -402 
DE-3010.38-5412-944-AMK-405 

Subsistema 09-Ttatamento de água produzida 
A água produzida nos separadores de produção, teste e desidratadores é tratada em 

hidrociclones dedicados. Todo o flw::o de água é medido através de registradores instalados nas 
saídas dos hidrociclones. 

Toda a água tratada, com teor de óleo de 20 ppm, é conduzida para o vaso desgaseificador que 
remove o gás remanescente. Saindo dos desgaseificadores a ágna tratada é direcionada ao Tubo 
de Despejo!Flotador, dimensionado para receber correntes de água de até 300 ppm e garantia de 
saída de 20 ppm. A água_ é, então, descartllda no mar. O óleo ICl:Uperado nos hidrociclones é 
encanúnhado ao vaso de drenagem, através de bombas e incorporado a corrente de produção e 
tratamento de óleo. Os trechos estão listados a seguir. 
Trecho 9.1 - ( kglcm2

) 

Após as ESDVs-12230104/204/304, saída dos separadores A,B e teste, até a ESDV-53360001, 
entrada do V-533601 (desgaseíficador) 
Desenhos: 
DE-3010 38-1223-944-AMK.-322 
DE-30 I 0.38-1223-944-AMK -323 
DE-301 0.38-1223-944-AMK.-324 
DE-301 0.38-1223-944-AMK-325 
DE-30 I 0.38-1223-944-AMK -326 
DE-30 l 0.38-1223-944-AMk-327 

Trecho 9.2- ( kglcm1 
Após a ESDV-53360001, entrada do desgaseificador, até o TD-533602, 
(caisson) 
Desenhos: 
DE-30 I O 38-1223-944-AMK-322 
DE-301 0.3 8-1223-944-AMK -323 
DE-301 0.38-1223-944-AMK-324 

de despejo 
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DE-30 I 0.38-1223-944-AMK-325 
DE-3010.38-1223-944-AMK-326 
DE-30 1 0.38-1223-944-AMK-327 

Subsistema10-Dreno fechado 

Semi-•ubmer.;]vel Pelrobras 36 fP-~6\ 

A drenagem fbchada dos equipamentos da planta que manuseiam hidrocarbonetos vão seguir 
através de wn coletor até o vaso de dreno fechado 01-45002). 
Trecho 10.1- ( kglcm2

) 

Após o ID-533602, somando-se aos diversos pontos de coleta na planta de processo, até a XV-
53360101, após o V-45002 
Desenhos: 
DE-301 0.38-1223-944-AMK-391 
DE-301 0.38-1223-944-AMK-392 
DE-301 0.38-1223-944-AMK-398 
DE-301 0.38-1223-944-AMK-402 

Subsistema 11 -Dreno perigoso (aberto) 
O dreno perigoso, compreende o dreno aberto da plataforma que segue através de um coletor 

até o vaso dé dreno aberto (V-45001). 
Trecho 11.1- ( kg!cm2) 
Dos diversos pontos de coleta na planta, até a entrada no V-533601 (desgaseificador) 
Desenhos: 
DE-301 0.3 8-1223-944-AMK-327 
DE-30 I 0.38- 1223-944-AMK-394 
DE-301 0.3 8-1223-944-AMK-395 

Subsistema 12- Diesel , '· .~: 
O óleo é trazido por embarcações marítimas e transfeifiió para a PJ aforma através 

de mangotes flexíveis. O óleo é estocado em quatro tanques situao;j_ s dois em cada 
pontoon longitudinal com capacidade total de 2452 m3. 

O óleo bruto é bombeado para o tanque de decantação e posteriormente centrifugado 
em três centrifugas (uma em stand-by). 
A distribuição do diesel se dará para os seguintes consumidores: 
-- Gerador de Emergência 
-- Bombas de Incêndio 
- Moto-geradores 
O Subsistema completo compl"€ende todo o Sistema de recebimento, estocagem e 
distribuição aos consumidores. 
Trecho 12.1 - (3Kgffcm2) 
Da embarcação de apoio até o tanque de estocagem nos submarinos interno. 
Desenhos: 
A5153106 
Trecho 02- (atm) 
Da bomba de recalque do tanque de estocagem, até os diversos consumidores de diesel. 

AS INFORMAÇÕES DESTE DOCUMENTO SliO PROPRIEOAOE DA PETROB""-S, SENDO PROl IDA.>. UTIU N;PO FORA DA SUA FlfiAI.IOA!l • 
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Desenhos: 
A5153106 

V. Conclusão 

A abordagem provida pelas técnicas de avaliação de riscos, após a identüicação de 
possíveis cenários de acidentes, é a de propor medidas para a redução da freqüencia 
de ocorrência de eventos iniciadores de acidentes, ou para a redução da magnitude das 
conseqüências destes. 

Devemos considerar que a unidade, como qualquer instalação industrial, não há ri.'lco 
zero. Salientamos porém que a experiência adquirida pela Petrobrás na operação de 
plataformas offolwre têm sido por ela incorporada continuamenre em suas unidades, 
assim como na filosofia de segurança que neles tem sido adotada, visando reduzir os 
riscos envolvidos na operação destas. Tal fato reflete-se na implementação de uma 
série de medidas de proreção ativa e passiva. As medidas de proteção ativa, tais como, 
a instalação de detetares de gás e incêndio, vinculadas a atuaçao de sistemas de 
bloqueio, sistema de shuhlown e sistemas de alivio, vêm em muito contribuir para a 
redução do inventário vazado, minirrúzando a magnitude de conseqüências 
decorrentes de possíveis acidentes. 

A utilização de proteção passiva, tal como o revestimento de estruturas, paredes 
corta-fogo segregando salas de controle e acomodaçoes, a fim de minimizar os riscos 
de fatalidades é pratica usual de projetos da Petrobras 

Os estudos, para melhor adequação dos detetares de gás, baseados em modelos de 
avaliação de riscos, assim como um arranjo mais confiável, que estão sendo elaborados 
para a unidade, em muito vão também contribuir para uma maior eficácia dos sistemas 
de proteção e, por conseguinte, para minimizilr as conseqüências decorrentes de 
acidentes. 

Podemos observar, através das planilhas apresentadas neste trabalho, que para todos 
os cenários associados a rúveis de riscos classificados como criticas (RC) ou moderados 
(RM), foram propostas medidas para a redução destes lliveis de risco. 

Dos 48 cenários identificados, a 6 deles foram atribuídos níveis de riscos considerados 
críticos, a 23 deles atribuídos nfveis de riscos considerados moderados,e a fim de 
reduzi-los, foram propostas diversas medidas mitigadoras, a serem implementadas a 
nível de projeto e ou a rúvel de adequaçao de procedimentos. 

A maior parte dos cenários associados a niveis de riscos críticos referem-se a 
possíveis acidentes com risers e a linha de exportação de óleo para Navio Cisterna, 
devido a ruptura causada por âncoras de sondas de intervenção, por colisão de 
embarcações de suprimento, por acidentes oriundos de queda de cargas em operações 
com guindaste, cenários estes que tem se mostrado na estatística internacional, como 
os responsáveis pela maior contribuição na ocorrência de acidentes na área offshore. 
Para minimizar estes riscos, uma série de procedimentos foram propostos, de forma a 
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garantir a segurança dest~s operações. Quanto aos vazamentos decorrentes de 
conexões nos risers, foi feito um novo projeto de conexões de suspensão (colar bi­
partido), que minimiza o número de possíveis vazamentos. Além disso, há programa.s 
de inspeção periódica em Unhas de escoamento de gás e óleo através de "Veículo de 
Operação Remota - ROV" , e de técnicas que empregam o ultra som com fins de 
medição de espessura, para minimizar vazamentos devido a corrosão e fadiga. 

Vale ressaltar a importância da aplicação de um programa de treinamento de pessoal, 
de forma a proporcionar a necessária reciclagem técnica, evitando a ocorrência de 
falhas humanas, e minimizando a probabilidade erros em manobras ou o desrespeito 
as normas e ~ocedimentos previamente detennin~dos. 

A figura 1 apresenta a distribuição dos cenários identificados por categorias de risco, 
cujo resultado está compatível com os estudos anteriores desenvolvidos para outras 
unidades olf-shore da Petrobrás, na Bacia de Campos. 

o 
fi-equen~ 

' 
38 
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" 50% 

Risw Não·Crltico (RNC) 
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45 
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Figura 1 - Distribuição dos Cenários por Categoria de Ris~o 
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PLANO DE GERENCIAMENTO DE RISCOS 
Unidade Petrobras 36 (P-36) 

~ CENÁRIOS ~====~=r"" 

' 

' P""' guindastes 
treliças, dinamômetros, 

e ca!Jbração 

"'"do 
desdo o 

Este plano de gerenciamento contempla todas as medidas mitigadoras (denominadas de 
recomendações na plarúlha) necessárias para reduzir o risco a uma categoria imediatamente abaixo. 
No quadro acima, listamos todos os riscos críticos e moderados identificados na APP, as respectivas 
medidas e situação atual das mesmas. Como pode ser observado, todas as medidas - foram 
plenamente atendidas pois em muitos casos já fazia parte da do 
explicitada na APP apenas para enfatizar a sua importância. 
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A Petrobrás, preocupada em projetar e operar unidades industriais off" 
shore dentro de níveis aceitáveis de segurança para os seus trabalhadores, 
desenvolveu Avaliações Quantitativas de Riscos para os diferentes tipos de 
plataformas hoje existentes na Bacia de Campos. Foram escolhidas 03 
unidades representativas dos 03 diferentes tipos: 

plataforma tipo fixa --7 PGP-1 (Garoupa) 
plataforma tipo semi-submersível --7 P-18 (Petrobrás 18) 
plataforma tipo FPSO -t P-31 (Petrobrás 31- Vidal) 

Os resultados obtidos destas avaliações mostram que os valores dos 
riscos individuais e da taxa de acidentes fatais (TAF), encontrados para cada 
unidade, situam-se próximos e até abaixo dos limites sugeridos palas diversas 
literaturas da área e admitidos na região do J'V1ar do Norte (North Sea - the 
offofwre areas of Denmark, the UK Nrmvay, 5weden and Gennany), CUJas 

plataformas possuem concepçãO de projeto similar às nossas. 

...,_, 
P-18 

"'' 

TAF 
UIXIdoacidonles fll(llls 

!6,1 

" W> 

...,, 
82,0 

Limites (I" AF) 
Faertes (BR) 

26,0 

Como no Brasil não existe nenhuma legislação que apresente quais os 
critérios de aceitabilidade de riscos, que as "instalações industriais devam 
respeitar, os valores apresentados acima constituem o que existe de 
parâmetro técnico para estabelecermos uma di=são objetiva sobre o 
assunto. 

No caso da P-36, a Petrobrás não desenvolveu nenhum estudo 
especffiCü utilizando as técnicas comumente empregadas na avaliação de 
riscos, para determinação (cálculo) dos riscos envolvendo a presença de 
trabalhadores na plataforma. Entretanto outros estudos baseados em modelos 
matemáticos Cümputacionai8 (elementos/volumes finitos) complexos, tais 
como: Análise de Incêndio e Estudo de Dispersão de Gases, respectivamente, 
para projeto de proteção passiva de estruturas, anteparas e pisos, e locação 
dos sensores de gás, são realizados sistematicamente desde o projeto da 
plataforma Petrobrás 25 (P-25), em 1995. Os resultados dos citados estudos 
proporcionaram a especificação de sistemas de proteção muito mais eficientes 
e confiáveis, pois as simulações tomaram-se muito mais realistas. 
Adicionalmente, a P-36 tem agregado no seu projeto, todos os conceitos de 
segurança aplicados e validados em todas as outnls plataformas, quais sejam: 
sistema de detecção de chama, combate à incêndio por dilúvio, por inundação 
com C02 e diversos equipamentos de salvatagern botes, coletes, 
sinalizadores, rações e outros itens de sobrevivência) 
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Observando o quadro abaixo, podemos efetuar uma análise Y:i; {J /' 

comparativa do arranjo geral da plataforma semi·submersível P-36 e a sua ~~,_1'-'0 
similar P-18, cujo resultado em tennos de ruveis de risco é bastante favorável. 

Comprimento 
Largura 
Llimioa d'água 
POÇ<>S produton:s 
Linhos de Importação de Gás 
linblls de E1p0rtaçlio de Óleo 
Lillhos de Exportaçllo de Gás 
Prod~o de Óleo 
Pl'fldnção do Gás 

f.18 
lOim 
88,1 !11 

910m 

" ' ' I 
1001100 bpd 

L930.000 Nm3/d 

P-36 
83,1 m 
75,6m 
1340 Il1 

n 

' ' 180.000 bpd 
7.200.000 Nm3/d 

A P..J6 possui uma planta de processo com capacidade 
significativamente maior que a P-18, mas suas dimensões (comprimento x 
largura) são um pouco menores, o que nos induz a pensar que possui um 
desempenho de segurança também menor. Mas, considerando que os lliveis 
de rioco da P-18 são muito baix013, conforme demonstrado, ela teria espaço 
para uma boa ampÜação da sua planta e ainda manter-se dentro dos limites 
aceitáveis de risco. É o paralelo que podemos fazer com a P-36, seria uma P-18 
ampliada mas com uma filosofia de segurança mais rígida, pois incorpora 
todo o conhecimento adquirido no projeto e operação das unidades pretérias. 
Uma avaliação dos cenários identificados em ambas as unidades, mostra que 
não existem diferenças significativas entre eles, mas é óbvio que o inventário 
envolvido serã maior. Desta fonna a nútigação das conseqüências ficará a 
cargo de todos os sistemas de segurança previstos e criteriosamente 
dimensionados para a platafonna, confonne citado anteriormente. 
Concluindo, podemos afinnar objetivamente, que o nível de riscos a que serão 
submetidos os trabalhadores embarcados na P-36, pode ser considerado com 
dentro dos limites aceitáveis sugeridos pelas literaturas especializadas, 
mencionadas no presente texto. 

Referências: 
Lees, Frank P. "Loss Prevention in the Process Industries", 1989. 
Faertes, Denise f Petrobrás. "Tese de Mestrado - Sobre Critérios de 
Aceitabilidaçle de Riscos'', COPPE - Universidade Federal do Rio de 
Janeiro, 1994. 
PRINOPIA, ''Análise Quantitativa de Riscos da Plataforma Petrobrás 
18 (P-18)", Julho/1997. 
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1. SUMMARY 

Proctss dninoge ou lhe Spirit ofColumbus will be provided by tbree S<jl>rate systems, which will b< 
designed to ptovide segregation ofhazardous ond non-ho:z.rdouo materiais. 

The dose<! dTOins system will receive dnmage from pressnrised proce.ss system; bolh during nonnel 
operation and during molntenenc"' Rocovered H'luids WJU be wUecred in a olrn;ed drains drunt fi<lm where 
they wil! be pnmped to lhe separation traíns, upstream ofthe production heaten;. Flashed vepour will be senr 
!O the low pre"ure fiare sys!em. 

The hazardous open drains syslem will oo!leotrnaintenance drainoge frorn hydrooorbon systems and from 
non-hydrocerbon systems in be:tordou• areas. Reoovered liquids will be oollect•d in a h=rdous opon drains 
drum from where they will be pumped to lhe closed drains system_ The system will be ven!ed to the 
atmosphenc vent system. 

The non-hozardous open drains systern wiU route aqueous drainage to a o!ooed production cai=n from where 
it will pass ove:rboard. Tho cai'-'Oll also roceives W!lter leaving the produced water degasse:r. Any residual 
hydrocarbon will be separated in lhe oeisS<Jn and pumped to lho hazard<ms open drains system. The systern 
will be vented to the atmospherio ~ent system. 

2. CLOSED DRAINS 

The closed dmins have two functions: 

• tu oollect procoss oondcnsate flows during nonnal opention; 

• to provido coUcction ofliquids dunng maintenance. 

During normal operotion, condensate which is mainly water or which " at too low a pr....,ure fur reoyoling lo 
other parts ofthe proce.ss, will flow to lho closed drains header. See reference I fur further dotai!.. Entnes to 
1he elosed drains header will be as follows. 

• Conden""te from the Booster Comprtssor Suclion KO Drum, 

• Condoruate from the sen.ty Gas KO Drum; 

• Condensate from the Glycol Contaol<ln; 
w;o:.\üili:~. _,x: ' · .. ~''''""" 

• Rejected oil from lhe Production Sepamtor, Test Separator and Dehydrator Hydrocyclones. 

• Rojected oil from lhe Produced Water Dogasse<-

Furlh<r dela1l• including predicted Howr.t"' are-given in Appendi~ B 

The e>:istmg Closed Droins Drum (V-4>002) will be re-used (re-numbered os V-53)603). hs purpose will be 
10 collect process draioage and maintenenre draioage from small proceos eqmpment. The original vendO< will 
be required to confil!tl that lho vc.ssel has adequou: capacity for thc duties specified ond advise if 
modificatioos are required. 

New ciosed dmins pllrnpõ (B-53360lNB, 2 x !00%) wiU be installed to prov1de adequate heod to pnmp 
recovered hquid 1o the inlet oflho productiou hoaters under levo! control. 
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., 
Maintenance drainage o f la<ge pro<ess eqUipment, e.g. )>:oduction separolors, dehydralors and a!mospheric 
seporators, wHl require greater capacity than lha I avaH•ble from the olosed drains dn.>m alone. This will be 
provided by re-utilising two bulk storage tanks (T-0500 lCJD, re-numbered ss V-533604AJB) as dmins 
srorage ~"'seis. The t.llks are located in lhe forwardlpon oolumn. 

1 The use oflhe exisling b..,e oiltank located in the port/aft column is oloo be'"g considered fur mainten811oe 
drainoge. 

See iljlpendix B for detoils of lhe capaoiti05 ovailable for rnainlenanC< drainage. 

New d:rai"" stornge v .. sel lrnllsfet pumps (B-533604AIB, 2 x 100%) will bo installed to lransfet lhe <X>nten!S 
ofthe ve.sels to the in!et oflhe prnduction h"ters. The.<;e purnps will be •ized to empty lhe vessels in 
approxnllately 4 hoUrs 

Re-use of!he bulk srorage tanks requir"" funher investigalion to: 

• confinn nrechanioal suitobility ofthe tank..'rorlhe servioo proposed. 

• idtnlity potontial corrosion issues arising fiorn lhe presence of 8IJ!all quantili" of produced water (sol! 
content <70,000 pprn) tn the otcred crudc. This water willlend to senle 0111 atthe bottom of t!Je tank•. 

~ • identifj' the impact ofthe introduction ofhydrocarbons inlo a previOil>"ly non-hazardous area. 

• quantity the impact which fillingthe tanks may have on lhe ve"el's ce11tre of gravily and ball .. ring 
syste!IL 

R e-use ofthe base oillaldc.s require. further investigation to: 

• confirm mechanical suitability of lhe tanks fur the servioo proposed. 

~· continn lhe design pressure and whether tllis is adeqnate for c!osed dmins servire. 

• •dentity potemiol corrosion iosues arising from the presence of small quantiti" ofproduced wa!er (salt 
conleJll <70,000 ppm) in t!Je stor<d crude. Til is waler will tend to set~o onl at tbe bottom of lhe tank.s. 

\\• confinn O>:isting hazardous area cl"sificalion. 

In additlon, lhe practicalily ofinslalllng andlor moditying p•ping around the v"'sels rnu.sl be investigered. 
Thi, will inoludo connOlltiaps to new drains storage ITimsfer pumps (B-533604AIB, 2 x lOO%) 'ffllich will be 
located eithor in the b...., ofthe <X>lumn• or m lho port lower ~ull pump toOJrul. 

h,· Flashed vapour from both the closed drains drum and the drains storage ves.sel will P""' to the LP flore 
/i !)"tem. 

Both the dosed drains·drum'ond lhe dmins storage·VesSels wiJ\ hiive electr'io heators fitted to preven< lhe 
funnotion ofwax deposits. Th•s willlie achieve<i by filling bayonet type Õeaters to lhe bolted manway covers. 

Maintenance drainage ofthe closed drams drum and pumps will be to the ship's dminage Sy:'l!ern. 

w:~<..c;:>.é . "/ 

!JW!.JJ[G;;·,:_.(_,~,. ,·.· 
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3. HAZARDOUSOPENDRAINS 

ET-3010.38-5336-
941-AMK-906 

Petromec 

ShtNo: 

The hazanlous open drains sysrem will oonsis! of a oommon heade<, for maimenance drninage from 
hydrooarbon systerns and fur rnaintenance drainage from non-hydrocarbon syslems in hazardous. areas. 
Recovered liquids will be collocted in lhe exisling Hozmlous Open Drains Drum (V-45002, re-numbered V. 
533602) from where they will be pumped ro lho clo.od drains system by lhe exisling 2 X !00% Hazardous 
Open Dmins Pmnps {P-45001AIB. renumbered B-533602AIB) . Tho eystom will be vented lo lhe atmosphoric 
venl S)'>l<m 

Both headers will be firted will:t syphons to preveni back tlow ofvapour from lhe Hazardous Open Droins 
Drum. 

The Hazanlous Open Drains Drum will have on electric heoter fitted to prev.nl the fum~ation ofwax deposits. 
This wil! be achieved by filling a bayonet type healef lo lhe bolled manway cover. 

. > 

Maintenanoe drainage oflhe hazardous oÍen\droinS: druin and puri:tps will be lo lhe ~~ip's drainage sysrem. 

' 4. NON-HAZARDOUS OPEN DRAINS 

The non-hazardous open drains syslem will con•ist ofa header for oolfecling ma<ntenanc<: drainage from non­
hazardous oreas. Theh.,der pasws to a closed Produetion C.isson oonlaining tilled ooaloscing plotes and will 
be filled wilh a syphon lo preveni back flow ofany residu.al vapour from the Produotion Caioson. 

The separored water passts overboard, The caisson also rweives water leaving lhe produced w•ter degasser. 
Any reSidual hydrocarbon will be sepam!ed in lhe caisson and pUmped to lhe hazardous open dntins system. 
The caisson will be wnted to a local atmospheric vent, prottcttd by a flame orreslor. 

The eonsling """"" (YD-731A, re-numbcrod TD-533601) wi!l be used ond the bolted oover JI!Odified lo 
incorporate a oonne<lion for lhe new Production Cai.,on Pump (B-533601). 

The conoentration il 
lhe i 

The materiais oftho exisling caiosOTJ are to be reviewed for suitability. 

; ' . 

" " " 
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Cllent: Pe!romec 

P!ant: P36 - Roncador Field Development 

Location: Campos B"in 

Title: DESIGNPIDLOSOPRY- ORAINS SYSTEM 

APPENDIXA 

A-1 · EQU!PMENTPROPOSED FOR DRAINS SYSTEM . 
EXISTING NEW CONFIGURATION 

Fadl!ty Looatlon Equlpment/ C•pa<:itj' Equlprnen~ Propoood Capoclty 
Pool<oge No Poob&oNo 

Close<l Drain• Dnun Tart!<Top V-45002 13.8 rr( V-533600 13.8 m' 
c., 

Haurdous Open Drain.s TankTop V-45001 ll.Srrf V-513602 13.8 rn' 
c~ Deok 

Produelion C.is10n Bolow YD-7311\. Tobosour<e<lby TD-5ll50l 
Tank Top Peorornec 
c~ 

Drains SOOrago Vmols Forwa1dl T.(I5001C/D 167 rn' ,. 167 ... ' 

'"" 5Jl604AIE 
Column 

Base Oil Slorago Tonk AiiiPon 4S1.4m' 451.4m' 
Column 

\ 
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APPENDIX:B 

B-1; SUMMARY OF PROPOSED CONTINUO OS FLOWS TO CLOSED DRAINS (MAX OIL 
CASE) 

MAXOILCASE Flnw (kglh) 

••• Equlpmont Propo"d Rattonale "" Gm Wnter 
Nome Destlnatlon Stceam Coud. 

No. 

V-12230ZA Boosler Compre". Clo•ed Drains Low pressure, mainly " . '"' Suction KO Drum water. 
LiqUJdS _ 

V-122301 Safucy Gas KO Closed Drains Lowpressure, moinly ~ . '"' Dr1lltl L•qllids -~ 
T-123301 Froe Woter fiom Clos•d D<Oins Mainly wate:r. "' . "' "' Glyool Contaolors 

TOTALS . "" 

Gm 

. 

. 

. 

. 

., ,, 
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son " ~V~>; Dool"o1 Er -30 10.38-5336- SbtNo: 
941-AMK-906 

-
Date: 26tb June 1997 Rev: o 
Client: Petrornec 

Plont: P36 - Roncador Field Development 

Location: Campos Basin 

Tltle: DESIGN PHILOSOPHY- DRAINS SYSTEM 

B-2; SUMMARY OFPROPOSED CONTINUOUS FLOWS TO CLOSED DRAINS (MAXWATER 
CASE) 

MAXWATERCASE Flow(kglh) 

Item Equlpment Propooed Ratlono1e '"' o .. Water '"' Name Desdnotlon Stream Conil. 
No. 

V-122J02A Boooter Cornpress. Closed Drairu; Low pressure, mainly " -
SuctiOJl KO Drum water. 
Liquids 

V-122301 Safety Oas KO Closed Droins Low pressure, main1y M -
Drum Liquids water. 

T-123301 Free Water from Closed Drains Mainlywater. "' . 

"' Glycol Contactors 

TOTALS -

B-3 : CWSED DRAlNS CAPACITY A V AlLABLE FOR MAINTENANCE DRAINAGE 

Capacity of existing Bulk Storage Tanks (T-05001 CID, renomed V-533603) 83.5 m' e!ch 

Effccl!'/e capaci{J' of exis~ng C1osed Drains Drurn (V-45002, reuamed V-533603) 7 m' 

Total capadty available 174m' 

" 

" 

'" 
M> 

This lS estima!ed !O be adequare for approximately 85% ofthe capacity ofthe lmgest prooess vessol, nomcly 
one oi! dellydrntOT. 

The base oiltonk will provi de more thon adequo te capacity, ifrued. 

-

-

. 

-

ot<_.l Ml'./ 

s.>:<"(;:JJ-'"' . ,, <' ~--dn 
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26th June 1997 Rev: o 

P36- Roncador Field 

B-4 · SUMMARY OF PROPOSED CONTINUOUS FLOWS"IOTIIE PRODUCITON CAISSON 

Case 

Maxhmm Oil 

Maximum Water 

Walor llow from Produced Woter Dega,.er (m3/h) 

' ' 
m 

,._ .. - t CÚV~>I"''" """~Nl)ti.tN\ú QR\GtNrl.: 
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APPENDIXC 
DETAILS OF PETROBRAS REQUIREMENTS 

The fo!lowing exjracts ore included in this Appendix <eJating to Pelrobr.l' requirements. 

Docurnent Sec!lon 

General Teohmoal P5 - Produced 
Specification 1!T -JO 10. 38- Water Treatrnent 
1200-940-PPC-001 -and Disp.,al 

Sy.lem 

P5.1 - General 

P5.2- De.sign 
Poramotcrs 

Ml92 Open 
Drainage 

MI9.3 C!osed 
Dr.linage 

MI9.5 Slop V esse! 

Ml9.6 Produchon 
Caisson 

ANNEX X Deviations of 3.2- Other 
Basic Design Documen1s DE-

Orainage 

Maritime Produotion 7- Safety 
lnstallations Sofety Philooophy Requirtments for 
ET .J0!0.00-5400-947-PGT- Drainage S)'"l<mlS 

'"' 

No~ 

1. Separated oH will be pumped to the Hozardoru Open 
Drains Orum, no! to a slop ves<el. 

2. Re<:ovored oi! ftom lhe bydrocyclonos will pass directty to 
the closed draim header for degassing in the Clooed Drains 
Drum, notto theProducM Waler Degasser. 

3. A blowcose is not proposed at present. lnstead, an 
altenmive, nQn·inmlled, •pare p:roduction cals>on purnp is 
propoS<d. 

4. Hydrooarbon open drainoge wiJ! be senlto the Hazartlous 
Open Drains Drum in•lead ofthe Slop V esse!. 

5. Closcd drainage will bc sentto lho Clo"d Drains Drum 
instcad ofthe Slop Vessel 

6. The Closed Dmins Drum and lhe Drains Storage Vossols/ 
the B"e Oi! Tank will fulfll this duty. 

7. Re<:overed oi! will be pumped to lhe Hazardous Open 
Drains Drum instead oftbe Slop Vossel. 

8. The requiremon! for a blow oase will be revlow<d. A non-
insfalled spare ProduohOn Caisson Pump iS propo•<d as on 
alternativo. 

9. The existing combined Closod Drains!LP Fiare KO Drum 
is to be re-u.ed, but as lhe Closed Drains Drum 011ly. A 
separate LP Flore KO Drum i• propo,.d, Seo refe:ronce 2. 

lO. Maritime dramagesystems will be furtherreviowed 
during: de10iled design. 

.'00~(;\.'c''' 

m•s.:.mx~'-,;--' 
"-) ,. 
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OPERATING MANUAL. 

14.0 Closed Dratns 
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P-36 Roncador Projcct 
Contract: L0277 

14.1 System Overview 
Proce!ós drainage on d!e Spirit of Colwnbus is provided by three separate systerns, closed dtaim;, 
hazardons OpM drains, and non-hazar<lo\13 opeo drams, designed tu provide •egregation ofpre!ósnrised and 
atmoopheric hazardous iluids and non-hazardo\13 fluids. 

lhe closed drains systern is used fur draining pressurised process sysrems during normal operationand for 
maiotenance. The systern consis!S ofthree sub-systern.: 

lhe normal closed drains 

• d!e oi! stomge 

• lhe tank lop swnp 

The drained liquid and any flash vapour generated by tl!e reduction in pressure ís collected by lhe closed 
dmins piping S)'$lem which feed. the Closed Dmlns Drum, V-45002, on lhe tank top aft extension. The 
flash vapour veoiS lo the LP Flore system. The Jiqoid separated in th~ drum is pumped by lhe C!osed 
Dmios Pumps, B-533603AIB, lo the oi! separatioo !raliiS, UpBtream of fue Oii/Produced Water 
Exchangers. lf the pumps fail, the liqutd is draioed to the Pon and Starboard Dralru Stomge Tanks, V-
5336D4AIB. 

Maintenance drainage oflarge process equipment, e.g. Atmospheric Sapamtors, which require a greater 
holding capacity than that avatlable in the Closed Drains Drum is directed to the Dmins Srorage Tanks, V-
533604A/B. Th~ structural tanks are located in lhe J)Orl-llft and starboard-aft colUilli!S. lhe tanks vent to 
lhe Atmo.spheric Veot. The liquid is purnped by the Port and Starboard DraiM Storage Purnps, B-
533604AIB, to the oi! separation trairu, upstream ofthe Oil/Produced Water Exchongers. 

Closed drains from equipment on tlte tank top which are mo low to flow into the Closed Drairu; Drum are 
routed to lhe Tank Top Deck Sump, V-5~3605, looated between strucruml boams in the lllnk top deck. 
The tank is fírted with a local atmospheric vent. Tlm liquids drai!led into the sump are norrnally crude oi! 
with little flash vapour. Liquid fi;om the tank is pumped by The Tank Top Deck Sump Pump, B-533605, 
to the closed drairu header. 

14-2 .) 



P-36 RoncadO< Project 
CQntract Ul277 

14.2 System Description 

The c!osed draliiB system is used for draming presimrised prooess systems during normal operation and for 
maintenance. Some equipment colllÍnuously discharge fluid.s in to tbe systrull under levo! wntrol. The 
syst<m consisto ofthree separate sub-systems. The nonnal closed drains syst.m, wluch handles most of 
the process equipment drains, tho oil storage system, which is u'"d to ltold large volumes of oi!, and tlte 
l;lnk top deck sump system, which is used for equipment too low for lhe nonnal closed drain system. 

NormalC!osed Dra[ns System 

Uquids ftom equipment are dulined to the closed drains system continuously under Jevel controt or 
intermittently by ltand cootrol for start-up or maintenance. 

The liquid drained and any flash vapour generated by the reduction in pre.ssure i• collected by the closed 
piping system which fee<ls lhe Closed Drains Drum, V-45001, on lhe tank top. The coo.t!nuous feed ftom 
the oil production hydrocyclones which contains oi! with pmduced water is routed •eparately to near tbe 
dnun inlet in plastic pipe (FRP). 

The Closed Drains DDIID is a horizontal vessel designed for lO barg, -20/85'C. The fl.,b vapour ftorn lhe 
dnun vents to lhe LP Fiare header. 

The liquids separllted in lhe drum are pumped by lhe Closed Drnins Pumps, B-533600NB under on-off 
levei control on tbe drum, to lhe produclion separation trains, at lhe inlet to lhe OíiiPNduced Watec Heat 
Exchallge<s. The Closed Drains Pump.s have a capacity of20 m'/b with a differential of 16 bars. 

Wben the inflow to lhe drum exceeds the capacity of one pump, the second {llfllp start!, and iftho pumps 
fui! to start, the dump valve XV53360102-opens and Jiquid.s are dischorged under OJl-(lfflevel control to 
lhe Drains Storage Tanks, V-533604AIB. 

011 Stor•ll" System 

The oi! •torage system ia used to collect liquids drained for maintenance or an emergency ftom equipment 
wilh a capaci!y too large for lhe CJosed Drains Dmm. 

The Atmospberic Separators can be drained d.irect(y to the storage system wilh XV53360022 a! lhe Cru de 
Oi! Booster Pumps suction manifold. The other production Bep3r1Jiion vessels can be drained to the system 
via the Produced Wll!er Degass!lt. The Closed Dmins ODIID d.ischarges to tbe system und!lt levei control if 
its pump"s 1\l.il. Liquids from lhe HP and LP Fiare Drum Pumps, Matrix Separator Oil I'ump, and Closed 
Drains Pumps which nonnaliy go m lhe inlet oflhe production trains can also be direoted to the system for 
a l!mited period if a problem OCCI!r.i in the oi! separation lrains. 

The oi! storage •Y•tem colle<ts Jiquids in a header whlch runs down to the bortom ofthe Port and 
Starboard Drains Storage Tanks, V-533604AIIl. The .ltructural taoks are Jocated in the port-aft and 
starboard-aft oolumns, have a capacity of 450 m' each, and vent to lhe AtmMpheric Venl The tanks are 
purge by a small flow oflútrogen 

througila dip pipe wlúch also g,ves an indication of levei. 

The taoks are provided wilh the Po<t and Starboard Drains S10rage PtlDlps, B-53~, whjç trai! fer \".;411 
lhe liquid back to the oi! separation traiDs upstream of lhe Oil!Produced Wawr EX'éliângers trairu; or ! lhe 
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P-36 Roncado< Project 
Contract: L0277 

Production Caisson. The vertical :ocrew type pumps ,. 
Taok Top Decl<Snmp System 

Closed Droim 

Closod drams from equipment on lhe tank top wbich are too low 10 llow into tbe Closed Orains Drum are 
routed to the Tank Top Oeck Sump, V ·533605, located between structural beams supportmg lhe tank top 
aft deok extenswn. The a!llillspheric sump has a capacity of 16m'. 

Manual drains from lhe oil export pig launchers, o;! expor! pumps and fuel gas filtern are piped to the 
sump. The sump is also used to collect bazardous open draius fr<>m skids for lhe oil <ll!port pig launcbers, 
oil export pumps, drains drurns, and fuel gas trearroent The open draius and lhe closed drains systems are 
segregated by discharging into the vessel via separare dip pipes to provide a liquid seal_ The swnp is 
purge by a small flow ofnítrogen through a dip plpa which also gives an indication of levei. The Tank 
Top Oeck Sump is fitt.d w>th a blow-off cover and a local atmospheric vent with a liame arresror . 

The liquid dmned into the sump is normally cru de oil with lrtUe flash vapour. Liquid from lhe sump is 
pumped by lhe Tank Top Deck Sump Pump, B-533605, to lhe closed drains header. The horiz:ontal screw 
pumphas a capacity of 5 ni'lh wi!h a differential of I bar. 

The system collects dra1ns from lhe equipment in Table 1 below: 



P-36 Ronca dor Projeot 
Contract: L0217 

Tab!el 

Clo.~ed Drain 



P-36 Roncador Projeot 
Contraot L0277 

* Item., discharge into the- dosed drains •ystem under normal opaation 

'-- --

14-6 



P-36 Roncador Project 
Coutracl: UJ277 

14.3 Equipment Summary 

Closed Dreius Drum, V -45002 
Size 2135mrn lD x 3150mm T!r 
OPIDT 10 bargl S5/"20'C 

Closed Draills Pnmp, B-533603AIB 
Capacity 20 m'lh 
Head 16bar 
Manufuctur<>r -Motor Ratillg/Speed 
Manufacturer 

Flowtronex Int. 
Screw 
21.3kWI1750rpm 
Siemens 

Port and Starboard Drains Storage Tank, V-533604AJB 
Size 10670mm bigh •tructoml tank 
OPJOT Atmos.l Amb. 

Port and Starboard Drains Storage Pomp, B-533604AJB 
Capacity 60m'lh 
Head 18.1 bar 
Manufacturer 

'"' Motor Ratlng/Spe<d . 
Manufacturer 

Flowtronex 
Vertical Screw 
53 kW 1!750rpm 
Siemens 

Tank Top Deck Sump, V-533605 
Size ll80mm X 8806mm X 2600mm high structmal tank 
Capacity 16m' 
DPIDT Atmos.l Amb. 

Tank Top Deck Sump Pump, B-533605 ( was P-4S001A) 
Capacity 5 m'lh 
Head 1 bar 
Manufacntrer 

""'' Motor Rating/Speed 
Manufacrurer 

Mono Merlin. 
Screw 
0.?5kW/1750rpm 
Brook-Crompton 
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14.4 ReliefValve Schedule 

14.5 Alarm & Trip Schedule 

Closed Dmins 

Below are lhe normal operating, alarm and lrip sei points ofthe Closed Drains •ysrem. 

Q\W<rl<lpl6~n\] 1 I -"" "" 



P-36 Roncador Pro)ect 
Contract: L0277 

14.6 Reference Documents 

Closed Drains Sy!item UFD IP&ID List 

Suppleme.qtary Documentatiou (no! included as partofüpernting Manual) 

BasiB ofDesign : ET-3010.38-1200-941-AMK-921 

Closed Dmins 

Drains System Design Phil<><ophy : ET .JOI0.3S-5336-941-AMK-906 
lnstnuuent ESD Ca11se andEffeclChart: DE-3010.38-5400-840-AMK-621 to 643 
Eloctrical One Line Diagrams : DE-3010.38-946-AMK..OOI-01 
Operatíons Manual : DE-30!0.38-1320-915-NDll-909 

14.7 OperatingProcedures 

Systems Required For Start-Up 

The following Systruns must be 111 operation and available before Stan-Up ofthe dose<! draios system can 
begin· 

Start-Up Assumptions 

'' 
11 is assumed that the closed dmins sysrem h"" been pU!ged witlt nitrogen and is li 

u 
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P-36 Rontador Project 
Contmct L0277 

14.7.1 Initial Start-Up 

As patt ofthe purging ofthe plant the sysrem is Jeft full of nitrogen with lhe Closed Dra!ns Drum veming 
to the LP fiare header and lhe nitrogen purge gas flow e.tablished to lhe Port and Starboard Dmim 
Storage Tanks and the Tank Top Deck Sump. Unless the vessel have been Jeft with sufficient Jiqilld 
inside, !he low leve! alarms and trips will be acuvated. 

As the low levei trips only prevem the pumps from running, lhe system can be stotted by wai!ing for 
normallevcls to be established during normal operation before resen:ing lhe low leve! ESD trips. 
Alternatívelly, a leve! is established manually at lhe beginning and the pumps prep•red so that the pumps 
will stan amoma!ically when lhe leve! increases in the vessels. The second melhod is used in this 
procedure. 

E.tablish LtquidLevel.o 

Fresh water is med to fill tlle Closed Drains Drum, Drains Storage Tonks and the Tank Top Deck Sump 
just above the l.Sl.L trip levei. 

Corurect a hose to lhe fresh water or potabl~ water supply and discharge lhe water imo lhe drnins 
treatment skid floor drain which drains inl<l the Taok Top Deck Sump. 

Monitor the leve! in lhe Sump and when tlte levei rises above the trip setting reset ESD 1\lr 
LSLL53360032. 

Check tlmlhe Tank Top Deck Sump Pump dischll!"ga valve V-523 is open and then start lhe pump looally 
Wlth HS53360010A !(I stan filling th Closed Drain.s Drum. 

Check tltat the levei in the sump is maintained by LT53360031 on ECOS stopping and starting the pump 
while continuing to discharge warer l(l the slcid floor drain. 

Monitor lhe leve! rising in tlte Closed Dra!ns Drum and when the leve! tises above lhe trip setting reset 
ESD for LSLL45514. 

Check lhat lho Port Drains Storage Tank A liquid inJet valve V -534 is open and V-535 on lhe B tank is 
closed. Opeo XV53360004 in lhe !me l<lthe storage tanks. Maintain the Jevcl in lhe Closed Drains Dnun 
just above tlte low levei trip by opening lhe bypass on XV$3360102 to direct water to the Port Drams 
Struage Tank. 

Monitor lhe levei rising in tlte Port Drains Storage Tank and when lhe levei rises above lhe trip setting 
re.>etESD forLSU.65001B. 

Opon V-535 on lhe Starboard Drains Sl<lrage Tank and dose V-534 on the A tank. Monitor the leve! 
rising in the Starboard Drains Sl<lrnge Tank and when the levei rises above the lrip setting reset ESD for 
LSLL65002B. 

Close the bypass on XV53360!02. Close XVS3360004 in tlte line to the storage tanks. Open V-534 and 
lock open V-534 and 535 on tlle Drains Storage Tanks. 

Stop diooharging water to the drains treatment skid floor drain. fOORIGII~L 
' ' 

.'O':~ ' "-!,-~.~',\··,c/. 7x.(l 
0.\C;~'Jl rJ/,h,., X.J .;•.li c ;lt 
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Prepare Clo•edDralns Pmnps for Start--Up 

With theliquid levei above lhe minimwn in lhe Clo.sed Dnrins Dnun, fill !he Closed Drains Pumps as 
follows. 

Check 1hat the pumps suclion and discharge valves V-473,474,476,477 and 479 are opeo. 

Cheok !hanlte valves V -493, and 494 in lhe Jine to lhe production traius are open (P&ID ~02). 

Fon:e lhe purnps suction XV53360101 open by putting insm.unent a ir ontotlte acruator. Vent an.y trapped 
gas in the suction llne wirh th.e drain valves V-475 and 478. Close XV53360 101 by reínstating its normal 
air sopply. 

Ch<>ek that a production separalion traio i3 ava1lable to reoeivo Hquids from lhe Closed Drains Pumps and 
lhe isolation valves SDV12230111, 12230211 and V -089AJB are open. Select one oflhe Closed Draim 
Pumps for 'Duty' witlt HS53360105. The pwnps are now ready to slart under lwcl controJ. 

Pr<:pare Dralns Stouge Pumps for Start-Up 

With lhe liqmd levei above lhe minimwn in tbe Drains Storage Tanks, fill lhe Drains Stotage Pumps as 
follows. 

Open lhe pumps suction XV65002 and 65004 with PB65002 and 65004. Vent any trapped gas in the 
suctíon llne wi!h the drain valves. Close XV6S002 and 65004 with PB65002 and 65004. 

The pumps are rea<l)' to start under manual control when required. 

Ge.<~eral 

The closed drains system " now ready to receive liquids from lhe pracess or for maintenance. 

When oil production smm, the following equipment w!ll start to discharge oily water to tlte Closed 
DminsDnun; 

Separator:s and Dehydmtors hydrocyclones oi! stream 
Produced Water Degass..- sepmred oil 
Safecy Gas KO Dnun liquids 
Gas Boosrer S\lction KO Drum liquid 

Uquids from lhe Tank Top Deok Sump will be !Iansferred to lhe closed drains wlten lhe levei rise.o duo lo 
dreinage of tlte oi! expon pig lollDchers and frllm open drains on !h e tank top. 

Checkthat when the levei in tbe Clcsed Drains Drum rises to lhe high levo!, tlte ducy Closed Dtalns Pump 
slarts automaücally onJevel control and discbarges to a produotion tfllin. 

Check that lhe pwnp stops on low leve!, 
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14.7.2 Normal Start-Up 

" 
" 

A noiillal srart-up for the closed dra!ru< systerns can be from a full proeess plant shutdown (ESD2) or 
partial shutdown due to a local trip of the pumps in the system. 

Pump trips can be cause<! by a power failure or low levei in the suction vessel. In eirher case, the cause of 
the tcip '' corrected and the ESD reset to re-establlsh automatic operation ofthe pumps o.nd aBsociatOO 
XVs. 

Start-Up from ESD2 Shutdown Status 

lfthe shutdown has been initiated by an ESD2 trip, tlte Closed Dmins Pumps, Tank Top Deck Sump 
Pwnp, and lhe Drains Storage Pwnps wiU be tripped and lhe following valv .. in tfte drains system will be 
dosed: 

• XV-53360!01 
• XV-53360102 
o XV-65001,2,3,4 

Oosed Drains Drum liquid outlet to pump 
Clo.sed Drains Drum outlet ro Drains Storage Tanks 
Drains Smrage Pumps isolation 

The cau.e of!he shutdown lta• to be reC!ified and tbe ESD reset to allow the system. to start. 

Check that at least one pmduclion tram is ready to receiv~ liquuls ftom lhe drains syst"'ll wíth 
SDV12230111/l2230211 at the inlet !<) ilie OiiJProduced Warer ll>;changer opon. 

Check that lhe oomrols for lhe Closed Dmns Pumps are switched to ECOS control with lhe 'B' pumps 
selected "" the stand-by. 

Reset HS53360101, HS53360 102, ..,d lhe MCC for the pumps 

Check tbat lhe HP ond LP Fiare Pumps, Drains Storage Tank Pumps, and Matrix Separator Oil Pump ""' 
operational or isolated from the comrnon liquid recyde line to lhe production trnins. 

The Clo.sed Drai!IS_Drum Pump• will start when requiced by the levd control on the dnun. 

The Tank Top Deck Swnp Pump is reimtated by r~etting lhe ESD trip to lhe MCC for the pump. The 
pump will start wheo required by the levei control 0o the tank. 

É Wrif,;~ · · .. , ;~:t!ili,H.lilJ{:)Jftil: 

~--:J·,n·-~/.·· '.'F 
' ·" '<.," ,.· 

""'" .. "'-'·' 
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14.7.3 NormalOperation 

pumps. 

The closed drnins systam requires little supervision under 110nnal operating conditions, 
The fo!lowing cl!ecks are required on a regular basis at a frequency whlch will be dictated by opernting 
experience. 

The fo!lowing checks should be perfonned at regular intervals: 
• Perforn1anoe of pumps 
• Liquid levei in lhe drum is maintained witbin the normal muge 
• The pressure in lhe drum and tanks 

The Drnins Stornge Pumps are providod with suclion slraioers whkh require inspection and cleaning 
periodically. 

Check that a =•ll flow ofnitrogen is mointained to lhe Deck Sump and the Drains Srorage Tanks for 
levei measurem<mt. 

The Closed Dmins Drum licjuid outletline is provided w\ih oorrosion and ffilcrobiological morutoriog 
device.s whlch are mspocted periodica!ly. 

ContJ:"ol SetPoiots 

Refur to •eetion 14.5 for lhe no>nnal operating, alru:m and trip set points of!he Lil\ Gas system. 

14.7.4 Abnormal Conditions 

The syslern is provided wirh pre-alarms for pre.ssnre and level to give early indica~on of operating faults. 
If!he faults escalate, the ESD trips wi\1 be iniriated to protect lhe equipment. 

LowLevei 

LSLL-45514 on the Closed Drains O rum wiU stop thepumps, B"S33603AIB, and close XV53360101 and 
53360 102 on the drurn liquid outlet UpOil detectiOJt of !ow levei in lhe drurn. 

LSLL-53360032 on lhe Tank Top Deck Sump W!Ü stop the pwup, B-533605, upon detection oflow l6V0l 
in lhe sump. 

LSLL-6500lB and6500lB on the Drains Storage Tanks will stop !herespectivepump, B"533604A or B, 
upon detection oflow levei in lhe tonk. 

14-13 
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LSHB-45511 on the Closed Drains Drum will íni!iare an ESD Levei 2, and stop the purnp, ll-533603AIB, 
and dose XV53360l01 and 53360102 on the drum !iquid outlet upon detection ofhigh levei in the drum. 

LAH53360102 on the Closed Drains Drum will open XV53360!02 ifthe pump.>, B-533603AIB have not 
staned on high levei. 

Hlgh Pressure 

PSHfl53360031 on lhe d!Scharge of the Tallk Top Deck Sump Pump will stop lhe purnp, B-533605, upon 
detection ofhigh pressure. 

General 

A high levei in lhe Tank Top Decl<: Sump can be camed bya failure ofthelevel controls or pump. This 
require.> lnflow to lhe surnp to he stopped by clo•ing lhe manual drain volves on equiprnent feeding Ih~ 
surnp. 

!f lhe oi! in a p:roduc~011 tram has to be drained dueto a leak or for marntooance, the oi! is transferred to 
the Draws Storage Tanks. Oil from lhe Atmo.spheric Separarors is drained by opening XV53360022 at 
lhe Crude Oi! Booster Pwnp.> suction monifold. lhe other vessels are dramed to the Drains Storage 
Tanks via tbeir ..,,ocíated hydrocyclones and lhe Produced Water Dega.oer by opening XV53360020 and 
clo.sing XV53360021 in lhe line to the Production caisson. 

Ifhoth production trains are shutdown with XV12230illl12230211 closed, liquids collected in lhe 
CJo.sedDrains Drum c011 be pumped to one ofthDrams Storage Tanks by oponing XVH360004. 

14.7.5 Normal Shutdown 

The clo.sed drains system is not nonnally sltutdown with the process as drainage can continue to occur 
frQm utilities. The system is only shutdown iftbe wbole platfom1 ís ohutdown and allliquids prevented 
from draining into the sysrem. This rnay be required for majçr mainrenanc.: ofthe plant. 

The purnps in the system will stop automatically on low leve! in tlte drain.s drum and tanks. The Closed 
Drains Pwnps can be prevented from nmniog wi!h the stop hand switcbe.> HS53360!03B and 533601l3B 
onECOS. 

The Tank T op Deck Surnp Pump c011 be prevented from runníng with lhe local stophliiXi •witcl! 
HS53360010B. 

The Drains Storag'e Pumps can be prevented from running with the>r local slt>p push buttons. 

Ifbo!h productwn trains are slmtdown and XV12230lll/122302ll c!osed, Jiquids collected in the Closed 
Drains Drum can bo purnped to one of tlte Drains Stonge Tanks by opening XV53360004. 
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14.7.6 EmergencyShutdown 

The closed iliairu; sySIMI ;, not nonnaliy shutdown with lhe process. 

A high l~ve.( in lhe Closed Drains Dmrn will initiate anESD levd 2 shutdown. 

ESD funmions are automatic and covered above under Almonnal Conditi011s. An ESD level2 will stop all 
the drains pumps and close lhe associated XVs. 

For lU1 emergency detected by lhe operator, the pumps clUt be stopped wllh tlreir hand switcltes on ECOS 
or local to the pumps. If neoo.ssary lhe system is shurdown by using dte ESD2 pUsh·bunon. 

When bodt production trains are shutdown and XVI2230U 1112230211 are closed, open XV53360004 to 
duectliqnids pumped from lhe CIO$ed Drains Dmrn to one ofthe Dmins Storage Tanks. 

14.7.7 Restart from Emergency Shutdown 

The status after an emetgency shu!down will depend on the trip initiated. 

The canse ofthe.trip ;, rectified and the ESD rMet. 

The system is restarted as de.cribed above under Norrn•l Start-Up. 

14.7.8 Preparation for Maintenance 

The equipment which can be serviced while lhe system is in operation are dte Closed Drains Pumps and 
the Drains Storage Pumps which are provided with a standby/spare. 
The purnp re'l!iring mainlenance is swtlclted 11) standby dul)'where applicable and electriCillly isolated at 
lhe MCC. The suction and discbarge isolation valves are locked-closed and the draio valve opeued. The 
pump discharge b depressuriaed with lhe vcnt on lhe pre.;sure gauge. The sncti011 and discbarge piping 
spools can be remove for acce.;s to dte pump. 

XV53360I02 on lhe Closed Pfllins Drum can be manually bypassod, isolated and removed fO< servicing. 

14.7j8 Manual Operation 

Contfol FaUure 

The levei m lhe Clo•ed Drains Prum and Deck Surnp can be mainmined·manually by swi lhe pump 
control to loCill and starting and stopping lhe pumps with lhe local push buttoru; and monitorlng lhe IeVeC 
ou dte local-gauges. 

Ifthe Closed Drains Pumps and the XV53360102 hav6 fuílod to conttol lhe levei in the Clos'e Drains 
Dmrn, the levei can be maintained with the bypass valve on XV53360102 aud monitoring the levei g~. 

C:l...n'<>:l6\mUl l.doo 14-15 
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Drains Storage Pump• Operatlon 

The Drains Siorage :Pumps, B-5336Q4AIB, are started manually when required. The 01! .. pumped to lhe 
production traills for reprocessing. The procedure bilow is for op.,..ting B-533604A which is typical for 
either pump. 
Check tbat" produotion lrain is lioed up to rC<'eive liquids !tom lhe drains recycle maoifold 
Close V-534 and 535 in both tanks inlet line 
Open XV53360004 in the line to lhe drains recyçle manifuld 
Open lhe pump suotion and discharge valves XV65002 and 65001 with l'B65002 and 65001 
Check lhe valve statw; on ECOS wirh ZLOC65002 and 65001 
Start B-533604A with lhe local start push bulton 
Check rh<> operation of the pump with lhe discharge pre.'!SU(ô gauge Pl53360017 
Monitor the leve! in the tank and wben lhe levei reaches clo.so to lhe low leve! trip, st:op the pump wirh 
the looal stop pu•b button 
C!Iose!be pumpsUction ând discharge valves XV65002 arld 65001 with PB65002 and 155001 
Close Xl/53360004 in lhe line to thedrains =ycle mattifold 
Opon V-534 in lhe tank inlet line 

If lhe Jiquid in lhe Dtains Srorag~ Tonks, COJl.'lists oh Jorge volume of produced water, lhe liquld is 
pumped direotly to lhe Production Cai""" for di"JlOSal to sea. for this ope;ation, V-533 is opened 
instelld ofXVSl360004. The pump•d liquid is sampled frequently to preveni lhe tmnsfer of oil te lhe 
caisson. 

. ., '···;.,,'-') 

,.i. 

14-16 



• CUMENTOVb 
" '-

' ' 
I • 

: ··< .. ;~-s 
)iiiANUAL DE OPERAÇÃO DO SISTEMA DE 

' DRENAGEM FECHADA MANUAL DE 
OPERAÇÃO DO SISTEMA DE DRENAGEM 

FECHADA 

• 
. ' 

' 



AMEC PROCESS ANO ENERGY NOBLE DENTON 

P-36 ·DESENVOLVIMENTO DO CAMPO DE RONCADOR 
CONTRATO No l0277 

No:> DO DOCUMENTO: ET-3010.38.1200.941.AMK-924.15 

TITULO DO DOCUMENTO: 

MANUAL DE OPERAÇÃO 

SISTEMA DE DRENO FECHADO 

TRADUÇÃO DO ORIGINAL 

D:fprodução/manuais de opemç!io/<kono feohado.doc 



SISTEMA DE ESTOCAGEMDE ÓLEO ( V-533604 AIB) 

O vaso de dreno fechado (V-45002} descarrega para o sistema através de controle de nfvel, se •• bombas 
falharem_ O Hquido das bomb>S do, vasos de fiare de olta e baixa pressão, bombas dos separadores de óleo e bombas 
do dreno fechado que n()l'lllll!tnentll vão para a entrada dos trens de produção, podem também ser direcionado• pam o 
,;,tllma por wn período limitado de tempo, se o problema ocorrer nos trens de separação do 61eo. 

O sistema de esrocasem de óleo coleta líqUldos no header direcionando para os V -533604 AIB. Est<s estão 
localizados nas colunas de popa bombordolboreste e rem capacidade de 450m3, cada, venlllndo pam o sisrema de 
vent atmooférico. São providos com tubos purgados com pequena vazão de nitrogecio fome<:endo indicação de nível 

Os !lmques são equipodos com bombas B-533604 AfB, que transferem o liquido de volta para os trens de 
produção, a monmme dos trooadores de calor óleo/água produzida ou para o catsson de produção. A capacidade 
dess.s bombas de porafuso é de 60 m3/h, com diferencial de preso;:o de 19 barg. 

SISTEMA DE SUMP. 

Os drenos fechados do• e'luipamentos ao nível do Tonk Top, que possuem mn fluxo muito bsixo para o 
~aso de dror!o fechado s!io d05viados pua o sump, V"533605. A oapacidade do mesmo ó de 16 m3 e pressão 
atmosfé:rlca. 

Os drenos manuais dos lançador.s do pig na exportação de óleo, bombas de exportação de óleo e filtros de 
gás combwt!vel, são enviados para o Sump. O Sump também 6 usado para coletas de drenas abertos perigosos dos 
skids dos lançadores pig-de exportação, bombas de exportação de óleo e trammento de gãs combnstivel. O sistemas 
de dr~no• aberros e fechados rem suas linhas mergulhadas na fase liquida do V-533605 com in!uito de propiciar wu 
selo líquido. A indka<;ão de llivel é feita com a injeção de pequeno ftux.o de nitrogênio. Este vaso é equipado com 
uma tampa fusível e um 1'tnt atmosférico local com abafador de chamas. 

O liquido drenado para esre vaso é nomllllmente 6loo com o1gum vapor • é drenado via bomba P-45001 A 
para o header de drenes tochodos. A-bomba de parafuso horizontal tem capacidade de 5 m3/h com diferencial de 
preosão de l barg_ -

Relação de equipamenros que alimentam os si•temas de dreno fechado, estocagem de oleo e sump. 

D~prodnçãolrnanuais de operaçiioidreno fechado.doc 



Checar se as villvulas de sucção e descarga Y·473, 474, 476, 477 estão abertas. 

Checar se as válvulas da linha dos bens de produção V-493 e 494 estilo abe<tas, 

Forçar abertura da XV-53360101 de SIIOÇào da bomba, colocando or de inmumemo no amador. Ventar 
algum gás bapeado na linha de sucção, drenando pelas válvulas V-475 e 478. Fedlllt a XV-53360101, 
restabelecendo a noJI[latidade no suprimento de ar comprimido. 

Checar se os trens de produção est'ão aptos a receber Jiqu1do das bomblls de dreno fecl!ado e se as vJlvulas 
SDV-12230111 I 0211 e V-OS9 AIB ~stejam abertas. Selocione uma das bombas de dreno fechado pelo HS-
53360 lOS As bombas ostlío agor. prontas para rodar sob conttole de nlvel. 

PREPARO DAS BOMBAS DE ESTOCAGEMDE DRENO PARA PARTIDA 

Com o nlvel de llqnido acima do mínimo nos tanques de estocagem de dreno, preceder com as bombas, 
conforme a seguir' 

Abrir as XV-65002 e 65004 com os comandos PB-65002 e 6501J4. Ventar algUm gis trapeado nas lirilias de 
sucç}o atraW. de• võlvulas de dreno a monumte d" bomb ... Fechar as XV-65002 e 6501)4 

As bombas estão agora pronlas pora porur sob controle manual. quarnlo neeessáno, 

O sis~ma de dreno fecb•do está agor. pronto para receber líquido do processo. 

Ao se p•rtir o •i•tema de produção de 61«>, os seguin~s equipamentos podori.o partir para d~searregar águo 
oleosa para o vaso de dreno fechado. 

Hidrociclones dos separadores e desidratadores 

Desgaseificador de ãgua produzida 

V a• o de condensado de gó• produzido 

Vaso de condensado de sucção do compressor boo•ter 

O líquido do Sllltlp será transferido par. o vaso de dreno fechado assim que o rúvel subir, alimentado pelos 
drenos do lançador de Pig's de eXportação de óleo e da dreJ!a8em aberta. 

Checar se quando o rúvel subir dentro do vaso de dreno fechado, se a bombo selecionada partirá 
amomaUcantente sob controle de nível, descaaegando pata o trem de produção. Verificar tambóm se a mesma irá 
parar quando o nlvel baiKor. 

Os t:anque.o do e~tocagem de dreno não estarão em uso normalm.ente, sendo operado aperuls quando ocorrer 
algum problema com as bombas do vaso de dreno fechado, trens de produção ou quando houver ne<essidade de 
drerutgem de óleo dos separadores. Os mesmos são tJSados para estocar grandes volumes do óleo em emergõncia ou 
pua manutenção dos equipamentos. O óleo retoma para os trens de produçilo quando normalizar o sistemll, pela 
partida manual das bombas do tanque de ""'tocagem de drenos, conforme descrito na soção "operação Manual", 
abaiXo. 

B) PARTIDA NORMAL 
• ' . ' ' .. •'Qi-,111(.1\"'1· J: (;;;;."· ,•: _;0 '"'"' lJut..iJ.•'íli;l'i 1 ui~" J~"l!.. 

A partido normal do sistelttll de dreno fechado '" dli •pós 1liil.1 parada poT ESD/ parada parcial _com bip 
local do sistema. . . 
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A cansa do lrip deve ser wmgida e resetado o ESD. 

O sistema é reiniciado oonfurme d"criçào na seção "Partida normal"'. 

H) PREPARAÇÃO PARA MANUTENÇÃO 

Os equipamentos que poderão ter manutenção enqll8ntO o sistema esllvor em operayão, são; As bombas do 
vaso de dreno fechado e as bombas dos tanques de estocagem de dreno, que possnem stand by. 

A bomba que sofu,rá manutenção deveni ser retirada de operação, eletdcamenre isolada no CC.\1. As 
válwl.s de sucção f descarga deverão estor travadas na po.sição fechada e os seus drenos aberros. 

A descarga. da bomba é despressurizada pelo vent do indicador de pressão (Pl). Os spools de sucção e 
descarga dm>em ser removidos para possibilitar acesso a bomba. 

A XV-53360102 do vaso de dreno fechado poderá tarnbêm poderá ser removida para reparo, usando-se o 
bypass da me.sma para continuidade operacionaL 

I) OPERAÇÃO NORMAL 

FALHA DE CONTROLE 

O nível do vaso de dreno fechado e do Surnp podem ser mantidos manualmente, trocando o cOllnole da 
bomba para o status local, partir e parar as bombas pelo• HS locais e monitorado O$ nívois pelo indicador local. 

Se as bombas de dreno fechado e a XV-53360102 av=entorem falbwrde controle de nível no vaso do dreno 
fechado, o nível poderáser mantido pelo by pass da XV ·53360102 e monitorado pelo indicodor local. A 
operação das bombas dos tanques de estoeagem é maD\lal. A exce<;ão do nível alto do vaso de dreno fechado que 
descarrega o liquido via XV-53360102, toda a operação é manuol. A liquido proveniente dos trens de produção 
podem ser direcionado• para um dos Ianques de estooagem de dreno, abrindo-1le a :XV-53360004. 

OPERAÇÃO DASllOMBASDOS TANQUES DE ESTOCAGEM DE DRENO. 

As bombas ll-533604 A!B são partidos manualmente, quando necessáno. O óleo é bombeado para os trens 
de produção para reprocessamento. O procedimento abaixo de operação da B-533604 A é tlpico para as duas 
bombas. 

Checar se o trem de produção está alinhado para receber líquido do manifold de recielo de drroos. 

Feohar a V -534 e 535 na entrada de ambos os tanques. 

Abrir a XV-53360004 da línha de r~ciclo dos drenos. 

Abrir as válvulaS de IIUCÇàO I descarga, XV-65002 e 65001 através do PB_:65002 e 65001. 

Checar o status das válvula• ruo Ba~ley pelo ZL0-65002 e 65001. 

Partir O B-533604 A pelo comando local. 

Checar a operaç~o da bomba pelo manômetro de dasoorga Pl-53360017. 

Monitorar o nivel do tanque e quando o nível atingir o LSLL, pare a bomba pelo comando local. 

Feohor as válvulas de suct;ão I desoarga, XV-65002 e 65001 através do• PB-65002 e 65001. 

Fechar a XV-53360004 da linha de reciclo de dreno<. 

Abrir a V-534 de en~ada do tanque "'A". 
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11 
Se o lfquido nos tanques de estocagern consistir de grandes volumes ~ água produzida, bombear 

diretamente para o oaisson de produção para descorte llQ mar. Para esta operação a V-533 é aberta, com a XV-
53360004 fechoda. O lfquido bombeado deve ser onalisado constantement~ para prevenir a transfertncia fora de 
especifocaçiio P'"' o caisson. 
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Series SLP, SEP, SNP, SHP, SNZP 

5.11 Elect•ic connootlons 
Connocllon oi tho power supply cables of til o ooupled 
drive motor muS1 be offeoted by an electrical experl 
according to lhe swltclmg dlagram oi lhe motor manu­
lacturer. For those purposes. lhe ourre~t VOE regula­
tlons and the regulatlons OI lho tocai enorgy suppiy 

~ association are to be observed. ~.1.3 
Oanger by olactrlcal enei);Y must be excluded 

6. Slartlng/Stopping 

6.1 Praparation for startlng 

6.1.1 

Once ilhas been flllod, lha pumpis seif.p(<mmg. vantlng 
is unnece..,ary as a miXture oi l1qu1d and gas oan ba 
handtod wlthout any trouble. 

6.1.2 Swltchlng In lhe addltlonal luilltr .. for shaft soais 
~ (11 provlded) -

11 the pumpo are charged with flushlnglssaling llquld. 
lhe Mopvalvas. prlo<to lnitralstarl·upolthe pump. must 
be opened and sei to the pressureslisted below. 

SuPPiy of lh8 stulllng box wttll lrushlng or eeallng 
liquld (Oeslgns !'02, P12. POO. P13, P04 and P141. 
Note: For malntalnlng tMir tunct1on. stufflng boxes 
wlth llushlng or lantern lfngs requlre a tlushlnglseal· 
lng IJquid. 

The requtred tlushlng andlor soaling liquld pn> .. ure 
In caso ot purnps wlth stufllng bo" rs for stutflng box 
designo 

P02/P12 = 0.1 up to O.õ bar 
(over internai suotlon oasing pressure) 

POOIP13 ~0.5 bar 
{over Internai suc\ion cas1ng p,-,ssure) 

P04/P14 =O up lo 0.6 bar 

~.1.4 Swllchin~ In lhe ad<l~lonal laclllty lor hsatfng or 
coollng lhe stulllng bru~ hou•Jng, dlscharge caslng 
endlor lhe sucllon casin~ (double ah&ll caolng) 

6.1.5 

lf the pumps are equlpped With this addltlonal raclllly. 
any and ali stopplng devices for hsattng or coolmg 
•Ystoms must ba opened. Tho beloW·msntloned pre>­
sure and temperatura limlts must be obeeiVod. 

supp ly ot th& cooled or haoted s!Uf!ln g b "" ho uoin g, 
dlscharge caaing anó/or suotJon caslng (doublo 
sholl caslng) wllh approprlate liquld modlum 
only llquld media may Oe used as heatlng or coollng . 
ltquld in conslderatlon of lhe corroslon realstanco oi 
ali contacted parts. 
The maxtmum heatlng or coolmg llquid pr<>ssure lo' 
j.E bar In case oi aenss 8ZP end 10 ])ar In case otlhe 
other serles 
The maxlmum heating temperatura muat not <»<coed 
tBO"C. and lho coollng tomperature not be fallen 
below --40°0. 
Note: Fmthe deolgn !omparature. please relerlotho 
order data shoet. ' 

(For fruohlng and seallng l1quid, piea•e reler to Se c· 8.1.5 
tion 61.3 below)_ 

Sup~ly c1 lile single-aotlng, non·bala,,cad mechan-
~ leal seal wllh throttled soallng l1quld outlet (Oesl~n• 

G4--.G.7) 
Note: Fo< malntalning thelr funotlon, these mochan· 
1oal seara requira a llushing llquld wh1ch dlssipates 
lhe gs"erated lrictional heaj anO limita the pene­
tratlon oi t11e liquld lo M pumpM into the ;ealing 
chamOor. 
The .-..quired fiUahlng liquld pressure ls 0.1 up to 0.5 
bar above the Internai suct1on oesing preeeure (for 
llushlng llquld. pleaso reler to Sectlon 6.1.3 below) 

Supply of the douhlo-aoting non-balanced machan· 
ical soai (Designs G.B, G.9) 
Note: for mainlalnlng their function. \heae mschan­
lcel ••••• raquire a seaiJng llqu1<i wh1ch h as to diSSI· 
pato lhe ganerated lrictional heat and to a•1old lhe 
ponelratlon of lhe llquid to be pum~od In to the seal­
lng gap . 
. ATTHITION 1 P~ior to ••?h slarr-up. lhe circulatlon 
I or thosealmg llqu1d must be ensurod_ 
The Maimg llquld pressura musi O e approx 1 .5 to 2 
Oar abo<e tho pressure m lhe suol1on casing. Tha 
IIOI'l rato must be regulaled solha! lhe outlet tem-

6.2 Startlng 

6.2.1 Slarl-up . 

;M;;;•;"-•;•;·~o;";, ;•;;',:';" ;; '';";';', ;"';"' , ', 



PASSAGEM DE SERVIÇO 

' 

" 

Trem de Pro(!. A • 

• 
Trem de PrO(!. B • 

' ' 



TC'sAIB/C 

~'­
TC-A= 

' . " 

SI sl1 Í 
gás oambus!lv<l. 

OPERADORES: LEÔNCIO, LUCIANO, CHARLES, GLEYSON E ERNESTO. 
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PASSAGEM DE SERVIÇO 

• li i 

' . G!ltol • 

J 
• 

• 

Trem dePrnd. A 

Trem de Prnó. ll 



• 
d~vido PDAH estar atuando, 

TC'o AJB/C 

'· ' i t 'I 

" 

" 

li ,. 

Prodnção ; ' 
• 

• " "" 
I t I. 

OPERADORES: ODILTON, J.CARLúS,CORREA,lTAMAR,RENATO. 
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PASSAGEM DE SERVIÇO 

Separador de Toste • " • 

• 
Trem do Pr<>d. A • 

Tr<m de Prod. B 
•.... " 
""' ~ 

• 



~ 

I 

Col.,on Flotador • 

• 

• 
TC's AJB/C o 

Geral 

• 

• 

• 
• 

• 
• 

• 

' " ' 

' ' 
li i! r 

'· ' ' " i li 

' " 

I (R0-12) lndic•ndo fiuxo m.,,., fora de operação. Cheoor calibraçiio. [ncluldo na lista de 

" 
" ,, 

" 
e na coluna da chave 

OPERADORES: Mo<ie!, AdUson, Evanildn, Laerson e Serjão. 

É,~~:~~ .,J 1...-W:i!EN í V OR!GJNAL 
I , , 

'i.•l"(J 

' 
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TC's.-VB/C 

·; 

" ' 

qoo o 

OPERADORES: LEÔNCIO, ODILTO'\', LUCIANO, CHARLES, GLEYSON E ER!\'ESTO. 

i" I•:,._: - -' 



GLICOL 

R0-09 

PASSAGEM DE SERVIÇO 

Cobrar do SEGEN a reposição do isol•me•to térmico da BV da "generadora (P-Z-123301-02) e do fi11llge 
i"'ralado na b,_,e da tone de slrlppi•g (T-Z-123301). Serviço concluído. 
Solicitar ao SEGEN (at. Luis Fernando) a melhoria proposrn para acionamento da Ylil,..,la do reciclo das 
bombss de errculaç~o de TEO (a iMia que surgiu é oon"ntir uma alavanca com prolongamento, do formo 
que, o operedortenho oondi~ões de (ljustor o pres•~ de descorge (rociclo), da platafonna(stid onde eotilo 
looalilRdos "' medidores do cottente de gti«>l para os10rres de absorç!o). Serji!o )lTovidonoiomlo. Continua 
pendente. 
Em prooe"o de inS!alação uma nova bomba (alugada). Para ""'i última, o problema para operadonaliru <a 
ligação elêtrica,já que"' cabos de alimentaçilo foram utilizadru, em paralelo, para ltpçlo da bomba do P-
26 (corrente nominal doo motores elétri= d,_, bombas orlgin•i•· 34 A e do ME da bomba que veio da P-26, 
êde49,8AI!). 
Vaso de jlasJ.- Cobrar reposição do conversor UP da LV-0009, retirada P'" a L V-0071 (Sof<ty KOD). JC 
providenciando. SiluafiiO inalrerada. 
Malha de oontrole de glicol do v8.!o de expansão (L T-0011) oom di,.,.pândo na lndiO!tf!O. SP ''''""""''I 
SS%, o que oorre.ponde a+ ou- 50% no campo. Solicitar veriiicafÕO. Continua pendonte. 
Solicitar Josó Luis in•talação do amortte<dor na •ucçi!o da bomba no>a. Co~rar. 
Em ope.-ação a bomba de cireula,ao de glicol b 2lh0Smin. Parada às 22h30mln dOVJdo boi"" pressào no 
vaso dejl~sil ... ll!;lUardando libernçõo da plonta de gás cOmbustlvel. Operando novamente o partir das 
02hl5rnin ... fora de operação às 03hSOmin, dovido parada da POC (prmud""çào do vaso de flash <em N2 

' 



• 

• 

• 
SeporadordeTeft • 

• 

• 
Trem de Prod. A • 

• 
• 

Trem de Prnd. B 

,. 

Góseombu<JIV<l 

C~lsson Flo!ador 

TC's Afll/C 

Produção 

G.sodulo PNA-1 

' ' ' 

'' " 
P-122JOIB 
P-112J02B alinhado. Aprestn!il pequeno vazamento de óleo. Vorifioar "dpienre de coleta P'"' não 
lransbor<lar. Definu com o Golvão"" devertmos •olio1lar rca]>!'rt<>, conforme orientação do Amaral 

' 
' . 

• 
' 

<m • 

insnumentos 



Geral 

Dre"o Foobodo 
o 

' ' 

' 
' ' 

t OPERADORES ; W ALDIR/ADEMILSONIADENILSONIFERREIRA 

,, 
o trabalho. Em 



PASSAGEM DE SERVIÇO 

' Ir I i 

1- I. 

,, 



Trom de Prod. A 

Tnm de Prod. B 

Oleodutos 

Gis oombusUvel 

11 

TC's AIBIC 

GasodutoPNA·I 

Gerat 

Dreno Feoh•do 

" "' ' ' 

t OPERADORES: Madel, E~anl!do, Serji!o, Adilson eL(erson.,0 
' 

' ' 

' " 

Pl' do 

l' 



GLICOL 

PASSAGEM DE SERVIÇO 

Bomba oriunOa da P-26 (substituiu a homba "B") operando. Ob""~' nhel de óleo do cirnrr e da ca~x• de 
transmi,~o-~.!lá baixando. Cuidado!! Tubulação ainda não foi isolrwla-aiJa tempmrturall Su)md 
acenou com cncarreg>do da oon(]'at<tdo, porém o mesmo não nos procurou. 
Em processo rie inmloção uma novo bombo (alu~ado). Para es<á Ultilllll, o problema para operacionoh>llr é 
a ligaçlo eitttiOll,já que os cabos de alimenta~ilo fornm utili4ildo~ em paralelo, para hgaç:ão da bomba de 
P·26 (oorrcnte "'"'"""1 dos motores elétrico< dos OombM originois: 34 A e do ME da bomba que veio da 
P-26, é de49,S A!'.). 
Vaso dej/a<h- Re1irado conversor IIP da L V..Q9 para innalaçio na L V do Sajel)• KOD. suprod ciente. 
\'~IVIJla asulha, insl>lada oo by pass da L V-12JJ0204 ("ld• do cond.,.,óo da T-OlB) apt=nl> 
'""'monto. Amaral ficou de '""r no dia 01102101. 
Fochodos filtros de ~IJ<ol. E"'ontra-se sem elemenlos fihranres . 
. ~b"'«ido l;l bombon1L! pata sump de g!ieol. Favor cwninuar" possivel 
foram encomrodos 65 bombonas de glicol no Ór<a, ou "l' insuflci.-nte pa<a repor inven!ãr10 Suprod 
i. i 6000 lilr<JS. 



R0-19 

Trem á e Prod. A 

Trem de Prod. B 

Caisson Flolador 

r c•, AIBJC 

• 
• 

• 

l'aZamen<o de óleo. Verificar r«ipien!e de coleta 

" 

v~volas: PSV· 
; . 

t OPERADORES ·. ~l•ciel, ETanlldo, Laerson, Serjiio e ... .... 
..... · 
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FOLHA DE PASSAGEM DE SERVIÇO 

GUCOL 

Trem do Prod. A • 

Trem de Prod. B 

• 

' 
" 

normalmente . 

' 

' 



CoMo11 Flotodor 

TC's AJB/C 

TC-A­
T2-B-

devidO alta toroporatura. TAHH-02~6 do• enrolamentos do 

,, ' 

rocirculando o pamr das 16h00min (WHRU). 

t OPER4DORES: WALlliRIPAULO JRIADEMILSON/ADE!'\ILSO!'IIFERRR!RA 



FOLHA DE PASSAGEM DE SERVIÇO 

Trem do Pr<>d.A • 
• 

• 
Trem de Prod, B • 

• 



• 
0136 dos enrolamentos da bombo boo"er 1;1, 

I OPERADORES' DONIZETE, ESEQO:AS, LAUDEMlRO, VALFREDO,JADIEL, ARAÚJO. 

I .. •• 
i"_ 

',L 
·, 
• 
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FOLHA DE PASSAGEM DE SERVIÇO 

i,Olbs 

TremdeProd.A • 

TYom Oe Pro à. B 

09·00 oom injeção de li 00 mYh por um intervalo de I ~ora, 
<enào Sido iqie.,do 1 LOOO m3 alé r 8-.30 J, 

com Injeção de GLC notmali,.ào após notmali<açlo do )>DI'<' oolooar 

n<»molmento. 

' 



O cOSO fui 
; 

'' 

I OPERADORES ·. ESEQUlAS, DONIZETE, LAUDEMIRO, JADIEL, V ALFREDO, ARAÚJO. 
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FOLHA DE PASSAGEM DE SERVIÇO 

SG.-6 

' LT de condensado do to<rr- B. em ob.servoç.lo. 

Sutnp de Ghool· Checar oaJibra;;lo do LT- !:U3000J. Corumu• agoardando in<trutnO!l!ação. 
A SDY !2)30203 <ai da da totTeB não osr<l aceir>ndo «>mando pora focftar, •olenóided e.press"'ozo "'"a 

' 

' ' 



,, 

RQ.I6 
quondo eslá aOerra oo oampo. 

% al'"llado alim óa Co!rada e Saída normaL 

T"m d• Prod.B 

, 

• 

• , 

, 

, 

" " 

OPER -\.DORES : Serjil.o,llfaclol,Laerson,Jo•"·old o,Adflson. 
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R0-16 

• 

Trsm de Prod. A 

Tretn de Prod. B 

" 

na boilley, quando es!t iwta no oampo . 

P- 122302- B O)><raodo nonnolmenle . Apresenta vazamento de óko. Verificar rocí;>íen10 de cole" para 
n!o fransboRlar. 
TV 0209- TV doaquecodor nio está modulando "'"mo, oporando atravts de b)· p;<>s. Aguar<iondo 

" 

' ' 

' seri en<regue junto com documento que esrá •endo 

,. __ 
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FOLHA DE PASSAGEM DE SERVIÇO 

" 

R0-16 
• " "mpo. 



Trem da Prod. A 

Trem de Pcod. B 

• 
• 
• 

lllll % •linhtdo além d• Entrada e Salda normal. 

" nio Irllnsbordar. 
TV 1)2(19-TV do aquecedor não esiá modulando eslamos oponrdo """';,de by..pass. AguarOi!Jldo 
insrrum 
Fechada \"ál<·ula 

I li 

11 Aj;:u!!Idando insrrumontisra. 

' 

OPERADORES: MACIEL, JOSE\' ALDO, ADILSON, SERJÃO ELAERSON. 

---·--·~-·-· ~~:::~f;~~GNPL 
rr'~--~~·.,·, .,··r 



FOLHA DE PASSAGEM DE SERVIÇO 

Trem de Ptod. A 

o 

o 
o 

o 

" ' 

1 fil!orde4,08 

' 



Oleodutos 

TC'sC 

Comprmor 
BOO<ter 

• 
• 

Press>o do oleod"'"' 3Q barg. 

NP~ ' 

,. i i 

OPER..UJORES: 00:'\IZETE, EZEQUIAS, LAUDE!11IR0, J.UJIEL, V ALFREDO 

----



GUCOL 

R0-19 

~em de f'rod. B 

FOLHA DE PASSAGEM DE SERVIÇO 

' 

• 

• 
• 
• 
• 

• 

' ,. 

,, 

S!l·B 

em oporn~o . Jembrondo quoa re.sis< 2 esrá «Jm _,.,1-pol•l de qoo•r. ,..,;" I com 1.1 OO•f o 3 «Jm 

li it 

' ' 

' 



Oleodulos 

• 
• 

Col,.on fiO! odor • 

!91 1.7 horas NP ~ 91 
TC's AJEifC Te-C- Com \'&zamenro de ar no compressor 3' STG. Solicl<ar PJGNONE repBro-

• TC-ll; Parado. Horfmclro: J 

' 
' 

DAI)OS I'DG 

., 

OPERADORES: LEÔNCIO, LUClA.,O, SERJÀO, CE:AR.LES, ODlLTON E ER_\'ESTO. 
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FOLHA DE PASSAGEM DE SERVIÇO 

: 1, " pessool For ship. Serviço 
GLJCOL "' 

li. a p,..siio do 

Oloodutoo 



Í Coisson Flotador 

TC'sAIBJC 

Unldode al<iriull<o 

' ' 

e de.sprossuriza<Jo. 

' 

i i i r 

BMHIPÓTESE ' do sLrippiiJg, 

it i I 

" 
" 

' ' UH e 3.393# (23~ 

OPERADORES; MACIEL, SERJÃO, LAERSON, ADILSON, JOSEVALDO E EVANILDO 
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oould be oauõ«< o>ternally (o.g., b)' bloc~ valyes on gas out· 

\cl) <>r inLWU.lly (•·B·• b)' plui!SO'imisL e<.tlliOlO<S~ 

AA..3..2 Lev.l sat.tr DevlcM {LSH md LSL) 

1bo LSH WIOOf $bould be l<>cal«< a solliolent ~ 
ahoVO ~ hio:hoot t;IJ>O"''ins liquid !c,. c! lO ~nt n~ 
shutdowns blll wilh lldcqL)a!O veasol wlUtPO OlhoYe ll"e UiH 
.. nsor w prcvcnt 0\'erllow t.el'ort: shuulown can bo elf«l<d • 
1be tsL .. IIS<lr shou!d bo ~a olli!ident disWl"" below 
!hc MW<!t o,.,.Uog liquid [oveJ to p<C'Ioal nuioallco ohu~ 
dow"" b•U wi!h adtq1111~ liq_llid volume bclwcen tho LSI.SOII· 
SOT l!ld liqu\d OU~el" lO pm'ml go5 bloM>y bcf<n llhutdown 
Clll be offi>cled. In llre-M10 beJ!ed compor.e<~l>, ibt L.SL 
obould bo lo<:a!edabove lho fin: 111\leS. 'Jhc LSHand lSL son­
..,... obould prof<lnlbly bo ii!SII!!kd ln cxlml&l oolu:rJw. lhat 
call be lsol~ fnlm lhe ,._\, 'Ibl• wHI pornlit tcoling lho 
dcví= without lnlllnuptiog lhe proçess. ll<lwmor, lf 50Ud 
~Ít'l orfoam cause fOillingor falso iodioalli!Il of devi<:es in 
e>l<:ll>il colurnns, lhe lovel OC(ISOI!. may bo illslollod d~Uy in 
lho ~cssol. In lhis CBSC, • pUnlp may be~um:d lO 1111111ipullll0 
'ICS .. lliquld !cv=l furle>ilag. 

,6.4.3.3 FlOW Sa!ety Pnlce (FSV) 

Chot:l: valwa (FSVsl .OOUW.bol"""'<d in oulletpiping. 

_, 

Thc 'fSH SI>II.O<'Do olhe1 tl\al! {ll$ibio or okln conlaCL 
cypes, shallld bo inolalledin \b<Imowci\lo for e!ISC of remov­
ing and tCS~Ili!- 11w ll\enn<lwell alloold be loca!od wbcre iL 
wlil be .,......;wc ond eontlnuously imlllcr>od in lhe hC8ted 
nuid. 

Atmoapherlc Vuaels 

.AJI.1 Oescriptlon 

Atm<)spl;orio ~o&~~<lo ato uS<d for processing and !Onlp<l· 

rary oi.OI'ogo of líquid b)'droco.rbons. Some apPlicarions 
rcq~ hoa! inpu! 10 lhe .~. 'Ihis di&eus&io~ co•oro 
only \llc effecrs of hr:atlnpu! lo lhe piocoss sco:tlon cf on 
armoopbork: vcssel. Healing cquipmcnl io co.-..m:lln A.6 
ondA. lO. Recommeodcd .. r,ey dc,.[ct>S for l)'plcal orm .. 
'!'heriC '"'"']$ used in a prodi!CLÍOR pro< .. & ")'Stonl ote 
shown In FlgureA-5.Ve>SOI• such a< lboso used for dicoel 
J\lcl and cllemiclll stor113c lhatoro anclllotY ro tbo produc­
lion pmc.,, oysrem "'" nor covcred by thl• rccommcrulcd 
proctico. Howevor. some of lllc recommcnd.Uons c()JI· 
Ulined In Appcndil< C.l, "Enlergcncy Support SySlC!IIS," 
might be applicable w1r011 ino!lllliJ18 such oquipmcn~ 

L "iliB~ "'"')"''lbollolf!dO«not~ 10-I<!Hdl<dlloo"''l"""i'Y· 
2. u .. ~ • .....r ~o-. n~-ldll<ilt!UIIoó. 
l ~ -llno .....,....,llln ~~-.m ooüoldo>ioo. 
~-A'""""'--b<'-llodmr .... or<~-o--..rkfd<vL«. 

flgllra A·5---Fiecommand&d Salety Da\4oe&--Atmcsp!.erk: VeSB~:~\8 

' ' 

. '------·---"'-"'t_-1- \, .<;·;.::J·,)·,;(;;\i;:;g.if,c. 

.;,J.J: .. ·---·~~' ':l .. ,_.' 
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A.5.2 Sulety Anatytlt 

A. 6.2.1 S..lety Amllytla Tabla 

no Sofet~ Analysls Tablc (SAT) for atm<>~ph~rlc vos­
seis is pre«nted In Tllblc A-5.1. Tho undesirable e'/Onlo 
lhot can affwt an aunospherlo ve:;sol are OYe!pU>.SLifO, 
undcrpr<ssure, overflow, Jeak, and "'""' tompOraturo lf 
the • .,,.] U hea!ed. 

A.S.2.2 Sulaly Analyel• Cht<1klkll 

lbe Sak!y Analysi8 Chetldlst (SAC) for aiinO>plmi< ves­
..,l:;&;~lnTabh>A-5.2. 

A.li.2.2.1 Pressure ~ Devlen (Vent and pSV) 

An atrnosphe:ric veosol sho\].)d be prolocled from ovO!jlrcs­
'""' and lll\<lerptesS= by on adequOloly-slt.ed vent sy"om. 
API S~ru~dard 2000 rnay be used .., a guido for siilng vont 
systems. A fiamc am\Stor •hould be !nc:lu<ltd in lhe ven< sy,.: 

A.5.2,2.2 Levai Safety Devl1111i (LSHand LSL) 

Pmte<lion funn liquld overfiow fiom IIII a!IIIOSpheric vos­
se! ohouW bel provid«l ~Y an LSH sen!lllf to dtul off inHow 
lll\loss üH operations .,.,c'onúnODWly attcndcdorow:rfiow is 
di oened to o!her process compoi!CIIto , 

Ao LSL """ll<ll" sllould be prov;d.d to shut off lhe hca\ 
oo=if the v .... ! ll1ls., iO'llliOI>Oil ~eati11: clemenl oull,lecl 
to= "'mperawre. Un!cssliquid lovel is ""t OUiomalically 

Tabl& A-5.1--Salety Analysls Tallle (SA'T)-Atmosphelic Vessels 

labia A-6.2-Safaty An!!ly~ls Chec'rlllsl (SAC)-Aimospherlc Vessel• 

._ v.nq .. r.,..,N~•l 
I. V..:.ltll3llod. 

b. l'r<S!WO->a<wOO RoJ<IDo>k<(PSV). 
1. rsvo..w•~ 
2. """'llw ~-<>pd>lo ollw<llio&m.,IOWolt" ,.;,,.,_ 
J, Cofnoor<ot I< li"='"' ,_1, 1'01 ,.bje<!IO "'ll<poe, !hoL Df<""" io """"''l><ri< _,.,.;., 01l~ I< "l~ppe~ 
wiihan~ll <i:b:ll'<lll, 
O. l'm<llwoo,........,.._~bi<WI.., onólorman>ioldroi"') onOi•..,-wppol with.., -ly 

~"""'""· 
o. HIJhUY<IS.O...(l.'IHJ, 

l,l.!H-

1. Rllopulj"""'"""'""''"'""''ilo<l. 
J. Ov=-flow h L!i>Ort<ol "' co,..;..,O by o<ller l'l"""' """1" ... "-

d. t.ow L<.v<l s.-(Ul) . 
I. LS'Ll>->!ol~ 

1. /l<kq- "'""'"' .. "'""""h-
3. Uqold 1Ml lo "" .,_lioollyma!o""""' U. 111o ..,..!. 0<><1 ,....! doe< "" hovo .,. """""'-d h<lilil; oi•-

"""' '"l!)eol ''""''" ~ 
4. O>"""""'' h 11""....:! In • """"",...,,,.. .. ,. .s..lg...d to eollt<l Uld d""" ~ llqo)<b w o 
,.r, loo<doo. 

o. }!lghT""pa>lW<OS.""'(fS~ 

fligh ......... '''""" "" OJlrll<ablo 01\]y LO >W<~ f<o•in! •IJ<d """"'­
I.TSUiaNUoL 
2. (D<kio<II•Sooood-.o.) 
:1. Jletl..,... io inctpollloof<>"'ÓIIl""!'' ~,.,..,...._ 

Nole;~- b I plpo O< ~l<lrf 00 I,..,.] dlot -(O WllD'obm- ~ """lllllo ""'"' ....... I"""""' "'d/0< 
_,, -f<lo>la. · 

JQ: d', 
~->l,, 

I 
W)JrigOI b"j 111< Ml"'"" Pokal"'"' ~dhllo 
'1011 J'" 07 16\1:12 1999 
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m.>intal~d Jn lhe vesscl an L'lL se.,s.,- should bo !"O'Iidod 1<> 
[>Wl<C! agllin•tloaks by sh\1111"!1 o! inftow. A coniiÍI!lmlll 
qstem 10 coUoct ltakalt;• io preknobk w o \OW levei .. noor 
whon nonTII!IIn~ow of ]lquids W<lllhl preo~ lhe ... ..,.., 
óelt<\lon oh lcak. 

A.S.Z.2.3 Temperatura 88111)1 Oa't\Cisl [TSH) 

lf an almo&pMric v .... \ is bealed, a TSH..,..,.. iliou\d bo 
pcnvided to olult off lho Sl>lliile of lleor whell p.ro=o ftuld 
tcm~bewlnes~ ... 

A.S.3 S&hlly DeW:e Ucllllcft 

Th< roco~ \O<:õlllon fur sakly Moi= ls givw In 
AS,3.l-A.S.3.3. 

A.S.3.1 PraeiJilre s.dlllrf n.Yicet (Venl and PSVJ 
'Tho vont and PSV should be loc•Led on Ih~ 1q1 (blgbosi 

prootioal ~lev&Uon In lhe Vllp<>f occlion) oi ounoophcrlc 
VO$&e\S. 

A.5.3.2 LMII Sataly DIYI- iLSH alld LSl) 

Tbo LSH se1110r sl:wWd be localc:d oi a suflicicnt dJ.wutoc 
•bove \116 hlgbost op::rallng \íqold I<WO.I w ~ .. nt nuisalloa 
shutdo,.,, but wllh l<loq""te ,....,\ wlllmlo I1Mlvo !ho LSH 
<le/lW w coalaill 1\quld i!ÚIQW llwit!i shllf in. 'l1» LSL 
•hculd be !ocat=d al • oulllciellt ~ below the l~>Wat 
opeta!ing liquid lovcl 10 avoLd nu!W~~:e oh\l!dOWM, Ia fke. 
wbe hea Led oomplll<'niS, lho lSL sbould bo \O<altd Úl<lve lhe 
fi,.. tubos. The LSll ond LSL ll<ll$ll<O oho\1.\d preforably he 
IQ<alf<l in 0>1tatnal cO]UitiiiS for cMc (l{ IOSlinB W\d~Qut Intel· 
rupllnB lllo pro<:e>;. Howe=, i.D.\Ctllall.y mollllled ~ 010 
olso oe<;optable as dl""'"'ocd \n A.4.3,2. 

A.U.3 . r.rnpra1.n &di!IY De\OkH (TSH) 

Tho T.>H WIS<lrS, ~ lhan fusible or okin OOnlaOI ~p<ô. 
>bm!ld bo insWied in lhonnowcU• for ~ of <emoval omd 
~~ng. 'lbe lllormow~u •hculd bo lo<aled for -=!biUty 
ondsbould boconUnliO\IOiy !mi:IIOIMd in !bo ~ 1\oid. 

A.6 Flred and Exhauat Healed _ ... 
A.8.1 Delta"lpUon 

fi1ed llll<l OlC.hau<( llelllo:l compo!ICOta ""' ~ ror p,.,.,..... 
lng ond Matlng by~ns. mcluded. ""' bolh dirett ond 
lndM tlr<ld fllmospberia and D<MSute - 011Cl wbc-l)'J!O 
hoam- equipped wílll elllll:t auwmat~çaJiy wntrullcd nlllkllil 
or bced drafl blm>on. Al10 included ""'.Wuol hea!ed 
~OI!lpOOIIIIIB tbat USO Wi8USt gue& flor~~ olher equlpmolll 
'""".., lwblnt$ illld oogiiiCliiS o beu~tndtllo< IIIBY oc 
fllaJI nol be supp1~a.y fited. This =cloll di&cw.>.s lhe 

' ' 

1 · urnl<r Ih• ~pl""l'fÍato orunponoo~ 
R<commtnded .af~tY ~~ for a typical 1lred v=l 
equlpPO<i wilh a """""-~ drafl bum<r or • ton><:d dnf\ blun« 
""'slw1m in f\gom A·6.1 and A·6.2. ICSpe<:li'IO!y. Rwom· 
IIIIIIIdecl .. fe!y devioes for a cypioal. e.haun boal<d ~ 
nollt .,., sbown in P',gwe A..ji,J, 

A.6.2.1 Safety AnalyslsTable 
' n.. S,tkey Analyo!s Tab\~ (liAl") ;. PJ<OOntod for ihed 

oompoDCiliS wilh nawul dnlft. burncrs in Tohlc A-6.1, fur 
lb<wo wllh forccd draft \KimotS in Tablc U:2, Md for 
edwnsl heatod compO!lellls In Thble Mí.3. The ~blo 
C\IOnls lha! ean affecl a flred CllmpOoent or supPle.montacy 
fuW e.úlauo;t heoted compoOIIIlC aro - lmlJ'O!l'IUIO, 
dl..,çJignillon = el<<:llSSfucl in lhe firing cllamb<ln. and 
ovorp...S....._ 1lK> u~ cvcniS lhiLI con offect an 
c:<lwjst ~ compo<l<mt ""'=• tcmpetoltlre Wld ovu--= 
A.U • .2 Sllf11Y Alllllysl1 Chot:kiL•t 

'IMS•fety ADalysls cr..dJiot (SAC) for fireó. anel t.>:hau>t 
boa~«! ~niS ill pnos<:llled In 'ru>I~A-6.2. 

A-6.2.2.1 T1~Unl Salety OevJçQ {J'SH) 

a. ~ mcdiLWl or pro<:m lluid tcmp!!n!IIW In a llr=d oom­
pooOil!' sh<l~ld bo monitDred by a TSH se[l50rto •boi off lhe 
1\icl "'PP\)' and lhoo illllow of oombUSh'b\o lluiós. lf • comp<>­
nent ís cxhaustlleatod, lho ••b:lw;t shollld bo- dlvcl:led or !bo 
10"""' of o><luurst •lwt dmw>. A TSll .. ...,. is not """"IW1 
on • iileaOI ~P~ by o PSllsot!iOr to deLOI:th;~h 
~ oallO«< b)l bigb le:np<nltl!c 111111 by an LSL OCIISOr to 
dotoot a 1ow 1=1 condilkm lha! <Ould caqsc blg]l ~­
LUI'O. A T.>H to .. nse modlum or prooe» fluld tempom= i• 
~encr.úly not neocssal)' for 1111 indl,eot wotor ltallllloaU> in 
aln'<IOpherie OU'Iice •IIICO Lho III!IXimum ~wo i• Um-< 
Ji<dby Lhe boillng pointof lhe_. b&ll>. 
b. Thl: flow of combUSl.iblc modiu!n lna cloo<d beoiiiWl&fcr 
.,-,Iom, """"" tbo ~am ;, cillru O>l.od Woush ULbes \oootcd 
lnthollrirls or~ htao<icl!;amber, shol!ld DOI bc ohut off 
UJI\illhe ~ has _,led. An ESD o~s101<1111!d 11ro loop 
sbould intn>:di,..ly oh~t-olf mod!om ll<lVI ir an unCilntmlled. 
fi,. 11011 ""'"'"~ in lhe ~ or tbo modium ls osc:ap\ng ctom a 
o/aoed .,- •!.Ofll , 

e. ~ in lhe bumcr ••Da.u<l otaok lho\!\d be rn<mi· 
tortd by a tslJ. !ICIISOr to 1hul off Ih• ~ •uwJy and llvl 
inlklw of combul!llblo flolds. 'i'OJnpotS~W<O in lhe cxhaust 
ho!.led oomponcot stack lbould bc m>lliw.W by • TSH sen--
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A-6.2.2,2 FIDW Safety Oevlcn (FSLand FSV) 

When a corobl"lib!e modiwn i• oir<ulatcd lhrough ruboo 
Joc.atm in lho firin~ or o•haust beatl!d chamber, lho mcdium 
ftow rale should be Jll()niwm:l by ., FSL sonsor tu shu( off 

lhe fuel supply LO a fi.ed cvmponent or to dimt lhe """'"'"' 
ftow frnm an .. hauor beaiCd componottl.ln lhi• type of oom­
pcmonl, high tempm"""' in lho medlum cruld OCCW" boforo 
bcing detecled by • TSH (mcdiwn) .. noor loca<ed outsidelt.e 
"""ter. An FSL oen<ot is not reqolrcd in othor lypes ofbeo,... 
becaUSO> lhe TSH (medium) sensor lo localed In lhe modium 
S«lion ond shoukl immodiately dotecr the high l<ttlpcl3iiU'e 

C<Jndiúon. Achec~vaiVfl (FSV) ohould be l<><:atod in tubo ou!­
let piping to p«<V!!ll badúlow lnru lho fued or heatod cham-. 
ber in lho e\'<nt of tubo rupi\lm. 

A.6,2.2.3 Pr.aaure Safaly Oevlcau (PSH, PSL, and 

""~ 
The """"""' in lhe filohuppl y llnc should bo monirorcd by 

' PSH so!ISOr 10 ohur off lhe fuel 1upply to lhe burm:r. On a 
bn:ed dratl bwncr. a PSL S<lllOO< sbould bo lnstallcd "" U.. 

!\lei supply; also, lhe air intake P"""""' or a fu~ dtafi 
blltller sllould be mooi!Ored by a PSL sensor to shut gff <1\o 
fuel ond air supply. An air ~eloolty dcvice may bo used 1<1 
monitor air supply in 1!011 of a PSL senoor. Th<PSL swoorls 
nor requlred on a nalllrlll draft bumer beoou.e of lhe ]ow •ir 
inlako Prusu~ Flow lubes loeo!ed in lhe firing or cm.u.t 
hea\edctwnbcrof alllbe lype hea~er &hould beprottotod bya 
PSV frnm overpro.ssure cau.oed by e.ponslon oi IM medium 
or pro:;.,. ftuid. 

A.6.2.2.4 lgnltlon Sa11!ty DIIVI<>98 

a. Tb:: air inlllk of a natuml draft burner should be 
equipped wilh a flamo arresto! to preven< liame mlgra!ion 
b:!cl; ll!rough lhe air inW.... A flame arr .. l<Jr ;, no1 
requi!ed on a forcod drafl bumer beçaU:~e tlle alr velooity 
lhrough lheolr inial:e preve~ ffiUilo tni3'alion, or lhePSL 
sensor in lhe a ir inlllke and fan molor •tan..-lnl"lock shul 
olf tl!e illr iniake. 
b. 1110 •ta~k oo a natural oiraft"bumer should bc equipped 
whh a s~a~:k ..,. .. """ to ~vent •p.vk emi~.Sion. Whon lhe 
fired COfll!>O!I<'Dl is not handBng combustiblos olhu lhoo fuel 
and is locatod in an ioolotedarea, lheaa..tor is nol """""""Y· 
A stook anesror may nor be necesouy 00 a fon:td dtafl bumor 
ueto lhe higber <:Olllb01$tlon cfllciency thal pr<Ye~~ls corbon 
ulld-up. A stack =ror ia ""'!Uired lflhe Jluid being hea\Cd 

i.o f!Ornmoble or lhe burner draft ~"""'""' at lhe o>.h of lhe 
ttans&r =tion ls lower man ti! e lluid ~ure{t>o&d). 

A.tl.3 SaleiY Devlee Locatlon 

1he n:oommended location for safe<y devic .. is given in 
i\.6.3.J-A..6.3.4. 

A.&.3.1 Tamperatuno Salety O..V!CIII (TSH) 

Tempera<= """""· olher tl!an fUoíble or skin «>Rillel 
l)'peli, sbould t>o ioslallcd in a lhermoweU fur • ..., ohcmoval 
and testing. Wh0111ho 6tc tubols immmed, thoTSH sensor 
shollld be Ioca!cd in lhe bea<cd liquld medlum ot proccss 
ftuid. Whon lhe Jiqllid medium or process fluld Howo lhmugh 
1ubes wilhin lhe firing or ~b:!Wlt heatcd choml>of', lhe TSH 
senoor should b<t looaled in lhe disclliU"Ile lino a:; chm as is 
prao;tica!IO lhohen~eralld upslWinl of .U l.!olatillg devices. A 
TSHseosorin lhe •laCkshould be locatcd near lhe bOS< o f lhe 
e.ha1Jsu160lc 

A.B.3.2. Flow Sa!ety Dllvlc::e1 (FSL and fSV) 

In o olosod hcar lfa"'fot 'Y'!em wilh a oombusdbic 
medlum, an F.'lL sonsor should be locaood in lhe mcdium clr­
cula!ins mbe piping. Th& scn.&Or ohould bo !ocaood in tl!e 
medium ou~ell!n .. s dose 10 lhe heatcr"" is praclical and 
should monito< l<ltalllow lhrough lhe be.tler. A clleclt val.e 
{FSV) should be in•!llllod in lhe wbe oullo1 piping. · 

A.6.3.3 PrHaure Safaly Duvleee (l'SH, PSL, and 

"" A PSL sensor >n lhe oir intake of a forced dlaft bumer 
should be Jooated downsuerun of lhe blow..-. The PSH and 
PSL sensor in lhe fuo] supply line shOllld bc loc.ored b<IWeeJt 
lhe last pr=urc regu\;!tor and lhe fuel oontrol valve. A P.SV 
on lhe lub<i. of a hlbe type hOI!ler sitolJ!d be locatcd where il 
connol beisola\00 frnm tl!e hoatcd =tion oflho wbes. 

A.6.3A lgniiiOilBalely Devlc::e11 

Th• fiame and •ll!Oir arreston on fired comJI(Inenlli should 
be localed. to P"'"'nl ftame e~Jon fmm lhe alr intake and 
spark eml.!>ion fmm tl!o """"""! s!;l<k. Tho BSL sonsor 
ohould be localed in lhe firing ohamber. 

A.&A SB!e Operatlng P..-dul96 

In oddi1lon to lhe safety devicu irullcated In SAC Tables 
A-4.2. A-S.2. and A-6.2. lhe pmçed!lm sl>own ln lhe Toble 
A-<i.l an: requirod lo safely operato a fi!ed or exhaust healed 
compo110nL 

' 
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CLAOSiêf<>ATOO" OF LO<>ATIONS FO~ EcoCTPJCM.INSTAUA110NSAT PETI!OI.EU~ FACILIUS CLASSFIED AS C'-'S9 I, Ori. 1 

Table 18-BASIS OF GROUPING OF CLASS I GASES ANO VAPORS 
(U.S. UNITS) 

M..,m•m EwJ"'"" l'm•""' 
psig 

lyú!IOJI 111 Pri miJ)' I!Plhion In 
TosrOwnbcr Cond•l• 

Roro"''"'' y.,, M"'irnom ·-· MoLeTi~ 
E>p<rimeolal Safo Q•l""'" Turo..kor Qol«e<m 

Oop (inche<) 

' Ac<L,lene 

" l!ydro .. , 

' Dle~ii)'IE<ho. 

" Ü"'<lioo 

6 CLASSIFICATION CRITERIA 
6.1 GENERAL 

The de<LSion lO classjfy a location is based on lhe probabil­
icy tbat flammable gases or vapors may be presen~ l'<lssible 
•our=. of .elo= inolude vents, Aanges, control valve.s, 
dtoJns, pump ond compresoor , .. rs, flltings, and floa~lng roof 
seals.li is noted rharlhe occuJrellce of ftammable materiollib­
WLiion from some of lhe aboV<> appararus is so inffeGUOnl and 
at sueh asrnall rale, thal il is not nccessary Lo consider il as a 
source or lo dassify ade~uarely 'IOntiloled noncnclose<i area.s 
con!aining suoh apparatus. Factorl doscrlbed in Sectio111 S 
lhrough !4 should bc used in lhar detennina~on. Hoving 
dc<rded lha! a Jocar.ion should bc clossified, and Jtavlng desig­
naied tho gas or vapor as Oroup A, B, C, ot D, lhe next Slep is 
to designare lhe locarion os eilher Division I or Division 2. 
This louer >tep must consider lhe probabilit~ of whelher a 
fiammoble gao or vapor release is likcly to occur in sufficienL 
~urunilio.s to be 4!niuble dlii'Íng no:nnol operanons, OT only as 
a resulr of an unusua\ oocmrence OT abnonnal condilion. 

6.2 NATIONAL ELECTRICAL CODE CRITERIA 

6.2.1 Classlllcatlon Crlterla 

The following basic definilions ooncerning lhe classifioa­
llons of are., are the S!lme as lhose contained in Article 500 
ofNFPA 70, the 1996 Narion•l Blecrricol Code, ex~pl fota 
few editorial changes for clari1y and deletion of some subjecr 
maner nor relevanr 10 perrolcum operations. 

6.2.1.1 Class I LocaJions 

Class I location• are rhose in which !lommoble gases ot 
Ya[II!IS are, or may t>e. p!'W!nr in tho air in quantities sufficienl 
lo prod110e explosive or isnitible mi<lures. Class llo:>cations 
include10e following: 

a. Class I, Divi•ion I LlloaliOno-Locorions O) in whioh 
ignitiblc e<mcenrre.tions of Hammablo g,;.es or vaponr er;i.st 
uader nl)[lllol opo:rruing condirionl; (2) in which ignilible 

.. , 
~· ., 
~· 

'" '" , . 
'" •• "" "' "' •oo 

" " '" 
oonccntrations of such !l"'"' or vapots may exisl frequem\y 
becous<> of repair or m"'ntonllm:e opemions or be<:a\lse of 
leakage; or (3) In whioh bTcakdown or faulty opera!iDil of 
oquipmi'J11 or proc=•• mighl rcl.,..e ignitihle conwurorions 
of ftammable ll"'"' or vapors, ..,d migbt also cause simulra­
neous follure of ~lectrieal cquipment !hor could bocome a 
source of ignltion. 

This clossificotion usuolly includes locarions whero vola­
tile fiammablo liQuid• or ];<Jllefied flommable gases arolnms­
/erred from one conroiner to anolher; imerior !IICliS wherc 
volorile flammoble so\'IOn!S ore u•ed; IO<ations con!ainmg 
open ronks o/ volorile llammable liquid; inad<quarely WJti­
laled lo:>cotions whore fiammoble gas<:saccumulale or ttolalile 
flammable liquids slllnd or collecr; lhe inre:rionr of refrisora­
rors and frc•=• in which volotile flarnmable mat..-ials are 
s1ored in opl\ll, Jighrly sroppered, or easily roptured, contain­
""'õ ood ali olher IO<:olions wh""' ignilible oon~ntra<ions of 
Hammoble vapors or gas., ore likely 10 occur in thHoUrse of 
nonnal operatíons. 
b. Closs I, Division 2 La<ationo-L<>eotions (!) in which vol­
alilt> fiammable ]lqu!ds or fiammable gases aro handled, 
processed Or usod, bul in which lhe liqu!ds, vapors (Ir g'-1., 
normally will be oonfined within dosed conlalners or closed 
sysrems from which they can =ape only in case of accidon­
!01 n;plure or breakdown of .<uch conlaincr; or systems, w in 
cose of abnonnal opera1ion of oquipmenl; (2) in which 
igniliille eoncen<ralions of gores of vapo"' nonnall~ ote pre­
vented h~ positive venrilation, ond lhat might beoome 
ignltlble lhrough /llilurc or abnonnal operation ofrhe ventila~ 
ing equipmon~ or 0) lho\ are odjllCenllO a C\ass I, DiYLSÍOn I 
locariolL and to which igniliblo ooncentralions of gase.s or 
VOJ>Oil' might occasionolly b• commnnioored unless sucO 
eomrnunication is prevenred by ei!her adequat~ posilive-pm­
sure vtntilation from a oource of cleàn alr (ond effeclivt 
safe8Uords egains! ventilation failure are provided) or sepora­
lÍOll by a vaporlight barrier. 

NLm< In !t<Jn (2) obove.lf\< word "m«lwwi«i' h"' bc<n teii>O'>'<d lboOW<'" 
"poolrive'' ond 'WIIIIIOI\OJ>") fiom Úle Nl!(; doórntion lo ~]OW b;ch n~"a] 
ond modiOillcal ~to proVlllo for ~""'' """" IA!ion. 

~~QPJG\KPL: 
.~, ';l:· •. :,'.ú ' 
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Thi• dassification usually inoludes locations whore vola" 
me 8!111lmablo liquids or Hliiillliable gases o.- vapoB are used, 
but that would l>ecome ignilible only in '""" of a molfunclion 
ot of some unusual operafintl oondition. Tho quan~ty of 
igni!lblo material lhat might escape in caso 'lf accident, lhe 
adequooy of venúlation (nalW'!II Qr onificial), lhe totol area 
invol•ed. and the reoord of lhe indusuy wllh respeçt to explo­
sions or firus are ali factor:l lhat mcrit con&ideration in de!ct· 
mining the classlfication and e>!ent of each locaúon. 

6.2.2 Class I, OlvbJion 1 Canalderations 

6.2.2.1 Divi•ion I locations inclu~ areas that are likely to 
hove ignitible conc:entrations of flammable gases or vapOili 
present under normal condllioru. For ln•tanoe, lhe presence 
.ofHornmable ga>e• in the itntnediato vioinlty of a tan~ ventis 
normal and reqWrns a Divislon I clos&iftcation. Howover, 
"normal" do os not nocus.sar-ily meon d10 oituation thal prevails 
wllen everythtng is working properly.l'w inSTl!llCll, a process 
might be oo sonsltlve to oontrol lhat rellef •alves fi'equently 
open, whioh could be consídonxi nrumal, !f the$e valves 
rdease flammablo liguids or goses 10 lhe atrnoophere, lho 
location adjacent to lhe point of release should be clos•ifiod 
Di•ision I. However, if lhe OJlCilllion of the relief ••l•cs 
O<ciiiS in{tequonlly underusual cortditions, it is not!Q bee<>n· 
sidered normal. Normal e<>nditions in this conte~! abo cover 
frcq uom rou tine ovonL<. For e>ampl~ o~ning ._. craper hllrre] 
for inserting or removinB a scmper is a normal condltion. 

6.2.2.2 Thern may be coses in whicil frequent malntenanco 
and repair lll'C ncoe&>ary. When thesc """""are viowod as nor­
mol, and if significant quanlílle• of llammable UqLlids or 
gases aro rele.,ed os a resull oflhe maintonanco: ortd repalr, 
lhe locotion should be classified Division l. However, if Ih~ 
mainlenance and repairs are requi.ed lnfroquent!y, lhe work is 
to be e<>nsidert:d abnonnal. 

6.2.3 Clan I, Olvlslon 2 Conslderellons 

6.2.3..1 Dil'lslon 2 looations are]ikely 10 have llliiillliable 
gases OJ' vopms present only und.lr abnormal conditions. As 
an e>ample, consider an ado'JI"tely ventilated location con­
<aining aproO<" pump wilh a •hai!•eallhat releosos flamma­
blo &""" or vapou only undcr abnrurnaJ condition<. In this 
coso, lhue is no Divíoion I olaosificat.ion.'lb rele .. e gases or 
vapo,., the seal would ha"" to leak, whioh would be abnor­
ma!. Thus. the area .,rroundinc lhe pump is cl"-'Sified as 
Divlslon 2. 

6.2.3.2 Pe!roleum handlintl equipmont does not fail frn. 
quently, FUnhermore, the NEC requiremeniS for electrieal 
in•tallatíons in DivisiOJt 2 loca!ions allow lhat a soun><~ of 
ign!tlon may oocur in lhe e110n1 of an electrieal oquipmenl 
r.ilure. Thl• a\110 does nQI heppen trequcnlly. For example, 
assumo that lhe olectricol ond pelrolcum hendlins eqnipmen\ 
each fall at lhe mie of onoe every 8,000hours (once per year). 

The prohabillty lhO! both types of oquipmenl wlll fui! during 
lhe samo hour i• ooly ono in 64 million. The.e assumed faíl­
ure raleS are d<llberately hígh and lhe failures n•ually would 
oo;ur during ~.time interval shorter thart one honr. On • real­
isnc baoil;, lhe prohebility of s.imnltaneono failure is very 
wnole; lherefore. lhlo e<>n&ideration oflen juslifios a Divi•ion 
2 (vmus Division I) classification. 

6.2.3.3 The Division 2 cltwification aJso applios to lho 
"lrartsiilon .ono" tbot nonnally exls!$ between • Divil;ion 1 
locatlon and an unclas.ifiod looation. Obviou•ly, flammable 
gagos or vapors cannot be presenl on 011<> side of an lmaginary 
Une ml never be prosent on lhe opposire side. Th•re should 
be a ''lransilion wne" where Hammable gases or vapon may 
bepre!'elll under abnonnal oonditions. n. ... abnonnal col'Kll­
tioos mighl bo, fo:r examplc, nnfu•otable alr ourrem• or 1111 

abnotmally l"'l!• release offtummable material. A vaportight 
banier ean be llSed, however,to preveni lhe gas or vapor from 
sprcading. In anch Cll.'lOS tllere would not be a trans.ition zone 
artd lhe olhenide of lhe batrier W<luld be undassified. Also, 
as dlscussod In Poragrnph 6-U.I.b, adoquate pruitive-pre>· 
sure venlilalion from a source of cloan aír can be u.sed kl 
eliminale lhe transltlon zone lf effective safegu.m, against 
•entilalio\1 faJ\ure""' provided. 

6.2.3.4 When a bui!din8 (o.- similar enclosed area) is oi&<· 
•ificd Divl•ion I ·~o lho ••tent of lh~ buüding" dueto speoific 
oH or gas hllrJdlU,g oquipmenl enclosed by lhe bui!ding, a 
Divl!ion 2 tranoilioo tono must be- inc!uded adjaeeJtt to ali 
non-vaportight walls and vthoropenings (e.g., doms and win­
dows). If no specific tran.rition zon~ is recommended by Sec­
lion• g througll\4 (as appllcablo), theDivision 2 area s~onld 
o.tl<nd as follows: I) in lhe ""'" of a Division l area sur­
rouoding a specific item of equipmenl, lhe SllrtlO dlstance 
li'om lho Di.,.,sion 1-D•vi,ton 2 bou!'ldary"" the Dlvisiort 1 
area oxtends from lhe specific equipment in quesuon, or 2) in 
lllo c..,e of a bmldlng (or similar enclosod area) cla<sified 
Dh-i•ion 1 to lho oXIent of the boilding, 3 mole!S (lO feel) 
from lhe non-vaportlght wall or oponlng. 

6.2.3.5 When a building (or similar enclosed areo) is dos­
silled Divlslon 2' 'lo lhe o:xtent of lhe buildlog" dueto specific 
oil or 8'-' hattdling equipment onclosed by the building, it is 
no\ necossary to e.tend lho Divlo.ion 2 orca b.>yond lhe bui!d­
ing dueto noi>-WJlO!IÍ8hl walls o.- other openings (e.g .. doors 
arul windows) ei<Cept when specilic equipment Jnside lhe 
building 1equires classifioation fordisrances beyond lho open­
ings. Howover, ••nce theso 0p011ings occ .. ionally may pro­
vido communlcoUoo for ftammable gases or vapors, foJ 
enltonced ••MY it genmlly is recommended that non-e.<plo­
sionproof arcing or high temperalU!IO electrical equipn10nt not 
be inslallad Jrnmediarely adjac~~ntto such openings. 

6.2.3,6 Certoln openinss are deoigned speclftca!ly kl vent 
or e<haust potontiolly flammoblo go:sos or vapors from build­
mg• (or sirni_lli1' enelosed oras) e.g .. idge ven!S alli forc<d 

· 'co'·, . .:.ic\ .-,~·-· · ... -,,«:JJlli..l UM:i·•<r<-' 
1: , 'b,'\nW.'-'' f , , 

~ <<\ \'" 
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l'\'!•1:,'-)): o " 

.. 
·• 



~TD.API/PETRO RP SDO-ENGL 1997 .. 0732290 0597971 

ClJ\SSI"cA1JoJ/0F l0CA1JONS FOA r I 

von!llaoion system e•hacms. Suoh openings in blllldings 
should bo oomidered as vents and cl'-'sified aCC<ltdingly_ 
Where such openings aiO from a Class !, Division l localion, 
thiue'lui•e.s a Class !, Division 1 cla;slfication surrounded by 
an adjocent Division 2 !mrwition zont unle" olhenvise specl­
fied in Se<tions 8 rilrough 14, " applioabk The area outside 
such opening.S in buildings rhat are clos.srfied Division 2 
should be considored Division 2 1.5 rnetern (5 feet) past llle 
Openings unle.ss olherwise speoified in Soclion 8 through 14, 
as applicable. 

6.2.3.7 Constder lhe case of a nononclo:sed source lllat 
releases flammable gas or vapor during nrumol opentions. 
The cla;.!lfied .,.., around lhe wurce would appear as a Divi­
sion I concenlric cirele oround llle soureo. This wo..W be strr­
rounded by a oonoontrie Divl.sion 2 cirele. The Di~islon 2 
areais lhe "lranSilion wne." 

6.2.4 llnclanllled Locatlans 

6.2.4.1 E•perience has shown lhatcrnain loca~ons may bc 
unclassified regardless of !he -vontílarion role since lhe oe<rn-­
•enc-e of Ha:mmable gas or vapor liberation from some appara­
tus isso infreiJUonr. Exarnples of <uch looations include llle 
following: 

6.2.4.1. 1 Localiono wbere ftomm•ble sui>stances are con­
tained in: 

1_ All·welded closed piping syslems wilhout valves, fiongcs 
ar similar devioe•. or 
2. Coruinuous metallic tubing wilhout "lveo, fitlings, 
llang<>, or similord•vic""-

6.2.4.1 .2 Ux:ations where ftammable liquids, gases or 
vapors are tran'!"'rr<d or •lored in e<rtain oontainerS or vos­
seis (Refer to NFPA rwommendatlons and DOT regulations 
spccifying containe.-. for ftamm•ble liquids and gas'-')-

6.2.4.2 Adcqllitely ven~lated locatíons surrounding equip­
mont that has cominuous liame sourees (e.g., unprotected 
fired vessels ond flare tip•) need nol t>e classífied solely by 
reason of tlte fuel gos belng considered as a souru of release. 

Nore 1- l< m>)' bo piUikllt to <l"rfil' poniooo oi Ih= l"""ioru. For e>am­
plo. ct«lriaol "''"P"""' ""'Y bo ""P...:i to ftOltllt'l>blo '" duri'l! o P"'ll' 
cyclo oi aftt<d hoaT<"ocfurnocc 

tloL<: 2. Tholod oi d..,_;fi,l;,., """'"Ó UOpr<11«1od finod """'" ond fi.., 
lips dou 001 U.pt1 lho ,.r. pl_,.,l oi fimi Ym<l>..,. ~= ,;,... in lho 
pro•imoy lo otller""""" oftel..., booo ... '"proleru<l ft"'ó ..,,.t, ond 
A.,. u,... orelllemsel"" OOUI«< of lgnlllon. Thc óe<i""" of whe<llor or 1101 lt 
i•<of< 10 •nsr.ll1ho onpro<eetod Aled~., .. tor ~01<tipar "I" I<>Oalion i<'"" 
<Ido thc '"!" o! u.;, ""'"'""" 

6..2.4.3 111e practice of no\ cla.<sifying loca~cns where 
non-ekolriool ignition solll"CeS (e.g., lho open flame of an 
unprotected ~ted vcssel or ftlr<: tlp) exist h., been utilieed in 
pmvious i"""' ofRP 500.11 is recommondod lllat lhe appli­
cation of this prnctioo t>e limlted to uÍlproteoted fired vcssels 

or n., tips 0!1d tltat lhe re.sulling ondassified 
restrietcd lo lheir immediate vicinily. Eleclric.al equipment 
located in lhe"' unclassified Tooations typioally is de-ener­
gi<ed for lhe mojority ofllle time thatlho flame •ource is nol 
pr=nl. 

Not<. AILhOUih !rom o P""li<al Ylow. whon'" open fi""" I> P"*"'· "'P"'k 
from olO<tôcol oqoiprn<ml in lbc imm<óiatc => oflh< liame W<>llld n01llkdy 
h< lk ;,;,.,.ror oomW~ion. ll><l«otionoi«>UJ<e~ ofi..,llion ;, """ ,;. 
..na lotlhe ol.,.IA..,;"" oftO<aôom. Cl.,rifi<"ÍOll i~ Oy ó<finition, """d 
oo lhe likoli~ood o! lho l'l"'erJ<e of A<llrllllaOI< mi:<N,.,.. lt " no11h< lnL<m oi 
,., """m''" 10 I«Oil"IIn<Od lho ~;., or on '"''""ifiod locotioo ;, 
whloh '"' ""!"""" "'"'"" p""""'ei<Wicoi d"ice< Lll>t aro. 001 óirec1ly 
""""ia1<d wllh "" oombuotlon or liollloo ""''"' ofWIJ)O>Iected ~red =· 
~OI ~111< lip.r. 

6.2.4.4 Other locaQons that comain hydrooarbOJt handling 
apparam> may t>e unclassified. See Soction 8 through 14, as 
applioabl~-

l-lote: Th<exot~~ptO< tt.l<d lo Soc<io"'l "'""~ ""'"ló<ronly lhe 'l""ifi< 
eqolp"""' dl><=«l """ do no< .,.. imo ''""I Lil< JIO'Stble lnftuenee of 
adj,_l = """'fi"' doo 10 Olh<T eqoip'"'or. 

6.3 VENTILAT!ON 

6.3.1 General 

6.3.1.1 Tbe de<:i•lon to classify a Tocation" Division I, 
Division 2, or unclassified, depends in pari on lhe degree of 
ventilaúon of llle !ocaQon. 

e.J.1.2 Providing veniÍiation to allow lhe recl...,ification 
of an enc!osed area from classifled to unolassified is not 
allowed in enclosed areas contoining deviccs hondling hydro­
carbons. Bquipment as described by Seotion 6.2.4.1 and 
hydrocarbon-fueled prime roove<S not exceeding 5600 kilo­
Walts (1500 ho<S<~power) por unit (Refcrence NFPA 37) are 
exoluded. 

6.3.1.3 Flxed open louvers, open grating. and llle lil:e, may 
t>e ooosidered tlle same as open floo,.., roofs, or walls.Adjust­
able louvers rhot con be closed should t>e eonsidered lhe same 
,. closod floors. roofs, or walls for vemilation P"lP"'"'' 
Adjustable !oavers lllat are clO<ed only during abnonnal con­
dJtio"' (such., during a fire or fire suppre• .. nl rclc:aso) and 
are closed only nutomotico!ly can be considere<! lhe same as 
Open floon, roofs. or walls for venlilation P"TJlO""'· lt is real­
ize<! that Hoort;, roofs, and walls will contain struciU.-.l mem· 
bers, columJts. and lhe like lha! are n<lt equiva\ent lo o~ 
grating and louveiS; when suoh obs!nlctions <:<>nstitute le" 
tllan 15 percent of lhe total areo, thoy may be disregarded for 
ventilotion dogrec dotennination. 

8.3.1.4 In 8•neml, a natumlly ventiloted location (building, 
room, or spaco) should bo substarllially open and froe from 
obs!nlclion lo llle oalllrlll pos.sage of air lhrou!h il, venicolly 
and horiwntal!y. Such loe.ations ma~ t>e roof<d or partially 
closed on lhe sidos; or boih. 

,ÉCj)P]\fiCr'' u1~i!ML 
1·' J!Jé_,! l~'):;iiJ\0 
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6.3.2 AdeqYateVentllallon 

6.3.2.1 Adequaie ventile!lon is defined as vonllloLion (fla!U· 
ral or anificiol) lha! is sufflclont to pre,.,nt lhe accumu1ation 
of sigoilicanL quanlities of vap<lf-air or gas.oir mixtures in 
ooncentr:~tion abo"" 25 pereent of lheir 1ower fiammable 
{explosivo) Ihnit, LFL (LEL). Rekr to NFPA 30 for add). 
Lionol dotails. 

6.3.2.2 Thuource of air used for ""nti1aLion should not be 
from an area clanlfied as Division L ff praciÍCltl, lho source 
of air should OOfrom an uru:lasslfted are.. 

6.3.2.3 In detemtining adequate ve~ttilation, the gas or 
vapor concentration can 00 considered to 00 homoge.1eous, 
a!Hwugh it is recognized thot there may 00 sm&]l "poc~" ot 
ltij:h.,-wncen trations near sourc .. o F re1ease. 

6.3.2A Methods oi Acttlev1ng Adequate Ventllatlon 

6.3.2A.1 Ganaral 

Soveral methods of aohi~ving adequate 'l<ntilotlon ore 
lisled OOlow. Thelist is nol in!Onded to 00 &11-inclosiva. Any 
mothod utilize<! is required to •atisfy both (a) and (b) below, 
os applkabla. 

a. Por ftOitlmablo Uqulds with heavíer-than-oir l'ap<ln;, womi­
lation mu5l be arranged lo ventila!O ali oruos (ponicular1y 
fioot oreaa} whorellammable VI]XIl' mlghl colle<t: and 
b. Fot lighte,..than-air gases, roof or wall opening& must be 
arranged to vontilote &11 areas (pon.icularly cailing areas) 
where gases might collect 

NOI<' Rofc,.noo ,...,.,,. 7.2.!. 

6.3.2A.:Z Enclosed oruos (rooms, buildings, or spaços) thal 
are provided at least 0.028 cublo meters (l.Ocui>ic foot) of air 
\'olurne flow per minute per "l""'' foot of fioor orca. but at 
least si~ (6) air ohange• per hour, can be runsidered as ade­
quotoly vonLIIated. This ven~lation rale can bo ocoomplished 
by either natuml ormedlilllical mtllll!l. 

6.3.2.4.3 ''Floor area" is the m""imum area of any horl· 
zontal plane immectin~ an enclooed .,.., 

6.3,2A.4 Reclrculotlon otln•ide air is pmnilled I f: 

a. The recirculated air i• rnonitored contlnuously wilh a gas 
de!ocdon .oystem mceting lhe requirement• of SIIC!ion 6 . .5.2a 
lltrougb i, and, 
b. The gas detec!ion system is deslllJ!ed to aulomatic&lly stop 
recirculotion, prO'Iido an alonn {audiblc OT VÍIIIIol, OT both, as 
most appropria"' for the areal, and provido oxMwt (o\ a min­
imum rate asllescrlbed in Sectlon 6.3.2.4.2) to lhe oul.iide if 
vapor-air mixtures in concentration over 20 pen:ent ot the:ir 
lower llommable li mil (LFL) -are deteoted. 

Nor~ SOffioionl diloli<n .U ""'" kadde<l \o lho'J'OOC in...,.,;.,. la....,.., 
th:< rl>o '"""""'""'"" of R""""'i>lo ,..., or """' Js mroJ...r...t below 25 per­
"'"' of "" IDW<r 11>mrrra1>1o limlt ILFL) fot otl OOt o.lmomr>J «<lld~011~ 

6.3.2.4.5 For naturally venlilateO enclosed '"'"'' (e.g .. 
illli!ding,J. air flow due to lhenn•l f<KttS (stack effecl) pro-­
vide.o adequate venúlaúon if lhe inlet and ou~et ventilotion 
openlngs"" properly sized anO localed. When detemtining 
adequa\e venlilation fur onclosed areas wi"8 lhemathemaúcol 
ana.lysis !relow, a safety facto< of two should 00 used, which 
inc= lhe minirnurn calculan:d ou flow .. re requlred 10 12 
air cltange< per hour. The rninirnum ""'" fur in1e1 and out1er 
openings in buHdinss to obtain a CO!l!plolc clt!lflgO of air eaoh 
ll.ve minutos {12 air changes per bour) can be colcula!ed from 
lhe following fGUSLÍons (Equ•~on 1 andEquotion 2) íf lhere is 
no significanl bullding Internai resistance, and lhe inlot and 
Olltiet opoaings""' vertically "'P""'ted .,d on opposite wolls. 
lt is recomrnonded that thlo mO!I!od of calcu1oting adequ"c 
ventilation be lirnited to onc1oled """' (o,g., buildings) of 
appro>.imately 30 cubic meteis ( 1 ,IKM} e~<blc feel) or less. 

6.3.2:.4.6 Provisions need to 00 made for lhe inlroduction 
of airin arnannoriO properly distributo venlllal!on~ that is, air 
should not bo permilted to Jlow directly from tlle air inlet to 
lhe air outlet (short-drCIÚted) wilhout removing air l'"'"i­
ous1y within lhe enolosed '"'"· orfrom theairouUet ba<k into 
the air inlet. 

Noto: lho ']IO<i!o oq..,;.., boi""' wOI rleleomino lho minlmom """ for 
lnlel 011<1 ollllet opeologo "''""'ide • """""""""....,•[ '"'"""" fivo mln· 
..., .., """"'"'"'d<d obov~ !f • dlrr.-r rimo lo<>""""S< rire lnoldo olr- Js 
doou..t.~""""' I "",bo ad]""'<< In onln,.....UDW"""""'r. forownpto 
openlngs h~f .. r.t:Ro would be '"'IW,.d for • "'"'"~' <lwri< of o1r- each 
t<n mlruJ<<>. lo.< r, """""""" Th rhc '""" '""" ~ ""'"""" 

Whon: 

' " ;;;;;""';...-12110./h(T,- T.)IT; 

A - r ... .,... ofinlet (or outlet) oponiJ18(S), in square 
fect (includes a 50 percem e!fec~veness factor) 

V - volumo ofbuilding to be '!elltilated, in cubic fwt 

h - see Equotion 2 

T, - temperature of indoor air, in degrees Rankine 
(degree• Fohrenheit plus 460) 

T, = tempemture of ouldoor aír, in dogrees Rankine 

Equation 1 dorlved from 19&5 ABHRAE Handbook of 
Fundamentais, Chapter 22, usl"! Equations (5) and (10), 
""'uming an air ohltllge every five minutes. Reference tbe 
•bove Handbook, Chap<er 22, for atlditi011&1 info:rmation on 
naturally ventiloted buildings.-

Noto 1: E<t"""'" I owlle> wllerr T, >T. Ir T, < r,, repJooe T, wtll1 T, ond 
rq>l=T,-ill1T, 

Noto2:Thofl00 oreo(A)d""""""" In ~OMion I "''loU!ho!the"froo 11te0 

of ""' lo~t ;, <GiU.lro 1he fr« .,.. oflhe •"let. U rhc ...., ""' nor eq.W. "" 
lhe •rnalkr of""' two .,....111111 m.r 1a f'ip< 1, Oroporr 2;!, of the" 1985 
AliHRAE Hondbook of Fw>d>monr~>. r>p<o<tooed bel"" .. Fi..,. I. The 
""""""' openln11 (A)"' d<I<tll'lin<d lrnrn Sq<Wton I ..., k r<docod b)' 
rho '""" por«<'l'i< "' tiro '1"""""' in pen:<nt" oblalneO f""" Fil"'C I. 

\ 
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Figure i-lncrease in FlowCaused by Excesso! One 
Opening Over Anolher 
{See Seotion 8.3.2.4.6) 

,, H 
1 + [(A1/ A,)'(T.JT.)J 

Whm:-

h "' height from the center of lhe louver opening lo the 
Neutra! Pre«ure L<w:l (NPL). in !'<e!. The NPL ;, 
the point on the vertical sul-fato of a building where 
tho1nterior ond merior pre.,ures are equal. 

H "' \'Orttcal dtstanoo (e<n!OHo-otntcr) b<tween A1ond 
A,. in feot 

A, "' free "''" of lower openLng. in square fee1 
A, "' free orea of upp« Openin@. m squarefeet 

Ml" Eo_u01l00 l oppll" ~h .. T, >T,- lf T, < J', ohe 1~10 J; I T_ <hoold bo 
inwnod_ 

A sarnple caku]alion for dmrmmmg lhe mm1mtlm num­
ber of louveiS requored for odequate \'enlilaüon in a building 
(using Equations I ond 1) ;, gh-en in Appendix A. 

6.3.2.4.7 Buildmgs or othor enclosed or panially onolosed 
area. are considere<! odoquately ven1Íl01ed booau" of their 
consllUction chara~1eri"ics iflhey oomply wi1h both 6.3.2.4.1 
and one of the followm~' 

a. A bullding or arca ha~•iog uoof or ceiling wilh ~·alls com­
prislng 50 peroen1 or less venkal wall area than the 101al wall 
""'' possible ;, considered to be adequately ventilaLOd 
(regvdless oflhe type offlwr), 
b. A buildmg or area is considered to be adequa10ly \'entÍ· 
lated provtdod i1 hos neither a lloor (for example. Lhe floor is 
gra1ing) nor o roof or oeiling. 
c. A buildini! or areais comidered to be adequaLely venli· 
lated provided it is Wilhouta roof orooilint". •nd provided tl\01 
lhere are no walls fOI' a minimum of 251'< ofi" perimeLe:. 

6.3,2,4,8 Enclosed areM can be considored" ,::,:~:~:; 
ventilated i f lhe ventilation Jate provided ;, "~· 
lhe venlllation rtLle required to dilute lhe antic<pated fugitive 
emissions to below 25 percenl LFL, det<rmined by dotailed 
calculauons ., per Appendix a. !f lhe vontila•ion m1e pro­
vided i> less lhen three air cllange• per hom. 11 is re<om· 
mended thal conLinuous monltonng wi1h fixed gos detector; 
be provided to assure lhatless th•n 2S pen:<:nti.FL is main­
toined. This ventilaLion raLe çan be •cçomplisl!ed by eilher 
natural or me<hanical means . 

Reçíroulation ofinside oir is permit<ed i!: 

a_ The reciroulated air is monilored continuously WÍ!h a gao; 
deteotion systetn meetin@ the requiremen!> of Section 6.5.2a 
through h. and, 
b. Tho 8"' de<eclion system is designed t~ automatically stop 
recirculalion, provido an alarm (audiblo or visual, or both, as 
most appropriate for Lhe areal. and provide oxhouSI (a< a min· 
imum rale as de.scribed in Secdon 6.3.2.4.2) to the outside if 
gas· or vapor-air ntixtures in conoentralion o'"r 20 peroent of 
1heir lower flamm•ble limil (LH.) are detected. 

Sot" SullioieoL dtloti'" ~'"'"' Oo oóded ro oi><'"""'" g"'"''' oo ""'"" 
Ih~ Lhe "'"''"'1ion o/ ft"""""te ~" OI 'Opor ÍS "'""~"d below ~> pe~ 
'"' o/ Lh< ''"~' fi~\e limJ t ILFW fo• ali boo ol>nll!l!\~ ''"""íon~ 

6.3.3 lnade~uatelv VentUatad Areas 

6,3.3, 1 lnodequalely ventilattd areas ore defined "" rooms, 
buildings, or spaces that do not have a natural ora mechanical 
venrilalion <ystem providing for adequate \'Ohlilation as 
dofined in s~ion 6.3.2. 

6.3.3.2 !1 is po,;ible 10 ha~e ponions of enelosod oreas 
(e.,g .. buildiil!'•l adequa10ly ventilated whilc othor ponion• 
are inadequotely vemilated. For example, lhe I<>W<r ponion of 
a compre.,or building (shed) without walls (from lhe floor) 
might be adequ.tdy \'entiloted. while tbe uppor ~onion of lhe 
shed (pllrttoularly i f withOUt ridge vents or the lil<e) mighl be 
inadequ,.ely \~ntilattd. 

6.4 AOJACENT AFlEAS 

6.4.1 A nonencl"'ed adequa~ely \-entilated area lhat is 
adjaoen1 to o clas•ified area, and that is not sep01ot<d from lhe 
das.,fied are a by a vaponight bru-Uer, should be dassit\ed to 
tbe exJent designaJed by Sectlons 8 dtrough 14, as applicable. 
Reference Figu<e 2. 

6.4.2 An ooclosed oreathat is adjac<nt to adliSsified orea, 
and that '-' sopmted from ll!e dassified area by o voponigbt 
baniu, is unclassified. con•idering only tlte externai oource. 
Roference Figure 3 

6.4.3 An enclosed orea Lha! is adjaoenllo adas•ified area, 
ond <hal 11 no< separated from the clas!i(iod orea by"a- vapOr· 
tight barrier, should be classified tlle sarne as the lúgheSt c]as. 
sification moluded. Reference Figures 4 and 5. 
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__ ~~~ claMifiod ó"" 
/ rosourconuiOkro 

nonencloood ""' 

~ DMslon 1 ~ Ollo!slon2 

Figure 2-Adequat&ly v'en1ila1ad Nonenclosad Ama 
Adjacenl1o a Classifled Area 

(Se e Sactlon 6.4.1) 

~ OMIO>n1 

Figure 3-l:nclosad Area Ad]acen11o a Class~led Area 
(See Secllon 6.4.2} 

~ 0Molon1 

Atea olo.,ltlod duo 
10 ••"reo outslde 
oncro!IIMI or&o 

Figure 4--Enclc>sed Area Adja0l!n11o a 
Classllied Area 

{See Sactlon 6.4.3) 

~ Oil'iolon ! 

Ar&o Qosslfiod du& 
lo"'""'" oul<ldo 
eno!oooOoreo 

.. ~ OivJOIOn 2 

Figure 5-Enclosed Area Adjaoant to a Cla•s~led Area 
(Saa Seclion 6.4.3) 
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6.4.4 l! may be I"'SSible !O reduco !he classifica!ion o!"" 
011closed :uea adjacem lo a classifted area ifthe enolosed aru 
is pu~ged in accordOll<e wid! NFP/1. 496. 

6.5 USE OF COMBUSTIBLE GAS DETECTION 
EQUIPMENT 

6.5.1 !'JOvided the «md1lions of6.5.2""' mo<, lhe '"'!alia· 
tion of combustible gas de!e<úon equipmen! can be a basis 
for lho foJiowing: 

a. An inaclequatcly venlllated area containing equipmem thal 
could reloase flammable gas or vapor can be d""lgna!ed as 
Division2. 

N.,._ lhe '"" 

b. The interior of a building (ar siroilru- ama) that does no! 
contllln a soun:e offlammable gas or vapor can be C<ln.siderod 
undossified, """" d!ough a d9or or simllor plorcW I"'Pi<>n or 
ali of lh~ OU!side of ille building is looa!ed m a Division 2 
area, providod lhe building is o[ a !ype conslnletlon that is 
esstmtially vaportigh!; !hat is, lhe building will no! allow tbe 
Cl'ltry of significOllt quontities of oo!<Jde atmospheric pressure 
gas or vapor. 8uildings made of fibergJ ... (molded Hberglass 
or fi!>ergloss sprayed ovor wood) or seal we!dod sreel piare 
normlllly are used !O meot illis criteria, but olber <:o.nstruclion 
molhOOs may be oqually utisfoctory. Pcnetration• sbould be 

minimized-normally llm!iod to • perwnnel entry door(s), 
electrical cab!e e11trios, air oondilioning unit(s), and the like. 
The buildings <hould co.ntain no window• lhat """ be opened, 
and lhe personnel entry doof(s) should be providcd with ade­

quale gaskets or wealher stripping. Openings for m 
condiuoning units and windows shou\d be adequately 
caulkM or orherwis~ made vaportight. Alr condilioning 
oquiprnent tn"-'f not inc:OOuce out>ide air in!O lhe building. 
Entrios for cables and other services should be mode m a 
vaponigh! manner. 

6.5.2 The cúteria for 1lSe of combustible gas dotoclion 
equipment to meet the objoctives of 6.5.1 follow: 

a. The gas detectors are of a stauonary type, permonenliy 
mounted; pomtble gas d«ectors wlll no! saúsfy this 
requiremen!; 

b. The gas de!ection equipmont is of a cypc approved or \is!ed 
by a nationally recogniw:l testir.g laboratory (NRTI.). lt is 
recommended that equipmen! meetANSlllSA S12.13, Pan 1, 
Performance Requirement.s, Comb~Hiible Gas Detec!or'$; 

c. Ar! adequate numOer of seruM i• inslllllod to ensure the 
sen!lng of Hammable gas or vapor in lhe building (OT similar 
arca) m ali areas where such gas might accumulate; 

d. Soming a gas '"''"'"''"""'"" e=<•• u~(~ 
sliould ao!ivate a loca.! alarm (audlble or visual, or 
mos! appropriate for lhe location); 

Noto' fi moy bo óosmble to lnido<e "''""hl 0<1\on 01 ilú! 1<.<1 to '"ld 
-!Ung the 40 r=eo< LPL lei'<!, w!U<h <OGUI<es P""" ~~""""""'"" "' 
d<WIO<t In 6.5.Cl.o. 

e. sensing a gas oon~ni!Dllon of 40 percont LFL (maximum) 
ora gss dotector •Yo!em malfltnction should bo!h aotivate an 
alarm (audible or visual, or bolh, as mos! appropriote for lhe 
arca) ar.d in i li ato ouromlllic disoonnection of power ftom aU 
eJ,çtrioal device!i in lhe areatha! ru-~ nO\ suitable for Division 
2. The powor dioconnecting device(s) should be suilablo for 
Cla.ss I, Division l if located inside lhe building (or similru­
orea); if ille disoonnecting devicc(s) is located outsido lhe 
Wilding (or similllf area), it <hould bo sultable for ttte area in 
wlúclt it i• located. Rodundan! or doplicate componcn\3 (ouoh 
as SlmSOTS) may be installed to avcid disoonnecting e.leotricol 
l"'wer when singlo componen! mlllfunclions ..-. indioated. 
When ao!Omalic shutdown could introduce additionol or 
incre,.ed hazru-d, ihi• te<hoique of ru-ea classification reduc­
tion sho~ld no\ 00 u•ed; 

No<"' In til<<= oi >Oruing 40 ,._,, LFL "" go> dotoo:tlon 'l""'" rn;J. 
f""<lioo. "'""<li\'0 oction (O redil« 1lle ga< QlOWOI'ill\on lfloold lo< IJMIL<ited 
l"""<><ioMiy. 

f, The gas deiOC!Ors should bo calibrated·at a frequency in 
aocordanoe with ille monufooturer's recommendotions, but a! 
lcast onoe every W.. mond,., Calibration should 00 per· 
fonnod by ar:tual exposure of lhe "'n.s<ll to a knOWII mi~turo 
(nominal 50 perttnt LFL recommerw:Jed) of diluent and meth· 
anc or otber gos antlclpatcd, in accoTdom:c wuh lho 
manofac!urer's reootnntendations; 

g. User-provided .-ystemo bypossing lhe disconnec!ing or 
olher "correcl.ive actiOll" &vi= (bul not audible ar visual 
ol:um devices) to allow colibralion and maintenOllce are per· 
mllted, provided the bypass systom is utllized only during 
calibralion or maintonance opemtions, ond only whi\e ille 
!II'Cil i• manned by pmonnel who ..-e qualified !O take <=· 
tivc action should lhere be a malfunclion in proce.o•, stor'-!le, 
tranafer, or •imil:u equipmen! lll•t l"'lentially mtght release 
fiiiitlmable gos or vapor imo !he ama, Any sy,tems In lhe 
bypass mode mus! be made continuously obviouo (aud1bly or 
visually) to facilicy prnonneJ; and 
h, d!e building (or simllor areo) contalns no electrically 
healed pans or componen\3 (no\ enc\coed in ""plosionproof 
onc!Oilllrelj) lilat may open>!<> O! a tempera\Ur& equal-to or 
abo-. 80 porunt of lhe ign!tion tempernture (exp..,.sed in 
degreos C) of lhe gas or vapor invol'ed unless the component 
hos been verified by a nationoUy recosnized t"ting labera· 
tory (NRTL) to operate below the ignition remperature of lhe 
gas !!f vapor. 

Noto: Eleetriotllly ""'""' """' .00 "'"'f""OJII' '""!j t<malo " "' obo>< 11>< 
lillillon <em[l<tfll"• foc '''""' ~mc•A" ~IM. 

- ;' 
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6.5.3 Ir i; recommended lhat gas doreorors be ln.o!alled. 
operated, and maintained in accordo~~~:o wilh ANSIIISA RP 
12.13, Part I!, lnstaUotlon Operalion and Maimenance of 
Combusti~lo Gas Dete<tion Ins1ruments. 

7 Extent of a Classified !.otalion 
7.1 GENERAL 

7 .1.1 L<>cations are ciassifiod solely for lho Sele<~on, 
dOJign, and in•tallalion of eiec!rical oquipmenL 

N""'' Alrhougll ole<lt!Oll ._ ol..,;fiOOIIoo -'Ir' llll!' h< ..,firl ro .,.r,. 
In d<l<rmJniog do!lgnotod woldioJ ar=, •moló'll "'""- ""d lho liko.lho)o do 
nor ..,,.,;, ali lho lnf""""lon '~'' is no=âl)' J;, m<l<illf dom""' lór do<­
lgnad.g .,., IO<illloM. h •hooló noo Do lmp~od oh" iL ts ..ro t; "'"' noo· 
olodrioai-oflgnlrlonln ood..,iliod """"""-

7.1.2 The 11\llwne, lem!L"'ra!Ure, Lllld volotiliry oi liquid or 
gas rbal oould bo released, lhe naTUre of lhe ltek source, and 
lho mte ai whioh ir r:ould 00 released, are oi extreme impor­
tanco in detennining lho exhmt of a ola.!slfied loc111ion. Sound 
ensioeerin,g judgmenl is required ro propetly determine lhe 
exr.n t oi dassified looations, 

7.1.3 In most petroleum facilltie.s, lhere "'"'""""" ofigni­
tion in addition to tbore associated wilh elcotrioal equipment 
{for <>lllllple. piping •Y"'""' IUld ""$~no manifolds "l''"''ted 
ar elevated rempera!W'M and unprotcote.d fired vesoels). Thc 
extenr ol ohmified !O<ations is detormlned cnly by lhe l<>ea­
ticn ol potcnllal scun:es of reloase of flammablo llquids, 
gases, lllKl vap<n, ar.d nol by lhe l<>ealion of ~ of lgni­
riort---<lectrical or non-electrical. 

7.2 OUTOOOR LOCATIONS 

7.2.1 In lhe obsem:e ofwalls OI' clher borrim, and ln lhe 
absoJ\U of air currents or similar dhturbing forces, ir m~ot be 
aosumed lhat a sas or vapor will disperse uniformly in all 
direcLions, as govemed by the gas orvapor dOllsiry rurd veloc­
ity {!hal is, hoavier--lhan-air Yaj>OTS principally downword and 
ou1ward; Jighter-rhan-air gases principally upwor<l ond ou(­

w"". 
7.2.2 For heavier-rhan-alr vapor; released ar OI' near ~e 
lovel. Lhe locations where poten~a\ly ignitlble concontrat\ons 
""' most likely to t>e found are bolow grade; lhosa at grade are 
noxl mostlikcly; and as lho heighl abovro gnde irlcteases, lhe 
poten!ial dwoases. In open l<>eaúons away trom rhe immedi­
ate polnt of releas.., Jteely diifllng heavier-than-oir vapor; 
from a soun:e neor grade seldom are Bbuve lhelower Homma­
ble !imits ar elovarions more lhart a fow feer above grade. For 
JighteMhan-air gases Ih~ opposite is rrue: !here isli!lle J>O(en­
tial of an ignitlble mixture bolow grode, and greater polenúal 
abovegrade. 

Noto: a=. "')101>· ond oombi"'" iono or....,. OJtd V<po"' mUSl bo =fuUy 
onoly>:od t< do~mi r>e wh<lllo< ihq .,. ILoa\oiO(. or IIJhl<t-"""..,- unllec oll 
op<n>li•• eoodl<io"'. Mi•<uru oft"' """'>Jn both llah"'"<llan-air .. o 
o ... ,er-<h.n-~' oompo<>On«. 

7 ..2,3 ElevaiOd or be]ow grade soun:es of gas or vapor 
release, or release uf gas or vapor und<r p...,....,, moy su!>­
stantially o! ler lhe ou~ine of lho limits m lhe dassified loca­
tion. Also, Jow veloc!ry movement (o.g., movement oaused by 
a mild bruz.e) may extOlld lhese ~miiS in lhe direction of air 
mll'IOJntnt, However, highet •elocity air movemonl (e.g., a 
srrong.,. breeze) can so accelm.te lhe dispeJ\Ilon of gases or 
Y8(1013 lhal the extent oi tho classified location would be 
IJWIÚY reduced. 'I1w nat""" of lhe releaso (lhot.ls, whelher ir 
lo a hlgh pressure spray-I)'J>e mist ora low volooiry stream or 
drlp) also has uignificam im~ on lhoextelll of lhe classi· 
lled l<>eation. Tbus, dimensiono! Umlts re<ommended for 
Dlvlsion l or Divioion 2 locations o:e bosed on exporicnoe, as 
woll as lheoreticol diffiu<km oi gases or vapor; of lhe types 
prevalont ln potroleum opemtlons, Thore are severa! tech­
niqo .. available k> aid in rho onalysis oi gas and vapordl•por­
sion, includi118 specific plonr experienoe and oomputer 
slmu1111ion program•, Tb .. e ~eeMiques moy be u&ed with 
good engineen"ngjudgment w modify standon:l orea dassifi· 
cation bounllaries fur speolftc applications. Referene<>Appen­
dix D for one suçh lechnique. 

7 .2.4 Air cumnts, quanti!y o! relua, nature of relesse, 
IUld 11\llatility combin~ to offec~lho extont of a cla5sifted loca­
úon. Vapo!ll are "'!'idiy dispel><d in a weU ventlfaled loca· 
tion. For lhi• reason, outdOQr looations and Jocatlons baving 
vcnrilotloo equ!Yillcnt to nomíal ourdooroondiúons ofietl can 
bo dosslfied as Division 2 or unol.,sified. However, wbere 
vontilation ia inadoquote, vopor-alr ond gas-oir mi>rlures are 
more llkely to reach fiOIIliTloblelimits. and lho situtllion may 
ju.stil)' alorger da.!siiied area. 

7.3 ENCl.OSED LOCATIONS. 

Some Ollclosed locations (e,s., buildlngS) uo:ed for pe!ro­
Joum opera~cns havo meclwúcal venlilation ptovlded. Al!ro. 
conslnlt:tion d.,.ign may penniL a substanriol degree of natu­
ral v•ntllation that, whtn conpled wilh sucb fuotors as volu­
metric conten.t of lhe enclosed location, f!OQr aroo, Jim:al 
dimensions of walls, lUld oeiling hclghr cootd justify oonsid­
etjng lhatenclo•ed localion .., adcquotel}' 'emilllled. !fade­
quare W~~rllation is provided, mechanically or naturally, many 
endosed locaúono moy be c!assilied Division 2 inslead of 
Division J. A caref\11 eva!LI8tion oi prior oxpenl)Jice witlt lhe 
MIM or similar rypes of installarions, incJuding lhe t.eJnporary 
use of lmpauHns or similar devioes as wlndbroilks, should 
alwa)" be a part ofr.he classification critctia. 

8 Recommendations for Determlnlng 
Degree and Extent of Classlfled 
Looations-Common Appllcatlons 

6.1 GENERAL 

8.1.1 'This section presents gnideli""' for classitylng l<>ea· 
ticns for eleclric!!l instollll~ons oommon in many petroleum 
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facililies. Tho examp!es hove b«n developed by experionce 
in induslly and "'" •pplicable lo mosl pelrol<llm fadlities. 
Seo!ions 9 lhroUSh 14 provide guidance fur cliiSsifying loca· 
tions wil.hin specific relining. production. and tnnoponation 
fodlities. 

8.1.2 Spec1fic <=mples listed coruider 011ly the irem d!$­
"""ed and do nO( !ake into •=um lhe posllble influente of 
adjacent .,.., classified doe to Olher equipmen<. Applic.otion 
of these exomples to similor, lhough not idontical, situotions 
should be macle with sound en gmoerill8 jlldgmem, emp!oyln g 
infomlation presenlod in this recommended practice and 
olher publicalions. 

8.2 RECOMMENDATIONS FOR. AR!! AS 
SURROUNDING SPEClFIC EQUIPMENT 

8.2.1 Stora:ge Tanks 

8.2.1.1 Flxed Roof Flamm~ble LlquidStoraae 
Tanks 

8.2.1.1.1 Amas in and amuncl HOIIUI!Oblo Uquid sto"'go 
tanks in nonenclornl adequately ventilated ... ., are cl.,si­
fied ., shown in Figure 6, Reference 5.2 for a discu.ssion of 
''Flommablo Liquids.'' 

9.2.1.1.2 Areas in ond oround fixed roofflommobloliquid 
swrago l!lllko in adoquately ventilated oncl<md ,....., are 
classifiod as shown in Figure 6, but wilh lhe rema.inder of 
lhe enclosed orea des[gnated ., bívision 2, pl<Wided ali 
vents are ••~<nded W lhe OUISide of lhe enclo.W orea and 
there are no hotch .. or similar dev1oos inside lhe onclosed 

=·· 
8.2.1.1.3 Ale., in and around fi•ed roof ftamrnobk> liquid 
slotsg< tenks in inadoquotely ventllated enc]oocd attas are 
classified Divi•ion 1 bolh ínside lhe lllnk as shown in Figure 
6, and also D1vlsion 1 out<;ide lhe lllnk 10 lhe Olôlenl of llle 
enclosod area_ 

8.2,1.2 Open Thp Floaling Roof Flammablo Liquid l510r­
age Tanks. 

8.2.1.2.1 Areos in ond oround open lOp ftoaling rrof ftam­
mable liquid slorage tanks in nonenclo.W adoquatel~ vcnú­
lalod areas oro classlfied as shown in Figure 7, Referenco 5.2 
for a diooussion of"Flammabl? Llquids." 

8.2.1.2.2 Areas in and oro01id open top ftoating roofftam­
mable liquid ato,.ge 1Wik:s in adequately vonliloted enclosed 
areas are classiftod asshown in Figure 7, but wilh t11e rema.in• 
d<>r oflhe enclostd area deoignatod as Division 2, providod a.il 
vents are exrended <o lho ontside of lhe enclowl ama and 
tltere are no hate!m" or similar devices m.ido lhe cnclosed 

=· 
8.2.1.2.3 Areas in and oround open top noaúng roof flom­
mable liquid •lorage tanb In inadoquorely ventila<ed 

enclosed """' are c).,sified Division I inside lhe 1ank as 
sltown in Figure 7, bll! also Division 1 ouiSide lho lank lo Ih< 
e).(eTIJ ofthe endosed area. 

9.2.1.3 Combustlbl~ liquld Storageiank~ 

8.2.1.3.1 Unhoaled slorage lllnks for combustible liquids 
(e.g .. di .. ol fuel and let A fuel) in noneJ~closed adequately 
venli1ated ""'"' are cl.,sified as shown in F1gure S. Reference 
Section 5.2 for a diocussion of "Combusl\ble Liquids." 

8.2.1.3.2 Enclosed areos oontaining unheoted storagc tanks 
for combmtible liquids are unolassified providO<! all vents are 
extended to lhe ourelde oflhe endosed area. 

8.2.1.3.3 The orea surroundlng tlíe vents is olassifted to 
allow for lho po01lbility l.hot lhe surface of the liquid might be 
heatod above its fi.,h pOint by lhe ambienL Th~ areo sur~ 
round/ng lhe vents n~ no! be classified i f lho liquid wi!l be 
hondlod ond stored below ils Hash point. 

8.2.2 Tank Cars andThnkTrucks 

8.2.2.1 Locatlons where tank c•rs or 1ank trucks are lo•d<:d 
or unloaded vi• closed systems, lrlinsferring Jiqueficd gas, 
compressod gas or eryogenic liquid only t!Írough lhe dome. 
..-. clanified as shown ln Figure 9. 

8.2.1!.2 Locotiona where tank cars or tank !111olls are loeded 
or unloaderl via closed SJf"loms, 1ransferring ftommablo f•q· 
u!ds only through lhe dome, are d.,s1fied as shown in 
Figure 10. 

8.2.2.3 Locations where tonk cars or tnnk trucks ore loaded 
orunloaded via closed sy•tcms, transferring ftommabte liqoid 
only lhrough lhe bOttom, are classified •• shown in Figure li. 

8.2.2A Locations whore tan~ cors or 1ank truoks are loeded 
or unlooded via open sy•toms, =sfeTring flommable liquid 
lhroush lho top or lhe bottom, are cla,.ified •• shown in 
Figure 12. 

9.2.1!.5 Locotions whore lmlk cars ortonk truoks are looded 
or unloederl via closed systems, 1ra:nsferring liquoficd gas, 
compressed gas or cryogenic liquid only through bottom 
transfer, are d.,sified as shown in Figure 1), 

8.2.3 Vents and Relle!Valves 

B.2.3.1 Proceu Equlpm~ntvents 

8.2.3.1 ,1 The crireria alfccling the exrent of lho olassifica­
tlon gf lhe lUcas around prooes• eqWprnenl vonts in nonen· 
closod arees ore 100 diverso to spedfy dimnces. Individual 
01tglneeri"8jndgmom is required for spccific •'-'••· but in no 
case sh0111d lhe classifi<>a~on be less l.hon that siii:iwn \ly 
Figure 14. 

' 
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T•n< ,;1t<n dlko ---J-~- Tanl< ~'oitO """olot ll!lj)OIJMin~i 

SECTIONA-A 

.~ Dl<lrOont 

Dro~>oge I'Sih 
!o remoto 
impo\JO!i"'J ~-

1. ~lgh fimrog rato> orblenelng cporolíonoi"'"'Mng Clli .. I ~ommet.-~ ll~~ds 11101 reqolre OX!Ondltlg lhe boor><!a .... oi<'SS&il'iod """''· 

2. Oiolai\Oes giVI!Il ora (Ot!yp!<al pe~m fa<ll~. lhoy most be useo'v.ith [<qemen~ wlll1 COriOiderlilicn glven toaQ faolon 
dlsamed In 111t toxt 

3. Oivlsion 2 area extell<l•3 melor8 (10 feoQ hori>onlal dlllo"""tom lhe taAA•hell (<Kil1) ~!!'lere i• oodlko anel il1ere 10 no IGmO!(I 
lfi\P<Itll'l<liOIJ. 

4. · Tfll'i inlorlorol ""'"'"' piplng lo OMsion 1. Cn>uMl<l>h'll has boon omilled lo< -g clarily. 

Figure 6---Fixad Rool Flamrnable Llquld Stoiage Tank In a Nonencl~sd AdequatelyVenUialed Area 
(See Sactton B.2.1, 1.1) 



STD·API/PETRO RP 500-ENGL 1997 11 0732290 0598009 112 

1 0,5,2,3,3.1 Thc interior of the junction box is classilied 
Divlsion 2 ihen!Od. 

1 0.5.2.3.3.:!. The intenor of t~ junolion box ;, olassified 
Division l if no! 'emed. 

1 0.5.2.3.:1.3 The interior of a motor conttoller enclosur~ 
wnnected tO an •l«tric submrnible pump through a vented 
junction b<» and so.!ing fitting by a cable or wndui! ;, 
unolossilied. 

10.5.2.3.4 The interior of on adequately venúlated mol<lr 
controller enclosure connected to on •lectric submorsible 
pump !hrough a venled junctlon box wlthont an in!er'lening 
,,.ling fitting by acable ru conduitls classified Division 2. 

10.5.2.3.5 The interior ofan Jnadequate!y vendla!eO motor 
controller eltclosure connec!eO to an electric subme:sibl~ 
pUmp !hrough a vented junctiOn box wilhout an mterveníll8 
soaling lilling by a cablo or conduit is clas.sified Division 1, 

10.5.2.3.6 The interior of a motor controller enclo•ure 
connected through • non-vented junction box or connooted 
direotly to an electric submersiblo pump by a cab\e or conduil 
in a nonenclO&ed edequately ventilaled location is clo,.Jfted 
Division I. 

1CI.5.2.3.7 Encl..W odtquatoty vcnUiatcd=as containing 
elootric submersible pumping wells or associa!ed junctlon 
l>oxes ""' classilied Division 2 10 the extent of lhe ono\osed 
~. 

10.5.2.3.8 Enclooed inadequatety ventilated areas oontain· 
ill8 •loctric submersible pumping wells or assoclo!Od jur~ction 
l>oxes ore olossified Division 1 to lhe extent ofthe encl..W 

"" 
10.5.2A Hydraulic Subsmface Pump1118 Wcll. The loc•· 
tion around a well produced with a hydraulic subsuri"ace 
pump i• classified the '""'~ as the location around • fiowin~ 
woll. Reference Section 10.5.1 

10.$.2.5 Gas Lift Well. The area around a gas lifl well is 
clõSSified lhe samc as lho orea around a flowing woll. Refer· 
ence Soclion JO.'i.l. 

10.5.2.6 Plunger LJ[L Well. The area around a plunger liít 
well is da,.illed the some as the area around a fiowing weiL 
Referen<>" S8Crion lO.'i.l. 

10.5.3 lnjeellonWells 

10.5.3.1 The area an>und a fiommable gas or liquíd injcc­
tion well is das1ified lhe some "" the area around a ftowing 
well, Referenoo Soolion 10.5.1. 

10.5.3.2 l"ho area arouad a nonl\ommable gos or liquld 
injcc:tion wellls unolwi~ed. 

10.5.4 Multl-weft lnstallatlons 

10.5.4.1 Por a multi-well installation In a nonencloood ade­
quarei~ vcntiloted orea with less than 1.5 motors (25 fee!) 
botwoen weils (cenleJiine to centerline), tbe aroa wíthin • 3 
rnemr (lO fool) radius of tlw oenterlino of oooh well is classt­
fied Division 2. 

10,!.4.2 Multiple complerloni within a single cosing are 
considored a single-well installotion. 

10.6 OILANOGAS PFIOCESSING AND STORAGE 
EQUIPMENT 

10.6.1 Flemmable Llqutd StGrageTank 

See Section 8.2.1.!, Flxed RoofF!ammablc Lfquid Storago 
Tllllk:, or Section 8.2.1.2, Op<m Top Floatit\8 RoofFlammable 
Liquid Storage Tank, as appllcable. 

10.6.2 Combuatlble Llquld StorageTank 

See Seclion 8.2.1.3, Combuitible Liquid S!Oiõ\!lO Tank 

10.6.3 Hydrocarbon PressureVessel 

Noto b Cl~fi<aoloo ~ 1101 ~>«ou" oF<he ._,.11\S<Il, bu\ fot Ih< 'O!Ill'OI 
..W.., wnplo VBI= iostrumont """" 1'11=. ond ,.,.,""" "''" \'alveo; 
oru1 ~\Uogs arll'JJlO <he =1. As<o<JOIOII eqllipmoOO ( ... , t<llol- '"P· 
OlllO di«<, orul """'' ool>IUI!"'"'l mu>l loo """~"'nod -ly. 
NOU 2' ~'""' ~"""'"' ""sei$ (<>11· , ftltor·l<tw"'""l at< openod nrufor t!Of· 

mal """"";""'·In'"''"'"' lhe """"orouod !looopeolor""'"'" t>o ,t.,s,j. 
fied In ~wki!Se<li"" lo.6 6. L>uoch<tor 1\«<iv<r 

10.6,3.1 The area ar<tund a bydrocarbon I'""'"'" vesse! 
(e,g., oil-gos seporator, treateT, and glyool contlctor) in • non­
onclosed.adequately vontilated area ;, clwified as shown in 
Flgure48, 

1 (1.6.3.2 lhe area around a ~ydrocorbon pressure ,.....,; in 
an adequately v011tilaled ""closed areais clasolfied Division 2 
to lhe extenl of thoendosod area if all Hammoble gas vent<, 
relief valve ven(5, and the lilre are cxlcnded to outsidc dte 
encloscd orea. 

1(1.6.3.3 Wllen a ttydrocarbón piessure vesoel is instllled 
in an inedoguotely Yelltllated enolosod area, the orea is dassi· 
fied Division l lo !be ex!en~ of th• enclosed area. 

10.6.4 Header or Manifold 

No~ tU <l1ili><d Ih !hls =~ .... • hoodo< « monlfo>ld ~ on =!li) com­
p,;..O ofp!po lon&u. VBJ-. """ ml=ll01l00119 linin<> .,ed 10 '~'"" "' 
di,bibuio • conwon nuid or '"' "' or !tom • mul~ple of ~!l'oV\1 .... 

10.6.4.1 The ""'" around a nooenolosed heade< or moni­
fold located in an edequalely venliloted areais onclassified. 

10.6.4.2 The 1\rtO around a hcader or manifold located lR 
an adequately v<ntllated enclooed aroa !9 cl..,ified Divi.sion 2 
to lhe run<ml oi Ute enclosed area. 

[JNIF-:,l,, , · , .,-. ,' (; 

~I 
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10.6.7 Dehydralor, Stablllzer,and HydroGarbon 
Reoovery Unlt 

10.6.7.1 Area.; oround SJJch equiprnent in nonenclosed 
adeqo.,ely venti1oltd areas ore olossified the some os shown 
in Figure 48 for hydrocarbon pmsurc vessels, cxoept when 
an unprotected ftre box or sourt:e ofignition is on integral par! 
of sucll equiprnent. In this 1atter case, referenoe Se<Lion 
10.6.5.1.2. 

10.6.7.2 Areas around such equipment in an adequately 
ventiloted enclosed area are classified Division 2 to the extent 
ofth .. nolo<ed area. 

10.6.7 .3 Areas around such cquiprnont in an inlldequately 
venlilaled enclosed are• ere o]..,ified Division !to lhe e>;I011t 
ofllu: cnclosed area. 

1 O.S,B Vents and Rellel Valves 

See Se<tion 8.2 3, Vents and ReliefValves. 

10.6.9 Hydracarbon-Fueled Prime Movers 

Sec Section 8.2.5, Hydrocarbon·Fuo1ed Prime Movers. 

10.6,10· Batterles 

See Socl.ion 8.2.6, Batteries, 

10.7 AUTOMATIC CUSTODYTRANSFER (Acn 
UNITS 

For details conceming atea> aro\ITid automO<ic cuslOdy 
ln!llsfer (AC!) units, refor {O app"'Jlriate seotion• of lhis rec­
Qffimwuiod praclie<> (o.g., pumps, tanl:l;, ele.). Areas around 
posl~ve displacernent motor.; should be olassifiod lhe "'m"., 
areas around contro1 volves (Secl.ion 10.15.2). Ar<83 around 
turtine rnerers shou1d b& classifíod lhe SllJne"' areas around 
block 1llld cllo<:k vai vos (Soc~on JOJSJ), Areos around saro­
pie comoiners sllou1d be closoiHed Division 2 within 
LS metm (5 feet) of lhe containe:r; somple w!ves are 
includod in Se<:tion 10.15.3. 

10.8 FLAMMABLE GAS·BLANKETED EQUIPMENT 
ANO PRODUCEDIPROCESSED WATER 
HANDLINQ EQUIPMENT 

10.8.1 Produced/pf(Jçe.S..,d w•ter i• any water, regardlm 
of its solU<e, lhat in the courie of use may conlain or rnix 
with "arnmoble liquidB, gasos or vapors. 

10.8.1.1 Produ<:<:dfprocos•od wator ean bc dlY!dod i O to OI 
loost three categorie"' 

10.8.1.1.1 _ Product:<\lpro<:essed water lha! can be consid­
eml non·fiãi"r;m8bk. Jhis water is usuolly lhe producl ofmul­
tiple •la8es·of seponttion or filtrmion wheJe a pro=• upocl 
IVOUld no! result in lho roleose of fiarnmable concentrations, 

Thearea surrounding such warer noed not be '''""'; 
by reason ofthe produc:<dlprocessed water. 

10.8.1.1.2 Produeo<ilpl"<l«SSed wat« that is likely to con­
tain fiammables due to prooess up.set c<Jndilions. This water 
would usual!y 1>o lhe prodllCI of OJte ormore stages of ,.para­
tion or filtrlllion where oe<asional proces< u~t• might mUI! 
in lhe releose of small quontlries of Hammab1es for a shot! 
duralion. Equipment for handling such wate:r and Hilrllmable 
gas-blanketed equipmem shonkl be dassified as desoribed 
below. 

10.8.1.1.2.1 Areas around Hanunable gas.blanketed 
eqlllpment Md producedlprocessed water-handling equip­
ment Jnm.ilod in nonenelosod .dequatc1y ventilated lliUS are 
unc1.,siHed as shown in F<guro 50. 

No": Refet to Soelloo 8.ll.l for !'lo«" Equipmonl v<:n"-

10.8.1.1 .2.2 The are.o. atound such equipment installed in 
an odo.qua~ely venu1ated !1\Ciosed aroa is cl ... ified as shown 
by Figure 50, but also Division 2 for lhe remainder of Ih~ 
extent of lhe enc!O>ed are.o. if lhe equipment is VMiod to the 
outside of the enc101lcd orca. lf oH equipment vcnts are not 
extended to lhe outsido of lhe enclosed area, lho entire 
enclosed area is olassified Division I. 

Storago 

""" 

~ Dlvislon1 ~ DiY~Ion2 

Fi9ure So--Fiammabla Gas--EIIanketfld and Produoed 
Water-handllng Equlpmantln a Nonenoiosed 

AdequatelyVenlllated Area 
JS!e Seotions 1 0.8 and 10.12.4) 
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10.8.1.1.2.3 The orea around suoh equipment instollod in 
an inadequarely ventilared Ollclosed areais classified Division 
1 to lhe ""tem ofthe enolosed area. 

10.8.1.1.3 Pr<>ducedfprocessed woter that is lihly 10 oon. 
tain flammables on routino oooasions or that could re]eue 
sl2.a ble qu anli!ies of flommables for ext~mded poriods. Equi~ 
mont handling lhis type of water should be classifled as pro­
co" oqllipment handling flammables. Se~ Seclion 10.6 fw 
guidanoe.. Such equipment mighl oonsist of inslallo!ions 
whore process upset condil!ons oould re.sult in significant 
quantities of Hammables in lhe water •tream and where such 
condilions could exiot unnoticed fw oxtended periods oftlme. 
Such equipmenl could olso oonsist of seporation equtpment 
prone tO frequent upsets where lhe water stream oontains 
· flamma b le concentratiom;. 

10.9 COMPRESSOR OR PUMP HANOLING 
FLAMMABLE LIQUIDS,GASES, ORVAPORS 

10.9.1 The area around a compressor or pump handling 
flammabl• llquids, gases, or vapo" in a nonenolosed od•· 
quately vontilated area Js cl.:S.ified as •hown in Figure 51 or 
FlgureS2. 

10.9.2 Tho area around a compruoor or pump handling 
llammable liqui<ls, gases, or vapors in a:n adeljuawly venli· 
lated enclosed areais clwified as •hown In Figure S3. 

10.9.3 Thc area ar(lllnd a compressor or pump handling 
Oammoble liqui<ls, gases, or V&pors in an inadequatoly vonti­
Jatod enclosed areais classified a.s shown in Figure 54. 

OraOo 

~ DMslonl 

Figura 51--Compra•sorOr Pump In An Adl!(!uateiy 
Vantilatad Nonencloslld Arua 

(See 8e<:lion 1o.9.1) 

~" ot>ovo 111111 
oio'louon 

1.6m(61 

~ o,.,;.,ton1 ~ DMolon2 

Figura 52-COmpressor o r Pump In An Adequately 
venlllalad Nonenclosed Ama 

(Sea Sectlon 10.9.1) 

10.10 DRIP PANS 

I!!Ciudod In thi• seclion .,.. devices, whl<:h under al>nonnal 
operaling condilÍOns, collect ond te:mponully contain wm­
bu•bblo or fl..,..,.,able Hqul<ls, at aunospheric press""'· 

10.10.1 Drip pans lhat collec! and tempomrily contain 
comMtiblo)iqulds are unclwi6ed if lhe liquid is handled 
and coruained ;,.,low ;u; flash point 

10.10.2 Drip pan• that wllecl Hammable liquids are classl­
fied a:s follows; 

10.10.2.1 DriP pans lhllr are oonllnuaJly dJoined to a con. 
talnmont system sbould be clw.ified lho same as drains as 
described in Socúon 10.13. 

10.10.2.2 DriP pruu; lhllt are NOT continually drained lO a 
CO!llàlM'IerU soolion should be classified thB same as sumps 
as deseribed in seçtioo 10.12. 

10.10.2.2.1 .. In non=nolo.sed, edequately venlllated loca· 
tions, dslp pans tho( (1) contrun ftammablo liquids only in case 
oi mechanicol equipment failuro, (2) are monilru'ed roulin<l\y, 
(3) are c..,able of oontaining 37.8 ]it""' (1 O gollons) or loss. 
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" 
11.16 01\IEIITERLINEOUTt.ET 

11.16.1 Tho cril<ria for lhe class,ficaoJOn of lh• area .<ur­
rounding a div.nor linc omlet are Loo divme lO >pecify dio­
"IJ"'"'· lndlVidual •ound cngineering judgmem is requirod for 
speclfic '"""'· but in no case should tho clo.ssificalion l>e less 
th011 shown in Figure 89. Refer lo API RP S2L 

3m[ I O') 

' 

1.5m[5') 

5m(15') 
(mlnlmum) 

~ DMslonl ~ Dlvlolon2 

1loolnlorloro1 lho vont plplng lo OMolon 1. 
C!Ooa ha!CIIIf'l9 Ma been om,~.O for ~rawing 
OIO~Iy. 

Figure 89--Diverter Une Outlet 
(See Sactlon 11.16.1) 

' 
11.17 BLOWOUT PREIIENTER (BOP) 

Open locatíons contalnlng BOPs do not require classifica­
oion. 

Noo" Sf""IO' """"''"' li!L<d '"~dor"'* ol>o i~m O~"'""od oM do 1101 
Lnk< lo<o "'"'""' ""'pos!lblo infl""'"' oi odjo«" """" <l"'!lftod d .. Lo 
othenq•lpm..l. 

11.18 .WELL TEST EQUIPMENT AREAS 

The degrce and exLenl of dassifie<l location.; for welltost 
equipment on MODUs should be lhe some as rocommended 
by Seclion lO for similar produotion equipment. 

11.19 ROOMS USE DTO STCRE PAINT (PAINT 
LOCKERS) 

11.19.1 The imerior of enol<>5ed spac<s u""d for. lhe stor· 
age of Hammable paint (i a, p•intloeke") should be dassi­
fied Clas.s I, DJVision L 

11.20 laATTERY ROOMS 

Ln<atlons containing ball<!rios should be classified in 
acoordonce witb Soction 8.2.6. 

Not<: Autl1""11<> h•vlni JUri<ól~l"" lll>j "'!"l"'f'«lol eonsidoroti""' ror 

ol«<n<>l «!"""""' ;.,,.,1«1 ;, "'"" '""''"'"· 
11.21 RESERVED FOR FUTUR!! USE 

11.22 HELICOPTER FUEL STORAGE AREAS 

11.22.1 Holicopter fuel storage oreas should be dmsified 
in occordane<: with Section 8.2.1.3.1. 

11.23 CLASSfFlCATlON CF AOJACENT SPACES 

11.23.1 General. Openings, access aod ventilation condi­
lions affec! lhe exLent ofhazardous (ci>5Sified) lodttions. 

11.23.1.1 \VIlere an OC~$-1' door orother opening provides 
direct ae<ess fmm o hazordous (olrusified) location (Division 
I or Division 2) to an enc\osed ;pace, the enclo<ed spoco 
should be olassifled tbe '"""'as dm cl•ssified location. with 
the following exceptions: 

11.23.1.1.1 An enclo•ed •pacnvitb di~t access to Dlvi­
sion l l""ation çan be e<>JI>ldered"' DJvislon 2 provided ali 
lhe following criteria .,.. met 

11.23.1.1.1.1 The acoe" i• fitted wiih an inward opening, 
self-dosing. vapor--tight door with no htlld-ba<:k prpyfiions: 

11.23,1.1.1.2 The ventilation ;, such th&t-the ai r fiow with 
lhe door open ;; from the Dlvl;lon 2 space into lhe Divi•ion l 
spaoe (see Soctlon 11.5.2.1); and 

11.23.1.1.1.3 Tho loss of venlilation is alarmed aL a 
maJ~ned S!otion, and corrective acti011 is initio.ted to .-estore 
ventilation. 
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'" 
11.23.1.1.2 An enclm<ed 'P""" wilh direcl access 10 a 
Divii<On 2 Jocarion can considered lllldassifie<l (non-hazard· 
ous) provided ali lhe following crireria are met 

11.23.1 .1.2.1 The acoess is fiUed wilh an inwanl opening, 
seJf·closing, vopor-úght door with no holdback provis!On!; 

11.23.1. 1 .22 Tho ventilalion is suoh that lhe oir ~ow with 
lhe door open fs from lhe unc!ass.i~ed spaoe fnto lhe Division 
2 l0011tion (soe Sectlon 11.5.2.1); .,d 

11.23.1.1.2.3 The loss of ventílation is lllanned ot a 
manned ilation ond correctiV6 açtlon is initiated LO rostore 
venilla!lon. 

11.23,1.1.3 An enclosed space wlth direct '"""'"' to a 
Divlolon 1 Joca~on can bo cons.irlcred unclo.ssified pmvided 
ali lhe followlng criteria are met: 

11.23.1.1.3.1 llie access ls fined wilh two solf·clo.sing, 
vapor-<ight doors wilh no hold-back pl'OVI.<ÍOns, forming an 
alr lock botwecn thotwo dooro; 

11.23,1.1.3.2 The venúla~on ;.,uoh 1hmhe oit fiow w:ilh 
the door open is from lheunclassl6ed space inlo theclasslfied 
spaco (see Seclion t 1.5,2.1); and 

11.23.1.1.3.3 The loss of ventila!ion (OVO<·pre&ur<>) is 
alarmed at a manned sla~on 111111 <>mective ""rion is initiatod 
!O res\orc ••n~la~on. 

11.23.1.1.4 Air lox:l<s botwoen a Division lloca~on ond an 
unclassified localion sh011I~ bo classified as DNlsloo 2. 

12 Recommendations for Determinlng 
Degree and Extent oi Classltied 
Locatlons at Drlltlng Rigs and 
Production Faollltles on FJoating 
Productlon Unlts 

12.1 GENERAL 

12.1.1 Th1s se<lion p.csents guidelines for classifying 
locotions for eleclriclll Jnstallations 01 locallons surrounding 
oil and g,. drimns and workove:r rigs and fo.dllrlos on Hoot­
ing produclion units wheno Hrunmahle liquids, gases or 
vapo<> are produoed, pro<CSSCd, stottd, transfcm:d, or othcr­
wise handled prior to enrering Ih~ transporwion facilitle,, 

12.1.1.1 Tho foltowing recommcndotions for detmninlng 
lho degree and extent of classified loc:ation; ore specific 
examples of siluations commonly encoun!ered in produclng 
and drillin~ operolions and have been doveloped by experi­
ene<~ln lha indiiStry. Application of!h..,. examples lo simllar, 
lbough nol identical. situatJOIIS sbould bo mode with sound 
engineering judgmen~ employing inf<ll'malion pl'OSSTIIad in 
lhis rccommendod pn!Otice ""d olhcr publications. Speclfic 
exomples tlsted con.Jd.,. only lbo íwm di"'u""ed and do not 

li I i 

12.1.1.2 HQ;h pressures and potenlially I!IIJle releases may 
jualify greater dimensions for c!assified localions than tltose 
sttown. 

12.1.1 ~ The dassificolion oflocalionssurrounding oiland 
gas drining 1nd Wllrkov.,. rigs and produotion faciHtíes exter­
nai to tho hull shoutd be in ae<:or<iance wilh Scoúons I 
through 8, Section lO, and lhe appendixes of lhis documcnt 
ore a~plicable exceptos noted in this sootion. 

12.1.1.4 Looarions w.aaining balreries should bo olassl­
fied in accordanu with Seotion 8.2.6. 

No<"Amhorl!Õ<>" a...ing iwiodi<lion may ff<llliro spoo\ol <OI\olllen!loru for 
•IO<Orical eqolpm<o• lo...nod ;., ouclo IO<O!io"'. 

12.2 FLOATING PRODUCTION STORAGE AND 
OFFLOADING UNITS (FPSOs) 

12.2.1 The areo classlficaUon of a tloaling production stor­
age and oflloading unit (FPSO) or similor unil is classified as 
shown in Figure 90. 

12.3 TENSION LEG PLATFORMS {TLPs) 

12.3.1 The area class!Hcatlon of a tension leg platform 
(lLP) o: similorunit ;, closs.ifted ss 1hown In Figure 91. 

12.4 SPAAS, CAISSONS,ANDSIMILAR UNITS 

12.4.1 The arca classiftcatlon of lha moonpool and otl1er 
areas of ·~· caiJSOn, and ~lmllar unlts wl>oso moon~l con· 
tains hydr<>earbon production riseJS, drill!ng risers, and plpe­
lines conlaming 110 tlonges, valves, etc. is class.ified as sl1own 
in Figure 92. 

12.4.2 The arca classlficalion of the moon!>OOl and other 
arcas of ·~· caisson. and similar units whose moonpool con­
tains hydr<>earbon prOOuotion risers, drilling risers, and pipe­
lines containing Aanges, valves, etc. is olassified Class I. 
Division L 

12.6 CLASSIFICATION OF ADJACENTSPACES 

12.6.1 Goneml. Oponlogs, access provlsions 111111 vontila­
tlon c011ditions offocl th8 ox\Ont of hazanious (d .. •ified) 
locatlons 

12.6.2 Wbern an access dOOT or other openlng providos 
dlrect ••= from a hazardous (d..,slfled) locodon (Divislon 
1 or Division 2) to an enclosed SJ)IIOO, tho enclcsed space 
should bo cl..,silied lhe samo "' that class!Jied location, with 
lho following excoptions: 

12.52,1 An enclosed spaoe with direct acuss to a Dlvi­
sion I locatlon can bo wnsidered as DiYioion 2 provided the 
following crireria ore mel: 
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12.!.2.1.1 The occess is ~tled with an inward O!"'lling. 
self-o!osing, •apor-~gbi door with no ho!d-back prc•isions; 

12.5.2.1.2 The Y011ÚI01ion is such tha! tho. alr ~ow wi!h !he 
door open is frarn !l\e Division 2 spaee jnto lhe DiYision 1 
opace (see Sec!ion 11.5.2.1}: and 

12.5.2.1.3 The loss of =rilation ;, alarmed ai a manned 
station ond oorrectiYo aotion is initiatod to rrutore ventilotion. 

12.5.2.2 An onclosed space wilh direct aooe" lo o D.iYi­
sion 2 loetilon con consi<lmd uncla.ssified (non-hazantous) 
pro•ided the following crittrla are met 

12.5.2.2.1 Thc accw; is fil!ed wilh an inward openlng, 
O<!lf-clos!ng, YapoT·Iighl door wi!h no holdback pro•lsions; 

12.5.2.2.2 Thc venlilalion ls ouch lh.atlhe alr now with il1e 
dOO<Open is frarn lhe uncbsslfied (non-hazardou•) spaco into 
the Division 2 l=<ion (,.e Socllon 1!.5.2.1): ond 

12.li.2.2.3 The loos of wntilation is o1arrned a( o monned 
staÚWI and =t!Yo aclion is inlda!td to res!Ote venlillllion. 

12.5.2.3 An enclosed >pace wilh dlrrct ace«s 10 a Divi­
sion I locauon can be oonsidored uncla..ified provided lhe 
following crileria 01"11 mOI; 

12.5.2.3.1 The """"" is filtod wlth 1wo self.e!osing, 
vapor-tigtn doors with no hold·back [IIM'I$ions, furmÍng 8ll 
alr lock hctwe<:n the two doru>: 

12.!.2,3.2 1be vcntilatlon ;, •Uch lha! tho air flow with lhe 
door open lo from the uru:l ... ified space inlo lhe cla!Sifiod 
space (see S«:tion 11 5.2.1); and 

12.5..2.3,3 1be lOSil of >011tilation (OVer-pre=) ls 
alarmed ot a manned station ond corm:tive action is inJUated 
10 mtore ventilation. 

12.5.2.3A Air locks belW"""- a Divioion I loca<ion ond an 
unclassified iocationshould be classi/IW as Division 2. 

13 Reserved for Future Use 

14 Aecammendetions for Determlnlng 
Degree and Extent af Classlfler;l 
Locatlons ai Petroleum Pipellne 
Transportetlon Faclllties 

14.1 GENERAL 

14.1.1 This Seclion P"'''"IS guid,llnes for clossif)llng 
loca(tono fur eleclrical inslilllollons ai pipelln<! lmnS"(>Oftalion 
facililios. 1be gu.hlolln .. cover onshofe and offshom pipeline 
fadlldos bandling flammable anel" oombus~le liquids and 
nammable g•= "'d vapors. Pipeline facillti09 may include 
pump and oom[mSS<I!" slalions, s10rage fsoilitie.s, monifold 
areas. snd valve•ites. 

14.1.2 The fu]lowing n:.:ommondations for d01emúning 
lho degru ond e!llem of classified Jocotioo1 ~ •JI'.Cifio 
ex1Ullples of silllalions commonly enoomnered in pipeline 
opmutions and have been developed by e~onre in lhe 
indusiry,ApplioalÍon of these oxamploslo similar, though nol 
ldontical, situruions should be made with sound engineering 
judgnte/\1, emp!O)'ing information presenled in this tecorn· 
monded practice ""d olher publicatlons. S!"oific examples 
listed considor on)y lhe ilem diseussed ""d do no\ take Ín!o 
account lhe pruolble inftuenre of adjacent '"'"' cl..,sifted duo 
10 olher equlpmenl 

14.1.3 High pressures, potentially lorge te!....,s, and lhe 
~""" of HVLs moy Jus~fy grcaler dllmmsions for cl..,i­
fied looalÍ<111s Ih"" thoH shown. 

14.1A Pipelino làoilicl .. are frequen~y ol"rated Dy remote 
conlrol without full time local a-danoe. This pro.cúce was 
ono of the facton consl<iCIUI ln deveiopin~ lhe c!O&Sificoúon 
guide!inO<. Por thls """"'• some of the guidcllne.< presenled 
OJC mOJlO oonservadve than olher APllll<i NFPA guid<Unes for 
simi].,- facililies in o lher sogm""" of the pelnlleum indtJSlf]', 

14.2 USE Of FIGURES 

14.2.1 The fisures show classified l<>eations sutrounding 
typlca.l•Oilrces of Hammable liqul&, wpon ""d gases. Some 
oflhe iUuslr8liOJIS apply to asingle "'"""': olhors apply 10 an 
Olldosed area or 10 ao opentlng facilily. The intel1dod use of 
lhese figures ls 10 deYelop arca classificllliWI drawings . Bl<lva­
lions or oeotiOM will be requlted whote diffetenl class.ifica­
tions apply ai dilf.,.ent elevations. 

14.2.2 A pipellne location may haYo many interacting 
SOUII:eS of Hammable liquld, vapor or gas, including pumps, 
<:oltlpreSS<>IS. manifolds. sampling statlons. IMtm, 0p0r811ng 
and control va\vcs_ Accmdingly, sou nd engineerlngjudgmenl is 
reqllimfto se~ the boonderlos for eJedrical .,.... cJ ... Ifi<:atJon. 

14.2.3 U•e Section 14.3, lo solect lhe figure or fiBUJeS il1at 
apply lo each source or condition. Oelerminelhe applicablo 
OMrions, their oxlen~ and thelt layollt, considorlng lho local 
environmontal rollditions. !1 is recommended thal a layout be 
ma<lo of .,.oh clossifiod localion, based on the inleraction of 
individual sourcos des<:tibed in 14.2.2. 

14.2.4 li rnay bo found lhat individual classifieation of a 
great numhcr ofsources in a Jocatlon io no\ feasiblo. CJ,.sifi­
cation of an on!W bnilding or loc•tion" a si"l!learea should 

__ bo oonsidered of!er evaluation of tbo ~tent ond lnle!RctiOn of 
variou• '""""" and ""'" wilhin. or edjaeont 10, lho location. 

14.3 FIGURES 

14.3.1 Figwes 93 through 95 show d"'ified Jocations 
around ~ pwnp o.- oom_...- hatldling OOilUIIable tlqulds or 
hlghly volotllellquids. 
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3m(10') minlmum 

Pieroedor 
openwoll 

Below graOelooation 
S<Jell as a •ullljl or uonoh 

~ OM•Ion 1 Oll'l!lon 2 ~ 

1.011'1(6') 

(I\Oie) 

Dl•tanoe In molerslfeell 

1. Uquro 1900 I<Pa (275 f'SIG) orle .. 
2. llquiO above 11100 I<Pa (276 PSIG) 
'~ 

ND!o' 

3(10) 
3(1 O) 

'""' 
"' 6(2) 
.6(2) 

Thél-r of U.e vent is <loooli1od DMolon 2. Croos hotCilln~ hos boon omlttOO for 
Orawlne olarlly. 

Figure 97-Ao'aquan.ly Vanftlallld Buildlng-Pipíng Wilh Valves, Sorowed Flltlngs, Flanges or Similar Aocmssoriea 
Handllng Flammable Uquids orHighlyVolatrla Llquids, Also Cov~~ Sampling Syslems, lnslrumantatlon and 

lnstrumant-si:wd Pumps. 
(Sae Seotion 14.3.2) 

:CÚFiAHli 7~,- 1;\JM~NrO ü!l~~ 

' f: 
.10".'.':~~-):,; <; : :]·\ >~-)::·~ 
@jfrD''~>L" c,· L 

' 
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API REOCMMONOEO PAAonC,O: 500 

3m(10')mlnmum -J---1 2~f- Roofvont 
(note) 

1. l.iquló 1900 kPa (27S PSIG) or r ... 
2. Uqoló ot>o'"' 19(1(l~Pa (27S PSIG) ·-

~ Dlvlolon2 

D!olance In rr.etersffeeO 

.b R 

3(10) 
3(10) .,, .B(2) 

.6(2) 

.5(2) 

The lnlarior o! 111e vont lo ol .. slfllld Dlvhion 1. cro .. ho!Chiog h"'"-> oml!!«i for 
órawrng Clalily. 

Figure 96-lnadequately Vanlllated Bulldii\II-F'Iplng WiiM Valve5, &rewed Flttin!J$, Flanges o r Similar Accassories 
Handllng Flammable Uquids or Hlghly Volatila Llqulds. Also Covers sampllng Systems, rnstrumentatlon and 

lnstltJment-Sized Pumps. 
(See Sectlon 14.3.2) 

J(.c,r>'. 

\1\')i~·;,;i.:' 
. ,_-;,3V,} 

i-· . 
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PETROBRAS GENERAL TECHNICAL SPECIFICATION 

PART "M" MACHINERY SP~CIFICATION 

SECTION Ml GENERAL 

SECTION M2 - NOISE ANO VIBRATION CONTROL 

M2.1 SPECIFIC NOISE AND VIBRATION CONTROL MEASURES 

M2. 2 VIBRATION MEASUREMENTS 

SECTION Ml - COOLING WATER SYSTEM 

Ml.l. GENERAL 

M3 , 2 DESIGN PARAMETERS 

SECTION M4 - SEA WATER SYSTEM 

M4 ,1, GENI!:RAL 

M4.2 DESIGN PARAMETERS 

SECTION MS - J!EATING WATER SYSTEM 

MS • 1 GENERAL 

MS, 2 DESIGN PARAMETERS 

SECTION M6 - GAS TURBINES 

M6 .1 GENERAL 

M6 ,2 DESIGN PARAMETERS 

Sli:CTION M7 - HIGH PRESSURE GAS COMPRESSORS 

M7.1 GENERAL 

M7,2 DESIGN PARAMETERS 

SECTION MS - INJECTION PUMPS 

MS .1 - GmNERAL 

t CÓPt~ ~LC,:_; , ,.~~ENTO Gfl!GfNftt 
'~ '"' ....•. _,,,,, JtX_,_,,, ' ' 



PETROBRAS GENERAL TECHNICAL SPECIFICATION 

SECTION M9 - COMPRESSED AIR SYSTEM 

M9 • 1 Gll!NERAL 

M9. 2 DES!GN PARAMETERS 

SECTION MlO - DIESEL OIL SYSTEM 

MlO .1 GENERAL 

MlO .2 DESIGN PARAMeTERS 

SECTION Mll - Al<R1\NGEMENT f LAY-OUT 

Mll.l GENERAL 

M11.2 EQUIPMENT LAY-OUT 

SECTION M12 - FRlllSH WATER AND POTABLE WATER SYSTEMS 

M12. 1 - DESIGN PARAMBTERS 

SECTION Ml3 - LIFTING GEAR, STORE ROOMS AND WORKSHOP 

MlJ.l LIFTING FACILITIES 

M13.2 STORES 

MlJ .3 WORKSHOPS 

SECTION M14 MOTORS EXHAUST PIPE SYSTEMS 

SECTION M15 BUNKER STATIONS 

SECTION Ml6 - PIPING 

M16.1 

M16 .2 WELDING EXAMINATION REQUIREMENTS 

SECTION Ml7 - VB:NTILAT!ON AND AIR CONDITIONING SYSTEMS 

M17 • 1 - IJE:NERAL 



PETROSRAS 

SECTION M~9 • DRAINAGE SYSTEM 

Ml.9. l. - OJENERAL 

A. drainage system shall be provided in accordance to IMO­
MARPOL rules, API rules and Class Society rules. 

M19. 2 - OPEN DRAINAGE 

CON'!'RACTOR shall provide Oily Water Separators in accordance 
to the rules above specified, Country Authorities and Flag 
Authorities requirementa, A Waste Oil Pump shall be provided 
to send the separated oil to the Slop Vessel (see aection P4). 

Equipment drain trays shall be installed to collect occasional 
oil leakages for sending to the Oily water Separator. 

CONTRACTOR shall provide drains 
necessary to prevent water pools on 
rain or normal course of operation. 

and scuppers whenever 
the decks or rooms due to 

The open drainage shall be independent for Classified Areas 
and for Non-Classified Areaa. Siphons ahall be provided at 
each point or at each sub-header to isolate areas. 

The open drainage from Classified Areas and Non-Classified 
Areas shall be sent to a Production Caisson. 

The hydrocarbon open 
instrurnents drain etc,) 
products and send to the 

Ml9.3 - CLOSED DRAINAGE 

drainage ( from 
shall be provided 

Slop Vessel. 

sampling, levei 
to collect this 

All closed drainage and diesel closed drains ahall be sent to 
the Slop Vessel, according to ET-3000-5400-947-PGT-001-
MAR!TIME PRODUCTION !NSTALLAT!ONS SAFETY PHILOSOPHY. 

Ml9.4 • PRODUCED WATER OEGASSER 

The degasser collects the produced water and the rejected oily 
water frorn the hydrocyclones, as well as the liquid from the 
booster and gas compressora units, to eliminate any residual 
gas, that shall be sent to the flare sys-tem. 

This vessel shall be sized with a minimum residence time of 3 
minutas. 



GENERAL TECHNICAL SPECIFICATION " PETROBRAS 

Ml.9. 5 - SLOP VESSEL 

This vessel shall be able to accumulate the drainage of the 
largest vessel in the process plant, with the Slop Vessel Pump 
in operation. A safety margin of 20% shall be considered in 
the vessel total volume. No oil-water separation shall be 
foreseen in this vessel. 

Ml.9.6 - PRODUCTION CAISSON 

The Production Caisson will receive all open drainage from 
classified and non-classified areas, as well as the produced 
water from the Degasser. 

The oil recovered shall be sent to the Slop Vessel by the 
Production Caisson Pump. 

A blow-case vessel shall be foreseen to transfer the recovered 
oil to the Slop Vessel, using fuel gas as motor fluid, in case 
the Production Caisaon Pump fails. 

Ml.9. 7 - PUMPS 

The CONTRACTOR shall be aware that oil viscosities due to 
emulsion formation may lead to very high oil viscosities, that 
may imply in higher pumping power. 
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\ 0 ANAL YSIS, D""IGN, IN,..Al!Ai101<, ANO T"'nN~ OF &•oo SUA""'" ilMTEY SVeT""'S FOR OFFBHO"E P "OOUCTION PLoiTFORMS 

4.2.1.1.2 Eff&el and Deleetable Abnormal 
CondHion 

Th• effect of oveqrressuro can be a~rudden ruprure andleak 
of hydrooarl>ons, High p:ressUie is the deleelable abnormal 
oondltloo that indlcates lha! overpressure rnay oocur. 

4.2.1.1.3 Prlmary Proteclfon 

Primary pmtection from overpres~rure in a pressrrre compo­
nelllshould be provided by a PSH senwr to shutoll'inftow.lf 
a vessel is heated, tl!ePSH '""''" should alio shut offlhe fuel 
or souroe ofhear. Primacy pro!el:llon foralmosphericcompo­
"""" •hould be prol'ided by an adequate ventsystem 

4.2.1.1.4 Secondary Protectlon 

Semmlary proteclion fiom O'l'eq>leMure in a prossure com­
ponem should be p<OVldod by aPSV: Secondary protectlon for 
atrnospheric COTllpollen ts shoold be providtd by a se<ood venL 
The second vent rnay be iden~callll the primary ven~ agauge 
ha!Ch wllh a self..oomainedPSV or sn indepondent PSV: 

4.2.1.1.!; Location oi Salety Davlces 

In a process <Ornponent wlth bo!h a liquid and a gas sec­
tion, lhe PSH seiiSO<, PSV, or vem should be in•talled to 
senSII or relieve pteSSUie frorn lhe gas or vapor seotion. 
The sensing conneclions for lhe safety devices should be 
Joeated at lhe highest pracdcal Joeation on lhe cornponenL 
to minimize lhe chance or fuulin~ by Oow srroam c011tarni· 
nants. The insoollation of PSVs and vems on atmospberic 
t:ank.l ahould be in accordance wllll API Standard 2000 or 
olher applicable standat<ts. 

4.2.1.2 Luk 

A leal< is lhe aocldenTal C.ICII!'f' of fiulds trom a pmress 
componem to atmoophere. In lhis reoornmended pracdce, 
"Jeak" implies rhatlhe eocaplng flulds are ftydrocarbons. 

4.2.1.2.1 Cause 

A Jeak C8Il be caused by deteriOII!tion from oorrosion, ero. 
sion, rnecbaoical fallum, or e:<cess lem!'f'rall.ll'e; by ruprure 
from overpressure; or by acddenool daroage trom ""tema! 
fu-

4.2.1.2.2 Effectand Detectable Abnormal 
CondHlons 

The effeot of a leak is the re1ease of hydtocad>ons to the 
atlllospbere. Low p:ressure. bllcldlow, and low levei an> lhe 
abnormal comlidons rhat miBhl be detecte.ble to lndicale that 
a Jeak has occurred. 

4.2.1.2..3 Primary Protection 

Primary prote<lion from leaks of ~rufficiffitrate to create an 
abnormal opem!ing oondltion wUhin a pressure compOncllt 
should be providOO by a PSL sensor 10 shut otr lnfiow and a 
FSV to minimize backilow. Prirnory proteotlon fmm leaks 
from tlte llquid sectioo may also be provided by an L.'lL sen· 
sor to slmtoff Jntlow. On an at:mosphericCOI'n[lOllent primary 
proteclion from liquid Jeaks should be provlded by an LSL 
sensor 10 shut off infiow. A <Ontaínmem systern should pro­
~ide primary proree!inn frorn small liquid leak:s rhat cannot be 
detectr.d by tlte safety devices on a prooo;s componenl Prl· 
mary protecllon tmm small gos Ieaks lhal cceur i!l ao Jnade­
qualcly veotllated area and cannot be detecte<! by oompooent 
senslng devl= shou!d be provided by a oombustible gas. 
detection SJilteffi. 

4.2..1.2A Seeondary Protectlon 

Sec()lldary [l<OteGtion fi-om all detectabJe leaks ood small 
gus leaks ln an illadequawly ventilated area should be pw· 
l'ided by lhe ~ency Support Sysrem& (ESS~ Socondary 
protection from smallliqllid leaks should be prol'idtd by an ~ 
LSH senoor ins!lilled oo lhe surnp tank to shut ln ali compo-
nen!8 !hatCQ<lidleakioto lhe aump_ 

4.2.1~ Lccatlon oi Snlety DevicBS 

In a )ll'O(»SS oomponem wilh bolh a liquid and a gw; =­
tion, lhe PSL sensor shouid be eonnecred lo .\ellse pressure 
ftom lhe gas or WjiOJ section. The PSL oeosor oltould be 
!nstalled at lhe high .. tprnc!icâlloeatioiJ on lhe oomponeoL 10 
minimize lhe chances oi Ioohng by fiow •tream conlaniÍ­
muus. PSVs shoo!d be !nstalled iil each OOIIlpOiltniOpe!ll!ing 
outletlioe subject to siguilicanl backftow. The lSL sensor 
should be located a sllffident dlstance below lhe iowest oper­
atlng Iiqllid leve! to avoid nui&llllre shU!downs, but wlth ad.,_ 
quate volume be!Wee. lhe L.'lL seiiSO< and liquid ouUel to 
preventgas blowby bet:ore shutdown is accornpJished. 

4.2.1.3 Liquid Overllow 

Uquid overf!ow ls lhe dlscharge of liquids fmm a process 
componant through a gw; or vapor omlel. 

4.2.1.3.1 cause 

UC[11id overflów Cllll be caused by llqu!d lnputm e;xcess of 
liqllid outlet capacJty. Thl.o may be lha result of fallun> of 1111 
upstremn flow rate oon~ol device. failure of lhe liquid levei 
oootrol systern, orblocl<sge of a liqllidoutlet. 

4.2.1.3.2 Eflect and Detectnble Abnormal 
Ccndülon 

'Th~ effect.l or liquid cverllow can be ovelpl'eSSUre or 
"""""' liqulds in a dowtl•~team oornpone:n~ or relea.!" of 
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hydrocarbons to lhe atmOsphere. High level!S Ehe delec!<lble 
ab!lOllllal condilion (lut!illdica!<:S lhat overllow mey O<Xur. 

4.2.1.3.3 Primary Prolectlon 

Primary pro!eetion trom hqnldover!l.ow should be provided 
by an LSH sensorto shutoffinflow in to the componeot 

4.2.U.4 Seco~dary Protectlon 

Soooru:lw:y pmtection from Ilquld overfl.ow to lhe a!mo.­
spllere shollld be provided by the Emelgency Suppon Sys­
""""· Secoodary proreetioo from llquid <Werllow oo a 
downstteam oomponent should be provlded by safety de'l:ioos 
on lhe downstream componenl 

4.2.1.3.5 Locatlcn of Safety Devlces 

The LSH sensor ohould be 1ooated a Sllftlciant dis10nce 
above lhe hi;:hest opemting liquid levei of a compOoOili!O 
preven! nui81l!lceshutdownl, butwllh ade9"-•te volume above 
!he LSH :;ensor 10 prevent liquid overllow before shu!down is 
acoomplished. 

4.2.1A Gas Blowby 

Gas blowby is lhe discbalge of gas from a process rompo­
nem through a liquid omlet. 

4.2.1A.1 Cause 

Gas blowby can be caused by 1'ai1ure of a liquid le•el oon­
trol system or inadvedenl opening of a bypas• wlve around • 
ltvtlcontrol -.11ve. 

4.2.1.4.2 Effe<:l and Detectable Abnormal 
Condilion 

The efftcl of gll.'l blowby CIID be oveJpreSsure in a dOIII!l· 
s!re&m compooenL Low levei is tlle &tecl8ble almO<Illol con­
dition that indicares gas blowby may oocur. 

4.2.1.4.3 Prlmary Protac~on 

Prlmary prorec!lon from gll.'l blowby ;hould be providod by 
an LSL sensor to shut off inl\ow ar shut off lhe liquid ouliet 

4.2.1.4.4 Secondary Protei:tion 

Secondaly prot«:tion from gas b!owby 10 a downstream 
oomponen! ibould be provided by safety devices on 1.1\e 
downsrream oornponenL 

4.2.1.4.5 Locatton oi 5afety Devloea 

The l.SL sensor should be loca!ed n oofficient distam:e 
below the lowest <.l{lemfulg llquld leve! 10 avoid nu~ 

shutdowns, but wnh an adequate volume belWeell lhe LSL 
rensor and liquid outl& to prevem gos illowby be!ore shut-
Oown ls accomplisbed. 

4.2.1.5 Underpressure 

Underpressure is pmsure in a process oomponentles.s tltan 
tlte design oollapse pressure. 

4.2.1.5.1 Cause 

Undexpressn1e can be causod by lloid witltdrnwal in 
exçegs of lnllow tltat may be the result of fallureOf an lolet 
or ouliet control wl>e. blocl<age of an lnlet line durlng 
wi!hdrawal, or thermol oontraclion of lluids when lhe 
lnlelS and ouliets areclosed. 

4.2.1.&.2 Effect and Doleotable Abm>rmal 
CondHion 

The effect ofUilde~piUSure ean be co!lap:se of tlte oompo· 
neotWJd a leal:. Low presrure is thedetectable abnormal oon­
ditlon thatlndicates Wldezyressure may ocenr. 

4.2.1.5.3 Prlmary Prolectlon 

Primllry prorection from underpress:ure in an ai!OOSpheric 
component should be provided by "" adeqUilte wnt 'ysleln. 
Primary protection for R pressure oomponen! aubíeot 10 
11!1derpressure should be provided by R gas makeup 'J"Siein. 

4.2.1.5.4 Se<:ondary Prolecllon 

Seoondacy prorection for an aUJioopheric compoDent 
sitoukl re provided by a socond vent or by a PSV. Secondary 
protection for a ~componenl subjeçt 10 >n1de:lpreswre 
shou\d be p!Wided by a PSL sem;or w shut oJf inllow and 
outflow. 

4.2..1.5.5 Locatlon oi Safety Devices 

11\e PSL senoor should be ills!alled atllle highest pmolical 
Jocalion oo dl~componentiD minimize lhe chanoo; of fouling 
by fiow ~tream ronlanliuants. Vents and PSVs sitould be 
hlstallod in w;oJdan~ wilh API Stwulard 2000 or odler 
applicable starutards. 

4.2.1.8 !;l(CeSS Temparature (Firad. and Exhauat 
H""led Ct:lmponents) 

Exces.s telllpe<a(Ure i8 temperature above lhat ill which a 
~ componenl is desi~ to operate. 11\is undesimble 
evem in fired and exhaulll heated oomponents ;, oategorlzed 
as e:<cess medium or ~ flu!d temperature and = 
stack tempeilii\Ite. E:u:t:ss tempeilllule in unllred oomponents 
;, di.scussod In individual compOnent analyses in APJX'ndlx A. 
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P-36 Ronoador Project 
Confract: L0277 

SECTION 3.0 

CLOSED DRAINS SYSTEM 

3.1 Brief System Description. 

The modlfied proc.,;s closed drains system on P-36 is routed into two vessels: Closed Drains 
Drom (V-45002) and Tank Top Deck Sump (V-533605). 

The majority ofthe closed drains are routed info V-45002, whicb is venU;d to the LP fiare. 
Equipment should be depressurised to one of lhe fiare headers before opening a drain volve to 
lhe Closed Dnrins system. 

Closed Drains Pumps (B-S33603AIB) nonnally transfer líquorfrom V-45002 to lhe 
Oi\JProduced Water Exchangers (P-l22300AIB). Each pwnp (2x!OO%) is driven by a 21.3 kW 
motorwith a design capacity of20m3/h at 15.0 bar DP. 

Closed drains poinis lha! are too low to flow into V -45002 are roufed to V -533605 via dip legs. 

ltshould be noted tbat thls tankh..., a local atmospberlc vent. 

The Tank Top Deck Surnp Pump (B-533605) transfom from V-533605 to V-45002. The pump 
(lxlOO%) is driven by a 0.8 kW mO!Of wifb adesign capacity of5 m3/h at 0.5 barDP. 

The •%tem collects drains from the foUowing equipment: 
" indicates drains to V-533605 

IIHeratdo\dSIP36\<In dreout\ST AR T -UP\ET-30 I O. 3 8-1200-9 5 0-AMK -939-0 LA 193 9-A.DOC 
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BRASO/L 

Drains Drum 

COMMENTS ON 

PROJECT DOCUMENTS 

lf it oocurs simultaneaously, ~ LSLL and lhe pumps do not stop, gas wlll fiow In reverse dlrectlon 111 the gas 
outlelline. In such scenarlo there will be gas in lhe drain lines, whtch ls agalnst safety requirements~~::~:~:;l 
lhe SDV roullng lhe closed dralns drum fiutds dtrect tluids to lhe drain storage tank ls dueto an 
dralnage of lhe largest vessel of lhe plant (see comment COM-P36 P036197). Remate actlon ls 
open lhe valve du~ng an emergency situation. 
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CERTIDÃO 

Certifico, para os devidos fins, -que o volume n!! Ir, constituido pelas 
fls. 1.992 a 2.337, do Processo n.''-19.489/2001, "P-36", foi desmembrado em dois 
volumes, passando a compor este volume 12° as fls. 1.992 a 2.185-a, e, o volume 
tr-A, as fls. 2.185-b a 2.337, a fim de oferecer melhores condições para consulta 
pelos Exmos. Srs. Juizes Relator e Revisor, Representante da Procuradoria 
-Especial da Marinha e Srs. Advogados. 

O referido é verdade e dou fé. 

Aos 31 de outubro de2003. 


