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Inet gas bstem 

A SyStem of preventh0 any eypOsion the_cago fanKA Q a 
tanter by Teplacing he_caeo/as t is pumpeK Out) 6y a nert gas 
Sometimes 6y flue gasom shps borier 
he inevt gas Austem spread the nat gas oveythe ol cavpo 
hyaro cabon miktuIe which mrease tHhe lower explasion limit (LEL 
lower concentvation ot wih the vapour_can be ignifed, Simutareousy 
decreasing he hgher eyplasion bmit (HEU (baher conenahbn at 
whioh the vapour expl0de). when concenhation rea
heK QVCUo 101, 
an atmocpheve is oeated mside he tonk m whidh hyovocav bon 
Vapours Cannot bun The conterthtion of met gas is kePt 5 

Qs s0fety imt 

Components of ln SyStem 
Exhaust gas A0urCe Inert gas kourte is tQKen from exh aust 

LyptaKes 6oiler ov mo engne as contains flue g20eA in it Inert gas isolahng VQlwet sevwes au he supply valuefom 
ptoke to thë yest cf he System 1solthi09 beth the System tuhen 
not in ue 

3 Scrubbing toudeT Flue gas eters he scvub tower from the 
botHom and pastes through a senes of water spvay and bafe plates to lean, coo/ and moisSt he gase The S0 (evel deceases

up-to 90 nd gaL becomes clear of soot 
Demster : NOvmaly made cf poOypso pylene, it is used to abst oYb 
moisture ond water fom he heated fle gas 

5 Cr03 blower: NOVmaLy tuO tyPE Offon blowES de tued, a Steam dven tuble blower or 1a ope aH on ond an elecica 
oiven blouwer fov toppng up prOCeSS

6 _pTess use ve9uiatiog vauwe The_pvesstoe wrthun the tanNI vNes 
wrth the property_of he ol and (tmosphenc_conuiton. To conhet 

thus vanation and to auoid Overheoting of he bloweY fan, a 
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pressure Teguwator valve Is attaChed after blouer_schayge whg 

T0-Civ CuLates the exCOA g0s bacK to the Scrubbing tOwer 

DeCK SeaL The purpose of the deck ceal is fo stop the gaei 
Tetun baK which are coming from the blower to Cago tanr 

Novmauy wet type deck seots are ued: A demister is AHrd to 
abSorb the moisture Caied auway by the goss 

8 Mechanical non-yetum valwe is dn addr tonal n00- vefum 
mechanical device in une with the deek Seal 

9Deck iso/ahing vauwe: The enpine 200m System can be isolatesk 
fuly with the_deck gyctom_with he hetp o tis value 

10- rescwe vacum (pv) breaKer: The PV bTeaker help in Coptrell 
he over y wder_ pressunzahon_of Cargo tanks The PN breake 

Vent is_ fHed twith a flome tvP tu awod the pre Igntng 
cwhen_loading or disOhavging_opeYGction isgong on 
Cargo tak isploh0p_ valwes A vesceL has number of Cargo 
10nKS ANnd eoch Caxgo tonkK iS_pyovided with he isolofing 

roue The vauwe_cahol the flow of_inert gas to hold an 
S 0perated ony by a repornsible ofticer im the vesse 

Mast iserMast nser is_ueo to matOn a_posHie pvesuw 
of inert gas at the time 0f _toading of _cavgo and dunng tht. 

12 

Looding time tis kept 0pen fo Qwoiou pressun z0ton of cag 

tank 
13 Safety and alam SYstem 

FOUpcoing Qre vanoU lYmi associated wth iner gas System 

High leveb in Yubhey leads to alasm and Shutdown o 
bOwer and SCyubber tower 
low_prescureseuwoter supplyo saubbeY tower leadi to 
alam ant shutdown of blower 
Ow pressue seawater Suppy to deckseau leods fo algm 
shutdawn 0f blower 

Hgh inet gas temperatuwel opprox 70 deg c) teadi to alam 
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0d Shutdoun f hlouwer 
Ow_presture in & ine alfer blower (0pprox 2s0 mmuwg) leads 

to alam nd shtdoun_ pf bower 

Oggen_Content high (R4) lendh to alan ant Shat do an 
blower 
louw levet in deek Senu leod to alamm omd bhutolo un of gas 
debvery in degk 
Pouwer fjilure leods to alaim and shutdown of blower nd 

Scrubbe touwer 

Emery eny Stops lendu to altm and shutdoron of blocwer and 
SCTwbher tower. 

FOUooing_ ave he vanQus alarm assoiate with inert gas 
Plont 

Scrubber Ow tevel 
Deck Seal high leve 

tOw O2 Content (11) 

Hgh 0 Content (5) 

Cod ube ol_ pressure_alam 
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DeK water seal 

Deck sea Is a water seai frted whih pemits inert g0s to be delvered to the dek moun but prerents any bakflouw 0f Cag0 gas eve when the inert ga plont is Shutdon 
t is vital that a suppy of water iS maintaned to the seu at 

QUL time, pahCuiay when the inert gas plat s Shut doon n 
additon dIairs Should be led directy overb0ad ond should 
not pass through the matnery Spaces 
Let ws lso koow that there is an la pressure Yeguatng Vaue (whioh Yetuns any excess mert gas fo the Soubbey andthen the g0 passes to he_ dek_(watey sen going_ through the vent valwe The vent valwe Should be Openeo when the moin la plont is Shut douwn in ordey fo prevent ny baclow or press ure buld up in 
he_pipelines 

There ae three types of design that may he_adopted, thOse are Wet type This is the Simplest type 0f water seal when the 
inert ga plant 1sOperathing the Aas bubbles thvough the water 
fom the submeged tnertgas inlet_Pipe, but if the tank 
presste excees the_pressUse in the inet gas inlet lirne the 
Lwater s_peste 4p into his in/et_Pipe_and thu prevents 
baxflow The drawhok f_this type O woter Seov is hat_ water 
dOplett my be Comea Over (oh the inertgO whidh 
Qthought do nGt impair He Quaity Of the_inest gas 
COud inense OTTOSion H demister Should thaefore, be fitted 
in fhe_q0s tietrom the 12ate sea to reduUe_aoy carny 
OUeY 

16 Semi dey type nstead huhhliag through the water tiOp 
fhe inet gu flow draws he seaviog_water into a sepevate 

holdiog homber by ventun action thus auoiding oY atleast 
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Yeduing the amOunt_of_wator da0pr ets_be9 camed over Ohen 
tt 1s functionauy The Same As lw 

C 7y fupe n this type the waterS drained when he inert 
g plont is in operationLga flowing to he tanks)_pnd Aled wit 
water When inert gal pIant is either Shut down_ or he tank 

prersuse exceecu He inert gal blo wer ds oharge pressure iUing_ 

Qnd doinage ave_perfosmed by automaticoly Operated Valwes 
Cotholl td by he louel in water Sea and drop tanki and by 
the operating Slate of the blocweS7he aduastagef hi's type 

Couud be IS that watey_Cay pveis_preveted The_drawback 
The iskK Of foJure of he automatre conhOW ed VaUwes ohioh 

may rendey the water seal ineffective 



u
r0

iD
 

ro
n

p
 

sCU v3LSiwIC 
S

c
y

d
 a

L
s
 iw

g
t 

S
M

vL
 0

N
U

 
JC

Y
U

C
Q

L
 

M
O

I 
S

U
i 



Project Work 
Name Anupam Kumar Singh 

Batch No :- IMU-36 

Enrol. No :- 1642813007 

INDOS No:- 16NL2240 

Deck Cadet Record Book No. :- 29101815 

Project No 105 3 

Project Topic:- ADDITIONAL PROJECT FOR OIL AND 
CHEMICAL TANKER 

STO SIGN 

A AR 

PROJECT NAME: 
Drau the crosS sectiorn of the_ pressure Vaccum_ Vawe_and 

des cnbe_the_ opesathing_ paoapPe

M.T. SWARNA MALA 



Page No10 

*| Pressue vaccum vawes 
Press ure VacCum valwes o PV vauwen is the ventlOtion System 
which pTeU ent erthey 0ver OY wnder precsure They are set usuai 
SO that tank presS UYe of about 014 bar will Uft he main valuve 
Ond TelegAe eren pressure The vapouY passes to Otmosphere 
though guueflome frap Drop in tok_ presse (ompared 
wth hat of 0Utside_tmosphere_wil make the SmaL VaLwe 
0pen dowO wavds t eguavTe intovnal presue wrth that of 

Outside 
Pressure vacCum vawes Operate at I400 mm of twater Column at 
at a va Cum of -250 mm of watey column 

Befove looding 0Y unloading, the_ high veloCHy_pressure 
vaccum Valye_mwt be tested fted to _eDSLLe hat is 
movable Ovey pre sSuve Note that, he che Uft s_desianed 
o ke self cloung 

Whle to0ding, the pverse umit of Hhe rocun vplwe 1s in 
eraHO, COnseguent4 t must be cheKed Lfted by 

tunng he Check_ Lt handle is Lfted fTom ts VPiCaL_ posithion 
to the pper_posithon and DUutomaticau4 bak 04an before loading 

SCommenced 

When uno00ding Start, the vaccum unit m0y eter the operation 
Conse qwenty, it mwt be heck Uffed by_pshing he vacCun 
back Chek Uft_un der the VOCum ut and auto mat cauy 
bok agin fo the noTmal_OpRration 
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DebaLast1ng 
Ht discharge povt toe take Sen water in balgst tonk for Contiou 
Stabudy Of the Ahp but when we tart 00d in ton4 Men 
we debauast fox toKs foY ship stabuty and egu/red dra 
4o be maintaird at oul hme 

In lood port before deb auashn9 clo and teminal vepresen tatve 
di'susshe propOs ed operathon in detal Afta the pemiss ov 
qyateddebalinstn9 (0med Out 

PrOCedurt 
After (ormeunrt of loading we do debouohing bygOuity O 
Teowredwe howe to open folowing valwes 

Sea hest volwe 
'une valwe 

Moin suchion valye of pot SIde 

'MOin SucHon vawe of Storbood Side 
CroSs OUer valve 

Respective tonk vawe 

Line seting_of debollashing bypunp 
SeadheE VOLwe IS Shur 

Suction valwe toY punp IS Openeg 

Dschorgng valve for pmp Is Oponed 
une vOLwe are Opened 

Overboovd volwe aye opened 

'Pump Stoted. The reauyed number Dt tank vnlwet baulas 

tonk is opened 
ViSual (herk is done on 0Uevbmvd dbchage 
Pomp ote as 1eguird can be set by coR 

Loading (axpo 
It 1s vey importu to CtDUsh_apnacd Aafe_Caygo operaion, 

emergeny Shut down 6gnal whwdh must be understood ant agrt 
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PYOceduse 
Pnoy LOading aw Py VolweIS Checked hioh leveU alpm_are to 
Checkedmonualy of ench tonk 
re-amval infovmathon is purg ed beetwe pn shp and hore sudha 

QUantidy of cavgo 
pashculaY 0 Shipk mm_and draught 

State_l cago tonK_whether inerted 0r washtd 
Ship's manfold details mcluding size of reducer 

Any 1equvementY tomk deonving dispoS0L 0f Ship_ dnd hr o 
ballast 2sidue 

Dumber nd Sie of hoge 0r CraneQwalable 

he maxMUn Shore_punping rate and the_presUYe availablt at 
the manifold 

HS Sonas he _vesoe mde fast to berth, the Are fighaiog 
epwpment Such 0s hont ektinguisher, Co ektogusherfre hoe 
f0 be 199ed fooad and alt SoPEP eguipments are Kept 
near monifold. Deck re ineave arged 
EOsuve hat_l ACuppet_ ae_plugge 
Cnsuve mat nser ae uuy shut 
PMOY loading ensuYe hat_inert gal with mQm isolation Va 

IS Shutand nls0 heoK_ G brandh s0lafion_valoe 
Ensue that he loaging/axm hose IS COnnected propeu 
On oethHing cleavoNe_fr0m_shore Set_uour bng 

Open t0nk Valve 
Open drop yalve 
'Ensure Une master is Shut 

Ens uve manitold daner nl vent vaue we tody S 
hut 

0pen monifold volue 
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Check ulloge pf fonk houy Ps we _pet caa0 in T00k AEt 
wAvds UP Con 10duotty inorPoe 0ading ate fo mmx Mun 
Colculate housy londing mte and (ompove it wih Sho_ 
houve 
Colcuuote She and stabuty of the ship once ina hour twrth th 

hep of (00di (at0Y 
Open mQbt nse a per need if tak ressu iCe0S 

10Pping up 
1OPpin up wllage_must be Calclated in aduane 

ASK terminal to Yeduuw he oadun 1ate A tOppin4 uplula 
hu ne01y Come 

Monitor tonk_uwla90 (00tiuOs manuauy 

/ topprng up uuag 0 one tn is coming frst, montor that 
TK One the_Wlage_ reache hut tank volwe And at the 

Same hme heck he mantoldpreccue 

Once he tonk VaWe is Shut Check age of he tonK 
toY S0nne hme to check and (onfiam hat n0_cavao is 

COming 

Siani fhct_ nohe to fOmNa beove Complehon_ of loading nt0e 
One the toppin9 up llQ4e of he tana ComeB QAk temnn 
to stop L00ding aNd Ahut toNK VaLw Q_yOU_Qt nfovmahon 
om Shore thot they haue stopprd londing
he mapfold vae ond drop volwes ave Shut 
The monitold is_ disco nnected_ano dYnedinder the 
YennSi0n Of 1e4P0nsible_cfhcer 

The_mot Ser 1 Shut 0ppin 11p to TeQuyedpyescure 
FinoL uLAging to be_don 0 aL fanKs 0Lon wh he 
LOAO SUTVeyOY 
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| 7hen dlocUumentath on re lone Suh as 

Lofey of protest 
BIl of loding 
Cavgo dis ibuthon in each COT 

Balast tonk Tepot 

Tme h eet 

Swp's dYa ft and tim 
Shup's tonk report 0ve exchanged. 
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DS chopi0g of cago 
Prioy 2mving t dischar0e_pOvt_n exchange of nformaton 
beetwee the ship and the temina will take pae One me 
vessel 1S ied up at he termina shyp Shore safety Checklist w 
have to be flled OUt Since_pwmps_ wil be xwwning at ouschaygE_ 
port, Special attenhon_ wil hawe to be giuen to monitor e 

U U 

SOfe unning ofPums 

Suppy of la to Cago tonks being discharged Confrm thot the 
Cn man Supply oxuan loveIs less than S/ & Suppied fo 
tonKs The date, time, Voyage number and descoiption of operatiON_ 
Should be entered on the lS fced prersLUe and OXygen_density 

e0Yder 

Safety Conirmation and cleavace Once Chief CAiCer is SaHGfied 
that alL pYepar0ahon made fouoW109 he O Chage_plan and 
He Sh0%e 0dty representatve haue confimed hat he faol 

IS Tpady T0 Teooe cargg_ he may_0vder the_desrgnated 
manifold vnlwes to be 0pen ed The -a 0tput fo fhe discharging 
Caxgo tonks 
the disCharge plan Commence dscharging t reduced Speed 

ond he ischarge DpevahoN to commence fowsng 

Fotlou Shore instru chon nceae the uschavge ate once 

H POs been conhiimed that n0 O epkA_nd Ahor are 
at her end until_he agreLd car90 ol_moNtold_pre ccuve 

has bee eached. 

Deck watch andd Personnel arangement 
he deck untth shall ChecK_ fOr O (eakA nhe (0rg0 axea 
mough the (org0 Ol dischnx_opeathon At the heginni09 of the 

Operation, ontam no oil eOkS Dmpiping jois_Ond pn orl 
NHlOuwI09 ioto he taKS Other than he tanks bem uued 
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Continue monitonng of he orl leveb fYom he dscharging 

TMs, ntl seHing down of carg0 DIUmPs nd H0 Yate The 

manyold press uwe to be monitoved at au Hme amdd mon to 

PoHons(Where bil UKey fo le0 

Starnng of Discharge opevation punp and Qaushn lofernau 
press uwe 0f tonK 0pe manifold valvek r Ond 8tart the fsE 

COx00 pUmp at Slow speed Affer Confsming the reguuay 0perato 

C Cach_ part, 0pen_detwey ralue f0 Start pumpng ol Then Start 

OHher pumps Ony Qfer C0eving Yepor Gf al 8Q/ety checKS 

Confrmed bom 0L ationsof deck/pump 300m watth hen 10 
the inshuction of the terminav Side to inCrease the manifold 
press uve fo the a9reed prercure 

Shutting down of carG0 pumps- 

The pump discharoe valye_houd be closed at the same to 
a heDunp RPMS ae Teduced when he pump hOs stopD 
the Suchon valwe Shoud be closed 

Bauotng 
Fill tanK utn baloAt wAter according to he baluahn9 plo 

NOHPy he femiNnU_OF he Matter belove ommencng he 
boulpohng opech'on. 

Pirsty ue wi_ ballast tNKA by_2avrty that mean balust 
of tonk w1hOw involving Of_pwmping Unit YoL wt U 
D dhe tonk by Openin Of seachet valwe, main SuChO 

vowe of Port Starb0ard Srde CYOss OUe yalwe amd eSPp 
tank vowe ohenwer the hip's ballast in teve wrth -h 
wofeiun Y0U mehogd st0ps 
The we 103 6alasin9 by Punp AS per Company StO d the poss ibuty of ballast ovesflow when Qlongsi 
t0 aword 
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Balostirng eueL of av tonk Ahal not exceed 90 O The 
tank's COpacly 
Keepg n mind_duing baulahng, neuey shut the taNk v 

befove Shuthing he pump 

EShuPping 
inheOst Sto9 o discharging_ crop the number and Spea Of main cargo pumps nd gvaduaw Yeduce #he openi0g Of delivey Volwes to Change Ovey to APpin9 Stmppin9 IS dorne ohen eve 0f o in tonK deoeased to te thon Om_OY ohen he pump Loses uChon a he ur9 tookRo in he Ca Ygo 

froma) Smppin/ Is done bH applying 0f deK Oir maun capo Uine and hencepusing he cayAO and Creaking SucioY and soha y9in9 LOYgOfhrough he uin stipping une 
FOx furthey Confismhonn of effehve mppin9 O CLosed system OF manual dipping_of Corgo tonks Shoul he done by Ships Cre 
fo ObceHOun fhe 0il Condj ion m he b0 Ho m. 

Complefiom of Dischavge 
Cose he manifold valveA afte confiming he Comptehion at 
tonsfem09 ol 0 he terminal Dyain hote am avmu at he 

manifold All manifoldu YOlpes dsain ave to be operated under 

Supeision of chie oheI: APHe Aining O alL 0 hoces oY 
aum CLOse tank Vawek And Vet YolueA A Cago in decK 
COYgo une should be puhed by unL pUNiNg fo the hosea/aym. 

Press uve Adjvst inevt g pYPssu in tonkK and stoP he sytem 

0hen Hhe pvessue eaches t pretNbe vV0Lug (uAuauly to00 mm 

The 1oS recoYder should be on fo yecoYd and monitoy tank 
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hramo pump System 

The an0 Capo_Pumpis averia sn2e atage cetrgo 
pume DONer ER hydraulie mo tor prescure of hydrauic OL 
om pouce pOU Saf and efiuent 0perahonAl of he 
Caxgo punS are ade jn staines steet and deigned wrth 

AmOoth NA eDAYfo-Clepn Audace Lontunng a umited nom 
tf fon9 0Y SupenY abUy fo_ pump y Vaua 

The cav90 pump has a bwt-in hydraute m Otor Connected toh 
impeuer by Ahort idependent Jhaft Moto Ahoft_ond beang 
are ubn Cated nd cooving hydyauie dnm09 O 

Design features 
VerHcaAnge st098S AnaIP Auchon inpeuen axioy holnnte 
Robust hydrauwr_dnve wih_chort_ond stilf_ dnve Ahaf 
Foil Safe deon Lubnnhon and o009 0 pump by the bydiauwc 

dnring 0r medi um 
Pup matfenal: Stonless Steel 
oncen tm hydyouic_pipes oy maximum safety 

otlerdam_ ventilated fo otmOSphere pYoteLting the eptioe_pump 
Echanicol Aon a00inst_hdvauie ol 

J0ube up sea 0goinst Cg0, Ony expor e 0 Sfatc pre ssure 
Artt 0toton brake londing thOgh_pump 
Smooth pump extemor, sef dvanng and easy-to Cean 

Peuformane 

thvough he Sheed 10Y9ue_Comol (Stc) valwe 0n he pumps top 

ne fonmo coxgo pump S eay toOperare he Dydrauuie
Onue pT0 ndes emote And tocal stepres CepaotAy cotro 

plat The STO value automlICOy 1Laiates yorauve etre 
D pressune_and ftoe fo he hyulic otov_ aCcexding 
to the distharge ituatov 



Page No. 23 

Powes Pack Can be Started 0r Soppeel 2uale 0 

he_Conhol poneb from electoc SBAYter Coumm POuwerpock 

CON be _Storted in ny Seguemce MxiMUmoUy Pouerpek to 

be Stasted dunng one hour at intenal of 15 minute 

moe han one power pod ave to0ded nd hydyQulic oit 
tempesatune inoeases fo 6stthen ContDL System will 7elo0d au 

Power pok exCept one and rest ave Qutomaicay yolo aded 

(Ohen temperotue 0f hydrQulic or decreQse yom 60C. 

Shipping: When the corgo tonk S mpty the Speedu of he a 
pump is educed to_perfovm the hnal Ahipping ol the tank: 
.CIOse the coxgo vawe 

Open the small ball vawe on he shipping lnt 

Pessut the pipe stack, by connecting the puxging hose wt 
COmprewed a 

Pest cargo out thTOUugh -the stmpping une ond int0 the cavgo 

ine 

he puMp (mpeer 0tatos and 0ctA a non-YetUm vawe t0 

pTevent CArgn om yetunin9 back to tank 

Puging and seal monitoin9 from dRek level 
pIump'S COHFerdam 1S puyged before and aftey dscha 

Opeyafion Any (eakKag0 aC0K he caYgo Aenll_OY hydva 
Or enA collected in he coffesdam, will be fovced to 4 
exhoust tap on deck wh ere It can be meas ur el 
hus is a Linple nd relvable sea condihion moniton n 
Sy stem. NO need for any etecmc 6ensoY noy anu ufom ati 

Contol SYs tem 
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Inehg 
ner09 0F inest aulgas hauing 0) les thon 5() nthe_t0n COed. inertng 

us p CCEK dSpiace he ftanmabie coqo vopoUY Ifh ine 4h us educes the Ohonce Of expios0n 
The nevt 0sShouud hawe oxugen colent of les than 51 (oniuos mon fOng f 0, IS done by fxed O natuy zes tn I System u 
dusp 1aceb 02 COntenf n CCR and ECR 0 Cotent Bhal he Checked 
pen0u COUy om ndam valwe d b0th ihail be Compased 
TW0 hOur, One houy nd haf houy Mohice ave ven f0 ER 
Ensue hot non tonkA aye ISOlated. 
Open d/K moin isolation valwe 

Check he eve Of wate) in decK Seal and infoam fk. 
nhOly mu Contyol vouwe is ghut Md puw ge conhul value_ 

Opened When 1o Atavted Md 0 Cwel dyops t0 eA than 5 

the min contol vawe automahCaly opens amd puge c00tol 

YOUue IS Shut 
Conhnuos montonng O decK man_pe cune Contert as weu 

Qa level of wOter tn dLk keal to be done. 

umut of maximuum preswe nd nunimum 0 (ontent ave set 

preSSUre eLELd OY 02 (onfent myeases, the man (0nhol 

YOUue oufomathCouy 3huds 07 pu9E CotTOl vv_open_ and ie vesa. 

02 pntent nreases S7 , U e of waLey in dick keal ic 

t tow, fe sy stem 1sps utOmahcay 

Puxgung 
he ntYOduLtion 0f nert g0 Into a tlnk whdu is abeady 

in the next 00nditionn Wih tNe_pupOSe_Of fur fher vPducng 

he_erish0g oxy9en (o l nd or 2educn4 the eKIS h 

the 

hy dro cgvbon ag (oent T0_ (PueL betot (wluch COmbu hon 

Cannof be suppoy 1Pd (UY StusegtnTy h0ued e lat 
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IC Sustm is Sjavted and iniected inko he ank dit displdes I A 

Thus pyoce Is tef fox Swtable penod of tme lo pefect puvgir 
te St0ppmg (n, the H and 0 (ontent Qie neasO CA 0! au 

he indvidual t0/KS 

hydxuCasbon shll existA Ihe p0W) I 0am tavttd. 

AS pe Is n011, theve ave two methods 0f Puging 

Diution method taKe place_ohen he iCom 0g inct ga we 
Hh he 0namal tank atmosphere t0 {0rm a homogeneou 

mistut hYoughout he t0nK So_ thad u he_p'0ce CoHNe 

Hh ConentYahon of th ong1nal gas deti@aes p09yessively 

H IS im0OYtOnt that the inetQ0s has Auihient ety Velotty 
penetvate fo -he boHom ht tak 70 enSuLe_ ttus, 

imit muf be placed on h numhe Tanks tnat 
be inested Simultanecualy 

Can 

Displacemeat metad depend on he tatt that_inet ga s stau 
hghte hN_ hudocarbon gas S0 that whele the inert qa entes 

ot he 10p of Ahe tomk, he heauier hydoocavbon 9aL escap 

hom the boHom4h)0ugh Swtabre prp ng. When wng his meha 

tIs impoxtint hat he inet ga has avey ow velouty f0_ 

enabte_a_&t0pe honontal i0tey face to be devetoped beefween 

Sevexa tanks to be inerted or pur9ed Simuut aneusl 

Aeyotion- When it is Y0 ea to gas tree a tnk after washing IS Pu 
o migimme the HC (otent 2i: by volune tdhen it is Oevated by fresh d 
The Hc (Ootent nukt be MeaAuvedl wrth gu det ector 
Befor #arHng 9OA se0n9, the Tank Shul be IsoLated fsom Oth 

1anK when portabe or tied ta re e to 10tOcduce s in Hte 1 
fhe ner gA intet for hat t0nk Shoud be isolated 
he nert gas System is Ued for draungresh av, al he 
tons whudh have to kept nestecshau be Iso1ated. 
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PTOnK cleaning 
Vess m0y regwe to dean he cg0 orl tonk and 0y TeAidis 
in oYder 40 

C105 fee to for man ehy nd 1epoiS 
Preparë tank for change of grade 

repabing tars for dy dona/vepai 
TaK wahing_ atmosphere 

Watey washilg of cargo taKs Shal be done in he fouwn tmosphere 

Ine An tmosphere is made by inertingO flue gfom 
boley and in vesult the ovea_Oxypen_Content_ O he taK_Atmophee 

Should not evteed 8/ by vOume 
PusginA: An atmosphere is made by itOudHOrN Of inet gas isto 

tonk whidh is Qlsendy in he inert Condution with the pupose 

of fu}her veduong e Corert f hydocavóorn content beiow 

(owe ommable_inmit 

Tankwasking_pre pye tnutthon 

TonK washing shau be camea but o/ the vessel t maximun tim. 

Tt is to be ensused hat at no stage the woshing wate Shoud 

buld up tnSide he tonk 

Detailed precaution_(aid _doon in 1ShOTT, Shal ahay! be 

Compied with when doing tanK ClEaning. 

Tank washiag PrOCe dures (fxed *1adhines): 

Tonk Shaul be inerted upfo uhen tHe 02 tontent Comes below S/. 

CleaninA Shou be dore uslng The jnfeY conecked klop tanK arangemnt 

QA holdig tanK 

Before ommenuy tank CleaN� the _/Op_tok Shau be filled to a 

thesy vouume 
The carg0 pp Shall be useoU to Suppuy waw (water yia tane 

Cleoning Uine fo ne tMk_CIeaning_maine 

This pump shau dr0w wotefom one slop taak ud sioyUtaNeAl 
he ther punp 1s TUning Contnuosy to disch0 9e the washing 
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unter to ancther SLOp tank 

The l0p tonk leuel shoul be_cLOsely_m0nitOYLd 0 prevet 

OUerflo 

he taoK WANh madune ued far_wQshing_Shauld conplete 

N0 Of CyCles_A_pr he nanufaturr manua 

The 0 Of Cytles o be _wed will depONd 0n he degyess of Ceanna 

Tegured necessAy the water may be pre heated (lecs han sst 

LwSng he_cago tank clening heater 

Change_of graa 
n cetan iYcunitances it tom_ be neceYY_or piOdut toke 

(UndiriaKe taok C2ashing fo Quoid cargo (0ntaminahon . uwhe 

neu_hange r0de In Hhe ahsence Df speuht inshuHON from 

he chateres/compo0y, the vessel hal fouo the tonk_ (lednog 

DYOCedurU hom PORM CPOI2 AS a_QeneraL rule produet tonker 

Should mve pod port, wrh a_corgo tonk ready to ru ve 

he orade_of _co90 omnated for ODdng 

Cnas reging_far man_enhu 
In uraey to he_Aa free for man enty_without breating a0Matll 

a tonK OY enuosed Space Must be ventilated wril teut ontrm_ 

hat the HC g0_concenration thoughout the Compartmet is. 
est han 1 Hhe EL and additHonal test have been made 

to enhnm hat he O» onient s 21 by vowme and die i 
0pptpate that ther 1s n0 hydro carbon_gos Aupivte bengene 
nd che 1OWC gase 
uO wng_to_an 10 an4 Lthtr stadavd_ for a_puspose_oh�y hon 
mon nty wthout hIPathing Appaatu mut be thovoug 
ASe rs nd de staud bfOve upesation commence n Ov 

fhof nELPSSprY afety _meAAUYeA CM_be_PAÍA S2a 
And mplemnted 
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POCeduses and precauutions 

A Yep0nsíble fttcer ut 8upevCe lhe go /uYng o/"/1hinl 

All_pexsonnel on board Ahond he 0ic ed 

about to begin_ 
Ppp0pate "No SMOKINn" 1eguat1oN shod he nJorrad 

to be 
nstumnt yaed for qa_ fpoeing hutd bo (nlibsote ud fralon 

In actordan wth he monu/octone mtta tu chon e fone foily 

0perotron 

A operDton ShoUd be (osed uni Drtunu vnhtnion n hr 

individual ompatmend 15 1o 

Ventng flhmoble go_Shoud be by etol o nd 

method heve gf1eig_ 1nvovel the 1n 0l e g o 

The unher D open hou _wnt Oed pausp 

Hyng_ ShOd b stopro 
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The ESD Shoud be operated in foluowing Stuati 0n 

STOATI ON UN T ALARM TRIP VALUE 

Ham 

High boK pressure Kpa 

Sentine value by air Kpa Max 100 Min 80 

53 +3 High/ low temperatur 
Pump over dischavge press 

Alarm 

7np Kg/onLtual préess- 1-57 

75 +2 
Pump cosing overhest_ 1P_ 

600 
126 
800 
126 

M 
Remote spedLhorge MIN 

MAx 

Manual Speed thonge 
MIN 
MA 

MIN 

iming C0 pump OPeranon STARTAle 
STOP 0 81S 

Exferna signal LOo iner gas pres&ure 

ESD iS to be activated manualy when. 

To case of oil Spilloge on dece 

In COe 0f wading arm hawe asconoected. aludeny SO as 

t0 prevent he ot dscharge at sea 

Shove ask for emergeny Stop for vealon Such aA leakage OV 

Shore side, ESD Should be monual_ ope vated, 

In case of fne in accomdahon or any machney Spae or in 

deu 

(6 0O0n ativaHON_Of ESD he Steam 90venor valve will Stup 

Ond will_ Tesutn Stopping_Of cago Ol pumPs 

(C)TesHing_pspcedun of ESD are aA fOllos- 

The ES System Ae_ piPa Out_ in_pe- awval Chechs 

the_sChoHe_ port_ fro_locathon Such CCR, mafold 

engne 00 
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Fisstu, Stost he cargo ol pump om CCR in lQw KP 

Une wey hung 1S noimau wth SCho4E VluE Clos ed 

NOUD ESD system Con be tmed from vanos places 
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) OXygen anauyur 
UXygen amaly ter ed On-board 8hup work on M4 nenc tPe 

me asurenent System: Pavamagn ehc System 

hs 15 he one of the meth0 uhuin9 the paamagnetio property 

of OXHgen. when a Aample gu omans 0Xypen, the_oygen is 

aan ntn the nmagnethio fheLd thereby deoreasng the fow are 

Ot Ouxrlay gas 1n Stream The dfeente in flow rates_Of he 

two Strens, A and 6, whh Is (auseo by the effect 0f fow 

Tetmon in Stream B, IS propohonal t he owgN wneMdtiOn 

Othe Sampe ga The floe 70t ave_deteymed by the thermsto 

nd on verted ito elecncnl Aignals, the dfferenu of whlh 

S OMputed u OXUA Sional 

Cauvbrdtion 

7he ins hument 15 Cavbrated_ frequeHy thvocghoue the operting 

Fill he 5opung bay with cabbatea ga 

COnnect he samplrng bag to the gau inlet of the mStrumnt 

Alo he readng o stlhlire, if He reading S different 

Yom zro, use he zerd djlfmenü Strew to bing he meter 

TeOdng t0 eo 

AfHe Coubrthon, emOve he SAmplng b0g. 

Alow euh a to A0 t he instument the eading 

Repent bhove_prOua 0ne moN me foy hnol_calibrohor 

After Colibvohor, nmaKL a era_of he cabbrhon in he 

jmitaton 

This instrument shoula be 1Jularly Cavbrated 

uaud Mamnahon presuve 0f tep effecd may vesuut in d»ftig of 

Inshmen� YesponKe 



Page No- 37 

6) Explosimetev - Combutible gas monifox 

piosinetei rs a device that 1s cUed 10 etemne he Content 

Of udrUCavhon in the at mosphere 0f tanK Spaces On ships The 

Scale usEd IN the exlos imetev /S maked in terms of ower 

xplosive 0 fammable limts ont a a pevcon04e_of the lower 

umt () The scate may alao be nmayked in parts peY miluon (PPn) 

WOTKing prniple 
Exptosimete works on he pmnciple of Wheatstone bidge. The 

Lwheatstone brdge is Suppbes with a battey and here is no flou 
CCuyent through the meter when the bvdge vesistane is balaned 

One of the four resistance in he wheotstone bndge is a hot 

ilament This vesistonce is encosed in a Chomber twheren a samge 
1S dawn with the help of flewble tube nd aspirator 

he combushion of he atmosphere sample tore ptace in chamber 
in he presence 0f hot filment The combution of goA dvaun from 
the atmosphere Cauwe incrense in he temperature, whwch tauue 
Uronge in Tesistante ond imbalone in_wheatstone bicge Due to hs 

1mbalan, Curet flows through the meter and the readng s 
Caibroted. fo ini cate in pevcetoge of lEL OR PPM. 

Cauibrot 0n 

CoubY Ong on inst Umet invoweu 

nstYment wing the eaibraion q0s of Known gas contertT 
Spannin9 and zeroing he 

ensure the g0 Tead9 aye within manufacturer's Stated 70eYU 
If the instumet TeodinA are out of toevance, thas he me 
wll hwe fo be Caubiled Cavbranon invves appty ing the Cavb 
a of Known g oMert f0 he instyument and hen ad/usti 
the sensoY OutuI WrO f0 Yead the Same a Known ga coM 

should be tekt ed d ineCe stary 3e- cauhated month 
The esus of he test Shoutd he yecor ded n the plonnec 

mantenane sys/em_ 
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Cry TanksCOpe 
Opevathog mcipre 
neSensSng eleent of this inshuments sually non-CaraHO 

hOf frlament 7he compusithon 0f the SoOuNding a8 determnel ine 

Y of loss of htat from he hlonert nd hence it tenpëIOtuoe 

nd vesisBance 

ne sens lament foxms One aym of a whentstone bnage ne 

inHa zer0 0perati on baLone the bvdge Nd estabi Shes Hee 

COmecd voH a9e aose the filamet thu_ensuing he orer 
Opevatin4 Tempexature Dunng reroing,he SensOr filoment IS- 

purg ec wth oY or inert ga hat is free from hydOcarbors 

e preSeNce of_ hydro carbon goses_chonges the résistane Of he 
sensor f(amet nd this is Shoon by a deflecthon on the bndge 

meter 7The meter qives a direct seoding of vo ume hydv0 cavóons 

Keading is taken al he instrument has been inihally ket at 
Terd wrh fresh ar in content with the sensoyflament, a sample 

/S drawn into he méter by me fa rubber 0spirator bulb The 

6uth should be opevated uhil #he meter _pointer comes to rest 
on the scale then asprating Shou be Sopped_d hoa 

1e0ding was taken 

Calibration 
t Yeguires the prOvisi on OtJaL mikture Known as hydyocarbon 

Concentraton. The camer ga mu4 6 nihogen oy cavbon diovde 

SinCe this 1nshumeu may be yeguren to MeasuUre ether low 

CpnCentyohon[1/-3/ by VowneL 0 bgh Oncen nator(9yeater than 01 byvol), 

H iS Tegwred to hwe Two 7E7 Mix1UDe ( Uke 21 and 15, hu valme 

Or One mixture bectween heLE To E( URe _8/ by votume). 

These sanple tets AI_draun_INO he_jstvuunent for 

nauysis 
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w70xiC gas monitor 

16 botHery operatod detectOr to monitor tOxiCaM in ambrBt air 

Ine intorfate anda radið yana cover are houed in a Hame proof 

nstyum ert enctosue 7The delectovs montors ea vaviey to foMCgaues 

n the pavs pes milbon/epm) range Mduding mm o, Cavoon monoud 
Chlonne, hy dro9en_etc 

The _unit Is sef 1deathable fo the netwOYK 0f He ofmer _WesE_ 
monito The wit Communicptes wih he Contoller by Yaam tHOg 

Complete dlato pouet_including the uve ga_concentratn Teading 
ni the Sens0r diagnostic data Such a lo battey, sensor 
fault nd cabbraHon modle 

Availobe opevohing_frequeny 900 MH: &2.toliz 
Operoing rage tbne_Of sight)- 9 00 MHz- 5km 

2 AlnHz- 2km 

(i Chemica reagent tubes 

Chemical eagent tube onsist_of a seLected gal tube and hond 
pump The hand pump the drows A fred volume of gas by 

nuple 

Yotating th hordle # tght vacun geal is formed by a greuea 

plunger g0sKet A_oOuY ChaNge_aorg the fube along the tube 
ond he lengh of_scotourafiorn whioh 1s measred as the 

0nd 
g wnuntraion 5 read aff s Acale integiat witn he tube 
Reodng_thL tubes: 
The on tentroti0n Of hu_ Compound beny meQAuTe 1S read 
directy from the Acole pofed on the tube 

The reoding 1S 10Ken fuYhest_stance alo ng the tube 
that the Colour change becomes vnsible 

Read he tube innme Aiatey Aer,Qs AAMpling, as colours 
chant fad nr duispeise_pth hime 
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(D) Fixed gas detector System 
xed_gal Sampung System IS 1ntended for detection U/ expios/VE 

eA OY toxie gase in coffexda sfol spac es, bauasl 1on, Slop_ 
tonkl 0r olhey area adiaen t to caygo tOkA 

Operattng_pnnGiMe 
Ihese det eHors ae based on the fact hat Combuutible AOsCs Ca 

be oxidned to pYOduce heot Once hey reach a Certoin tempera1u 
they will 1gnite and bun howwer in the presene of ertain 

Chemicals the ignihon tempevature 1s muh lower making he 

Aa mor Suscephble tofire and exp/osions 
A 4as senso Contans a platinum coil ond Is heole when 
it comes ito contact _cwith gaeow reactar5 Ths Yase he 
temperatue withm the cond The sensor wil sownd he 
alavm and aler people_Lhat temperalue Changeu_S wihin 
what 1s considerea a doaNgerOus nge 

Cobbration 

USing the approprate spon g0s 07 caibvahon_gas for covwect 
Caubrohon of Sensors 
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DM-E 
oipeine diagT om f1om cargo tons to overboard dscharge 
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(PinCiple of ope vation 
Ine oly pxtuve is pumped out to the sea thvough the (CS 

PUmp 1_SAples pObe and a flou melor sensor 15 C0nnedLd 

QU TNE UCharge pipe, befove the oveboard vaue, to 5ee h 0 

Content Qnd he flotU of mxtuve 

e Qata pyonded by the two sensoYs ave fe d ina otrol u 

Wheveni is anauy1ed and the dis charge volwe 1s nrolla y_ 

the same 

I he contol unt Senses a ise in the ppm_ and ow ompa 

0 the permissible vale H will Shut the Overboard voue na 

Open he eorCulaHon vauwe whioh is conneted to he Mop tonk 

(C) Operoting procedue 

Lef _Mume_PR O tonker need to Cle0N Cavg0 tos whih_ 

were caying fotQ oil_cago 29000 MT S0 

STEP Marpol imut_of total_ ol_we Con_ discharge in wash w0ter is 

1/30000 of the caYgo camied. So thhe totol oil from the 

wwng Can be dscharged is 1MI( 1000 litres). So set he tota 

Oil Gmt o t000 itres in UDME 

TEP 2 Press " MO DE SELECTION" 

SOLect" 2) Ort Discharge" 

Under"Oil disha1ge set up goto "alaym Umil ond prest enter 

Set the ne votu by _up amd doun arYOu'S andL pres enter 

t tilt K to Ntim Wuh we uil and we have now set 

h maximum oil dishovge umt 

S7EP3 AlDu minmum 36 hours Setbng hme to evAUre that the oit 

ha, epe1oted npley rom (wate n slop tanK 

TEPA Check o 0hir ndotron 1eloted o Vestec being envo ute 

yescel 1s not i SpP0o rP0 VecSei i, 50 nautical ule awau 

rom 1ond 

STEPS DO Cheus nd puep 0DMr 0 ope1gtion 
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STEP6 StaSt he slop tOnK pump in eur culation mol b Keepj 
Overb0ardd valwe Closed ant monitov PPM Of orl Content f 
S gh he Stop the pump. {f eve twng s OKay, Btat ovevbo0vd 

dischavge 
STEP Carefuly monitor CUsClharge operation and confivrn no od Sheen 

are ViSible On cea sunface You need to do he over-bo 
USChoTaeDpedhon dunng day bght only. Monitor the oil-_water 

intey face lewel by UT tape 
TE8 AS we reath the interfae tevel, 8tophe overb0avd disdhavge 

D)W Alarms 

Setup enoy alaYm 1S ppm 

Memoxy enor alarm 30 L/NM 

COmm unicofi on eroY 'manual ovende 

Oveyhectng 1PS reciever ewor 

Piter fhme-out (Warning printer pae 

Cleaning ewor High pumP temperdue 

Plow min. imt 

Floo max imit 

Foi lure alavm 

(4 Auto shut -0ft 
f he cotrol unit genses a se in the ppm aMd flow Compaing 
to the pesmissible Value, it wll shuut he overboard valwe and 

Cpen the Teuuladhon vawe whudh is COnnected to fe slop tank 

(u) WorKNG f TeOYding 5ystem 

The foll0wing input musf be reorded by the 8ystem: 
D15Charge Yaltt of fhe p _ ohVO OsCN 0Jng the oily water mixtuve overbeor 

2Th locotion 0f he Shp in (oifude nd tongrtude 
3 Date nd fim of he_hage 

4The toto guanh1 thot has been disthar ge. ovevboavd 
5 O1 Coteut of t distharged mxtun in PPM 


