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6.3 WATER SYSTEMS

6.3.1 Fresh Water Evaporator Plant

Evaporatoer

Maker: Serck Como

Modizl: MEF Tal-T

Type: 7 stage flash evaporator
Mo, of sots: k]

Capacity: TH) tonnes/day
Evaporator Sea Water Famp

Maker: Pompe Garbarine 5.p.A
Type: MLT 2000315

Capacity: 530m*h at 4 4kpiom?
Mobtor rating: 440%, 110KW, 1,750 mpm

Evaporator Brine Pomp

Mlaker: Serck Cormo

Type: NT 20400

Capacity: S500mYh at 2_5kgiem?
Motor rating: 440V, 42.2EW, 1,750 rpm

Evaporator Ejector Pump

Maker: Pompe Garbarino 5.p.A
Type: ALY Bl

Capacity: 105m/h at 6.5kgfem?
Muodor rating: 440V, 3TKW, 1,750 rpm
Distillate Pumgp

Maker: Allweiler

Type: CLT50-315

Capacity: 33m'h at Skglon?
Motor rating: 440%, £.TkW, 1,750 rpm
Condensate Pump

Maker: Serck Como

Type: NE 25 - 20081

Capacity: ome/h at 4. 0kglom?
Motor rating: 440V, 3 AKW, 3,500 rpm

Recirculation Pump (Unit No.3 only)

Maker: Pompe Gasbaring $.p.A
Type: ML 150250

Capacity: 340m*'h at . Skglemd
Muotor rating: 440, 3TkW, 1,750 rpm
Introduction

Three fresh water genesators are provided. These are of the Mash ovaporation
type where heating of the sz wiler feed takes place outside the evaporator
unit, All evaporators are identical, but two of the evaporstors, Mo, | and Mo 2
are supplicd with sea water feed which has been heated by means of the waste
heat in the diceel engine cooling water. The other unit, Mo.3, employs heating
froem the steam system. Heat from the diesel engine jacket cooling systems is
supplemented by steam heating as necessary. Sea water feed to the evaporators
iz heated extemmally in a sea water heater and the healed sen water is then
passed into the evaporator chamber by way of a motor controlled valve, The
chamber is maintained at a low pressure and so when the sea water enters
the chamber it mpidly evaporates a3 ils temperaturs is above the cvaporation
temperature comesponding to the pressure in the chamber, This is the principle
of flash evaporation.

During evaporation, gases dissolved in the sea water arce liberated and these
can destroy the vacuum. The low pressure evaporator is fitted with an air
gjoctor sysiem to keep the pressure in the evaporor chamber low enough to
allow for evaporation, There are no heat transfer suclfsces on which sall scale
enn form during evaporation because of the external heating, so it i3 possible
o evaporate more of the sea water without risk of scale causing deterioration
in performance. After initial evaporation, the tempernture of the sea water
conls bul this sea waler 15 then passed into a chamber mamntained a8 a lower
pressurc and so further evapormtion fakes place. The Mash evaporuors have
seven evaporation chambers, each maintained at a successively lower pressure
aned evaporation can take place in cach stage without further heating of the sea
waler. Brine from the seventh stage is removed by means of a brine pump. This
brine can be pumped overboard or some can be mixed with the incoming sea
waler feed in order b maintain the desited sea water foed tlemperature.

Sen water feed is supplicd to the evaporator by the sea wates pumg and this
sea waler, after mixing with the outgeing brine if necessary, passes through
the condensing coils in ench stage therchy extracting hent from the vapour as
it is condensed. The heated sen water then passes through the sen waler heater
befiore entering the evaperalor chamber,

The vapour produced by evaporation in each stage passes theough a demister
sereen which removes any sall water particles. It is then condensed in a
chamber above the evaporation chamber. The condensate, m"digti]l.od waler,
produced in each stage flows through to the final stoge due 1o the reduction in
stage pressure and is removed by the evaporator distillate pump and cooled in
the distillste cooler before passing to the distilled water storage tanks.

The sea water feed is heated to the bring top temperatune (BTT) of T8°C. The
wse of remix brine enables the temperatune of the sea water at the inlet to the
evagorator to be maintained at 32°C, A maximuom recirculation of 2% brine
iz allowed. In order to maintain the required brine top temperatare, the sea
water is heated in the sea water beater by the diesel engime HT cooling water
for the No.l and MNo.2 unils or by circulated ot water for the No.3 unit, [F
the associated diesel engine 15 operating at a reduced load, the booster heater
uses steam o increase the HT cooling water temperature in order o achieve
the desired BTT. In the case of the No.3 unit, steam is supplied to the booster
heater te ensure the cerrect circulaling waber lemperature in order to abixin the
correct BTT in the sea water,

Thereare two air cjectors fitted to each evaporator and these are of the venturi
type with sca water used as the driving fuid fo eject the gases from the
evapomtor chamber, Most of the dissolved gases are lberated from the brise
in the first stage and this has an gjector of its own. Vacuum s maintained in
the subsequent stages by the second ejector which has its suction located ot the
final stage. There is a separate ejector pump and water leaving this pump first
flows through the distillate cooler before it reaches the air gjectors. Dischange
from the cjectors is overboard.

Iistilled water production depends upon the BTT and this depends wupon
diesel generstor boad amd the hesting available from the steam supply 1o the
booster heater, The control system adjusts the supply of heated sea water to the
evaporator first stage chamber depending upon the BT, if the vahee of 78°C 5
not reached. The control system automatically adjusts the Mlow rate of heated
sea water 1o the evaporator first stage chamber to compensate for any reduced
sea water lemperature. The distifled water pump removes the condensate from
the evaporator and pumps it to Slorage viaa cooder, 1 the salinity of the distilled
water is too high, the contrel system temposarily epertes the distilled water
three-way vabve and dumps the distilled water overboard. When the salinity
returns 1o an acceplable bevel the distilled water is diverted to the stosage
systenm. Once set up and working, the evaporators will operale automatically
and produce distilled water a1 the maximum rale allowed by the heating system.
Very low sca water inlet temperatures may restrict water production as the flow
rate of the sea water to the evaporator will be reduced in order to compensate
firr & reduced inlet temperature below the maximum of TE2C.

Chermical dosing of the sea water feed is wed o prevent deposits inssde
the heat exchanger. Dosing chemicals, diluted with distilled water from the
evaporator outlet, are introduced inte the sea water pump suction lina, The
chemicals prevent the formation of salt scale inside the heat exchanger and
thee interstage condensers through which the sea water flows, The dosing rafe
recommended by the chemical supplier must not be exceeded. The dosing rate
is obtained by adjusting the stroke of the dosing pump,

[Mote: The recommendations of the chemical manufactuner must be studied
carefully with respect to the setting of the dosing pumg stroke and the
dilution of the chemical with distilled water in the dosing tank.}
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CAUTION ] Fill the chemical dosing tank with distilled water or fresh waters For No.3 Evaporator Oaly
The evaporator plant must not be wsed for producing distilled waler for from the patable water system and add the quantity of chemical
domestic consumption when operating in restricted waters near coasts indicated by the chemical supplier. Agitate the tank Lo ensure FPosition Drescription Valve
or estuaries. correct mixing. Open Recirculating pumg inlet valve 173VPG
The evaporntors may be operated from the local control panel or via the f} Set the evaporaior sca water sysicm as in section 2.4.6. Open Recirculating pump outlet valve LT4VPG
IMACS workslations, Remote manual starting and stopping of the evaporators Closed Heating water drain valvae L T PG
is possible through the IMACS. The distilled water production and transfer gl Set the evaporator manual valves as shown in the following gt i L T8VEG
systemn i8 controlled and monitored via IMACS mimic 418-100 Evaporator table, Many evaporutor valves are motor operated and under i “[!’n'g“ iz “_“
Overview. Each evaporator has its own mimic display through which it may the control of the evaparator contral system; Open Heating water tank suction valve | TSVPG
be operated and monitared: Closed M3 evaporator expansion tank sampling valve 1 76V PG
*  Ha.1 evaporator - mimic 4B-201 s y i Closad MNo.d evaporator expansion tank drain valve 1TTVPG
+  Mo.2 evaporator - mimic 4B8-202 Operational — HT inlet valve MOLVPG
+  Mo.3 evaporator - mimic 415-203 Operationsl  HT bypass valve MOZVPG h) g the “me;z}?ﬁﬂs“ﬂmic AB-201, start the evaporior
: [ préssing soft key.
0 H tlet a7V
The local operator panel should be thoroughly umberstood by any personnel et T outlet vlve 107VPG ;
imvolved in operating the evaparators or changing their configuration. The Open HT inlet vent valve to expansion tank 196VPG i} L:hm;k that the evaporator starts and ensure l:ha:_l'ne evaparos
aperating program sel for the evaporator should not be changed unkess there Closed HT vent to atmosphsre valve 197G gjectar pump, evaparalor sea watee purrp, dosing unit paup,
is o justifiable reason, Under normal circumstances, ogerating an evaporator g evaporator brine pump and evaporator distillate pump all start.
from its Jocal panel is simply a case of activating the switches and butions Open Booster heater vent valve Lo expansion tank In the case of evaporator Mo.3, ensure that the booster heating
after a check has been made that the valves are set comrectly, To starl an Open Recirculating pumyp outlet valve BlS system {5 operating correctly. :
evaporator locally, the main switch must be tumed to the ON position, the ! _ : )
ey switch set 1o the LOCAL position and the START pushbution pressed. Ta Operational  Steam inlet valve MV13 i) Chesk that the evaporator ejector pump has reduced the
#op an evaporator, the SHUT DOWN pushbutton must be pressed. To start Operational ~ Steam inlet control valve BVi evaporator Ehﬂ-mbﬂl_' pressure to the required level. Check that
an evaparator from the IMACS mimic screen, the main control panel mains ; A v the gjectors can maintain that pressure.
switch must be in the ON pasition, the key switch st to the REMOTE position ENNIREGON.  SOORONNSORRE S s
and the START soft key must be pressed at the mimic, To stog an evaporator, Closad Chemical cleaning outlet valve V5| k) The contral system will regulate the flow of heated sen water
the STOP selt key must be prassed. ; g tor the evaporator depending upon the temperature of the sea
clomed FEREICH Hiacing Inle nin s water at the evaporator inbet. It will adjust the steam supply o
P e Fr O R T . Open Cleermical cleaning isolating valve B3 the booster heater as necessary and also the amount of brine
e M. vaporator .
. NLATRVAE po Closed Chemical dosing tank filling valve Vs ot
This procedurs assumes that the plant is in o cold condition, Closed Chemicol dosing tank drain valve W48 [} The control system will cantrol the rate of discharge of distilled
s - Open Booster haater vacuum valve Vd6 water depending upon the level of production. It will divert (he
8] Check ihat no repiclions . spnly o ha gparktion ot - the ’ . : distilled water overboard until the salinometer confirms that the
B¥apOrEAT Operational  Evaporaior vacuum breaking valve MV12 sulinity is below the minimum acceptable level,
. g i Open Evaporator vacuum breaking valve Va5
b} Ensure that electrical power is avalla_hle at the evaporator PP PO el W B10 m)  When the salinity reaches an acoeptable level, the three-way
conirol panel and that the valves to all instruments and gauges Open et ool alve: will dischsicge the disiilled water intis the poistie
are open. Open Distillate cooler distillate outlet valve 113 waler system,
) Select REMOTE operation at the svaporator control panel. Chodizd Dristillate cooler distillate bypass valve Bi2 CAUTION
Ensure all pump selector switches are in AUTO. Clozed Stage fresh water draing (x7) The level of dosing chemical added must be monitored carefully and
ru Y : 3 Closed Stage sea water draing (x7) details recorded. Under cortain sea water conditions, foaming in the
d)  Ensure that water is circulating in the HT CF'W system and that it Sy evaparator may occur and this requires the addition of anti-foaming
is at the cormect temperature, Supply steam to the booster heater Open Mo, evaporator distillate outlet valve 67IVIG chemicals ts the dosing tank. The lustructions provided by the chensical
and ensurs that the steam supply valve is under the control of Open Control sir isolating valves (x2) supplier must be siudied carefully before chemicals are used.

the evaporator control system, Ensure that the circulation pump
is available. Check that the steam supply valve is under the
comrol of the evaporator contral system,

Issue: 15t Issue

Section 6.3.1 - Page 4 of 4
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6.3.2  Distilled Water Transfer System

Feed Water Transfer Pump

Maker: Pompe Garbarion 5.p.A
Type: Centrifugal self-priming
Mdel: MU 3202000LF

Mo, of sets: 2

Capacity: 10mm T at 2.0kglcm?
Tating; 440V, 3.6kW, 1,750 rpm

Distilled and Potable Water Tank Capacities

Tank Capacity
Port distilled water double boltom fank 34.5m*
Starboard distilled water double boftom tank 34.3m?
Bailer distilled water double boltom reserve tank 79, 1m?
Introduction

Distilled water made in the three evaporators is transferred to distilled water
storage tanks on the ship and also to the potable water tanks. Distilled water
may also be supplicd to the tanks from shore or barge facilities via connections
al the port and starbeard bunker stations.

As the distilled water is produced at bow ternperature, all bacteria may oot lave
been destroyed and so an ultraviolet steriliser is used to sterlise the distilled
water. This unit is usesd on all evaporator manufactured water, The distilled
water i then passed through a mireralising filter before being dizcharged 1o
cither the distilled water filling line or the potabl: water storage tanks. A water
sattener is located in the distribution line to the distilled water tanks.

Diistillest water 15 usesd in the machinery spaces as technical water and is
supglied 1o the technical distilled water system by means of a hydrophane unit,
This unit is supplied by the two distilled water transfer pumps which deaw
water from either the port or starboard double botiom distilled water tanks. The
unit is automatic and works on a pressure switch arrangement. This system is
described in section 63,5, Distilled Water Service System,

Distilled water which is to be used as boiler feed water i supplied to the
respective hot wells also wsing an independent hydrophore system. This system
is fed by the feed water transfir pumps which can deaw water from all theee
distilled water storage tanks, although they are usoally fed from the distilled
water double bottom reserve fank. The unit is automatic and works on a
pressure switch arrangement. Fram the hydrophore unit, the water is supplied
tir the respective hot wells as required through automatic metorised valves
which are operated by o kevel controller in the respective hotwell, A byposs
valve is provided for use should the motorised valve fail.

Both feed water transfer pumps can also be used to transfer the contents of the
three distilled water reservo tanks 1o each other and also ashore if required,

The IMACS Evaporator Owverview mimic dB3-101 and the Distilled Water

System mimic 5A-104 provide monitoring of the distilled water transfer
systern and control facilities for the remotely operated valves,

Procedure for Supplying Distilled Water to the Distilled Water
and Boiler Reserve Tanks from the Evaporators

4}  Ensure that the evaporaton(z) are functiening correctly.

B Check the quantity of water in the tanks and estimate the fime
needed to transfer the quantity required.

¢} Check that the valves to all instruments and gauges are opei

d)  Sed the valves as shown in the following table;

Position Deseription Valve
Open Distilled water outlet valve from Mo evaporator  671VPG
Cpen Distilled water outbet valve from No.2 evaporator  672VPG
Open Distilled water outlet valve from Mo.3 evaporator  673VPG
Open LW steriliser inlet valve FBI161
Open UV steriliser outlet valve FBIGD
Cloged UV steriliser bypass valve FBI&2
Open Mo.1 mineralisation unit inlet valve FB159
Open Mo, 1 mineralisation unit outlet valve FB150
Open Mo.2 mineralisation unit inlet valve FB156
Open Mo.2 mineralisation unit outlet valve FR14%
Open Mo} mineralisation unit inlet valve A FE153
Open Mo} mineralisation unit outlet valve i FE148

Closed Mineralisation unit bypass valve FEI63

Position Description Valve
Closed Mincralisation unit cuthet to the polable water

system valve FH|43
Open Mineralisation unit cutlet to the distilled water

system valve FB144
Open Mo.1 water softener unit inlet valve FB147
Open Mol water softener outlet valve FBla6
Crpen Men2 water softensr unit inlet valbve FB1a%
Open + Ma.2 water soflener outlet valve FB168
Closed Water soflener unit bypass valve FB170
Closed [ristilled water bunker system line valve GRAVPG

ci .B\ring the evaporator plant on line as described in seclion 6.3.1
and check that they are supplying distilbed water to the distilled
water distribution system.

f) The above arcanpernent supplies distilled water from the
evaporators to the distilled water tanks via the UV steriliser and
treatment plant.

g)  From the IMACS Distilled Water System mimic 5A-104, open
the remately eperated filling valves for the distilled water tanks
(as shown in the Following table) as required, When the tank 15
filled to the required capacity, the filling valve is closad,

Deseription Valve
Port distilled water double bottom tank remote filling valve GELVET
Starboard distilled water double bettom tank remote filling valve  6E3WP]

Bailer feed water double hattom reserve tank remote filling valve  682VFE]
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6.33 Water Treatment Systems

Petable Water Treatment System

Maker: Culligan ltaliana S.p. A

Mineralising Filters

Maodel: Hi Flo 6 Cullneu LILI 72 Special

Type: pll newtralisation and remineralisation by caleium
and magnesium salis

Mo, of sets: 3

Capacity: 35m'h from each unit

Water Softening Flant

Madel: Ultraline HE200
Type: fon exchanger resin
Mo, of sots: 2

Capacity: 12m*h

Chlorination Unit (Bunkering)

Type: Sodum hypochlonte injection
Mo, of sets: |
Capacity: 95m*h

Chlorination Unit (Distilled Water Production)

Type: Soddium lyypochlorite injection
Mo, of sets: 1
Capacity: 320m*%h

pH Control Unit {Bunkering)

Type: Hydrochloric acid mjection
Mo, of sets: 1
Capacity: 320m'h

P Control Unit {Distilled Water Production)

Type: Hydrochloric acid injection
MNo. of sets: I
Capacity: 93mih

Post Treatment Chlorine Control System

Type: Sodium hypochlorite injection
Mo, of sets: 1 {with two dosing pumps)
Capacity: 250m%h potable water

Post Treantment Chlorine Removal System

Type: Sodiem bisulphite injection
No. of sets: I (with two desing pumps)
Capacity: 250m¥h potable water
Ultraviolet Steriliser

Typa: Ultravielet light

Madel: UVZ4L

Mo, of wsts: |

Capacity: 100m* b

Introduction

The water production amd bunkering systems require ireatment in order
to destroy harmiful becteria, neutralise acidity, restore necessary salts and
hardness to distilled water to make it palatable, to prevent the formation of
sediments and 1o inkhibit corrosion.

CAUTION
Extremo care must always be exercised in the storage and handling of
chemicnls ns they can be harmful to the skin, eyes and internal organs,
Contumination should be prevented and chemicnls shonld never be mined
excepl where this is part of a treatment,

Potable Fresh Water Svstem

Distilled and bunkered water 15 treated in order to make it suitable for
consumption on beard the vessel, Dhistilled water from the evapomators and
bunkered water from shore facilities or barges, is treated before storage. For
the distilled water, this treatment involves initial peutralisation and sterilisation
by passage through an ultravielet filter. 1f the distilled water is 1o be vaed as
distilled water in the ship’s system, it is passed through a softener unit before
flowing to the distilled water storage tanks. If the water is to be used as
domestic water throughout the ship, it is passed through a mineralising unit,
before passing through chlorination amd pH control units prior to transfer 1o the
potable water storage tanks.

%

The ultraviolet light steriliser destroys bacterin by subjecting it to strong
ultravielet light, Water flows through the steriliser chamber which is
illuminated by an ultraviobet discharge lamp. The unit must not be operated
without water flow otherwise overheating will oceur. The ultravielet intensity
1% monitored by the control system and an alarm raised if the intensity falls
below a predetermined level. Overheating, indicating inadequate water flow,
will alsoe produce an alarm.

Tl neutralisation and minerlisation flter is automatic and scts to minerlise
and newtralise acid water by means of calcium catbonate and magnesium
oxide. The mte sl which these chemicals dissolve depends upon the acidity of
the waler and a check must be maintained on the chemical levels so that they
may bi: replenished as necessary (penerally when one third of the chemical has
been used). Backwash lasts approximately six minutes and is controlled by a
programmaiile timer, which is shared by the sofiening systern. The patabls
water used in the backush is collected in & small mounted tank of 4m?, befone
I:u::inﬁ passed to the grey water system. The pH is increased to about 8.008.5,

The water softening unit is used for softening the treated water before it is
discharged to the distilled water tanks. It operates autematically by replacing
caleium and magnesium hardoess ons with sodiom jens in an ien exchangs
unit. Sodivm chloride is used for ion exchange and a brine tank is provided for
the regeneration of the jon exchange upit. A soflener bypass is available for
use when the softener is being regenerated, if water flow 1o the distilled water
tanks should still be needed during regencration. The softener 15 only used for
distilled water.

The ultraviolet light steriliser, softerer, water production pH control, chlorine
dosing units and the mineralisation and ncutralisation filters are monitorsd
by the IMACS Evapormtor overview mimic 4B8-101, The potable cold water
system chlorine and PH booster’adjustment units are monitored from mimic
dB-103 Cold Poable Water Distribution.

Podable water flowing to the potable water storage tanks from either evaporator
production or bunkering passes through a chlorination and pH control unit
combination.

Chlorine (sodium hypochlorite) is used to destroy bacteria in water received
frarm the shore or from the evaporator plant. Water flowing to the storage tanks
is analysed automatically and the level of chiorine introduced is adjusted to
give the required residual chlorine level, Sufficient chloring is added so that
there is an ample reserve in the water stored in the tnks, Tanks must be ussd
in an organised way o that water does ot remain in a tank for o prolongsd
period, Chiorine gradually leaches from the water and protection from hacteria
is removed if the level of reserve chlorine in the water falls too Jow. Patable
fresh water stored in tanks should be tested periodically to ensure that there is
adequate chiorine reserve. The results of such tests must be recorded.
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Procedure for the Operation of the Feed Water Transfer
System

The feed water transfer system normally operates on the boiler distilled water
double btom reserve tank. However, inan emergency it can operate on either
of the two distilled water double boltoms through cross-conpection valve
GEVPG. The below procedure assumes normal operation.

a)  Easure that all gaages and instrament valves are open and that
the gauges and instruments are functioning.

b}  Check that there is water in the boiler feed reserve double
bottom tank.

¢} el the system valves as shown in the following table:

Position Dseripthon Valve
Cipen Bailer feed resarve doable botiom tank

auction valve LRV IG
Closed Feed water transfer'distilled water transfer

croEs-connection valve GOEVPG
Open Mo, 1 feed water transfer pump suction valve (51 VPG
Open Mol feed water transfer pump discharge valve BEAVIPG
Open, Mo, | feed water transfes punp air ejeckor

; inlet valve GETVIRG

Operational  No.] foed water transfer pump air sjestor

solenoid valves (x2) G87VIG, no oumber
Open Mo, 1 fized water transfer pump discharge

line valve BIEVEG
Closed Mo. ] feed water transfer pumg recirculation valve  657VEG
Open No.2 fieed water transfer pumg suction valve G52VPG
Opeeny N2 fieed water transfer pumgp dischange valve G54VPG
Open Mo,2 fieed water transfer pump air cjector

mlet valve BaEVIPG
Operational  Mo.2 feed water transfer pumg air ejector

solenoid valves (x2) GEEVPG, no number
Closed Make-up water hydrophorne vessal inlel valve GA5VIPG
Open Port botwell level control inlet valve GHIVIPG
Operational  Port botwell level control valve GEIVIG
Closed Port botwell level control bypass valve GEIVIG
Open Starboard hotwell level control inlet valve GHAVIG

Poaition Description Valve
Operational — Starboard hotwell level control valve RSV PG
Closed Starboard hotwell level control bypass valve HEEVPG

d}  Switch one of the transfer pamps to LOCAL control,

) Open the hydrophorns inlet valve 655VIG. Start the pump using
the local START pushbutton and fill the hydrophone unit until it
iz approximately three quarters full, Stop the pumg.

f}  Conneet up the local air supply valve to the hydrophore necdle
wilve and pressurise the unit i s normal working pressure.

(Mote: I the level in the hydrophore unit f2lls too low before the correct
working pressure is reachesd, shut off the air supply and restart the
transfer pump to restorg the water kevel, The pressure should be
constantly monitored when the ir supply is open or the transfer pamp
15 mnning. }

g1 Onee the hydrophore unit i8 8t the correct working pressun:
with the level approximately hali-way in the hydrophore, shut
off the air supply and stop the pumgs.

k) Switch both pumps to REMOTE.

iy At the IMACS Distilled Water System miic SA-104, select
the: cuty unit by pressing either the 1-2/2-1 lead/lag sofikey. The
pumps will now operate e a pressure switch to maintain the
level in the hydrophore unit.

The system is now operational. The boiler feed water reserve double bottom
tank will nesd i be topped-up occasionally as previously described.

Procedure for Supplying Distilled Water from the Bunker
Stalion

CAUTION
Before any water is token from a barge or shore statbon, it should be
sumphed and analysed to ensure that it does not contain harmful chemicals
or bacterin,

a)  Check the quanfity of water in the tank(s) to be filled and
estimate the time needed to transfer the quantity required,

b) : Establish a system of communication with the bunker stafion
andl the shore supply station/supply barge.

c)  Conneet the distilled water supply pipe 1o the bunker pipe.

d}  Set the valves as shown in the following table. The arrangermeant
assumies that the port bunker station is to be used for supply:

PFosition Deseription Yalve
Open Paogt bunker station water Tilling valve GROVPG
Closed Starboard bunker station water filling valve BIVPG
COpen Bunker filling line valve G24VPG
Chosed Mo, 1 water soflenar outlet valve FBLék
Chosed Mo,2 water soflener outlet valve FB1G8
Closed Water softener unit bypass valve FBIT}
e)  Open one (or maore) remately opered tank filling valves as
requined.
Description Valve
Paort distilled water double bottom tank remote filling valve GRIVE]
Starbourd distiled witer double bottom tank remote filling valve  683VE]
BEotler feed water double betom reserve tank remote filling valve  682VE]

£y Signal for the distilled water supply pump from the shore
stationbarge b be stared.

g} Signal for the distilled water supply pump from the shore
station/barge to be stopped when the required quantity of
distilled water has been taken.

{Mote: The above provides direct access for distilled water from ashore'barge
1o the distilles) witer tank.)
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The patable water analysis and treatment units also moniter the pH of the
evaporator produced and bunkered water, introducing hydrochlonic acid 1o
ndjust the acidity as necessary to give a valoe of 7.2 10 7.4,

Post Storage Treatment Systems

When potable water is taken from the tanks for consumption, it is analysed and
treated before being pumped to the cold potable water main. Water is analysed
by the residual chloring and pH meters. Chlorine is added and removed, if
required, by means of chemical injection pumps,

Post tank chlorination'chloring removal is carried oul in order 1o produce a
resudual chboring level in the potable water (to destroy any remaining bacteria)
of between QU6ppm and 1.0ppm. The dosing pump introduces the correct
amount of sodium hypochlorite to give the required chlorine level.

If the chlorine level is in excess of that required, the chloring removal system
operates. The chlotine removal dosing pump injects the required amount
of sodivm bisulphite chemical 1o give the required sodium hypochlorite
caneeniration,

A pH removal system is incorporated in the post treatment system and this
makes use of the same analyser as the chlorine treatment system. The inpection
of hydrochloric acid produces the recommend pH value of 7.0 10 7.5,

The pH and residual free chlorine levels are monitored continuowsly at the
muoximum distance from the injection sowrce {the navigating bridge - far point).
A circular ghart with 24 hour paper is wsed for monitoring the far poing levels,
A similar unil s avadlable in the control room. The pH and chlorine vales
in the wheellbouse are also continucusly displayed on IMACS mimic 4B-103
Cold Potable Water Distribution. Charts in the reconders are changed daily and
records are kept as per flect regulations.

The IMACS also provides operational meonitoring of the potable water
Ireatment sysicims.

Lised sample water from sampling instruments is collected in a small mounted
tank before being discharged by a dedicated pump 1o the grey water collection
system.

Distilled water contains ne salts or hardness and this makes it unpleasant to
comsume and potentially o problem, as distilled water can remove salts from
the human body. Distilled water for domestic consumption is passed through
mineralising filters at the production stage in order to produce hardness.

Swimming Pools and Whirlpool Spa Water Treatment (See
Section 8.7)

Swimming pools can be supplied with fresh water or sca water, the fresh water
coming from the potable water system, There are three passenger swimming
pols, len spa pools, one children's pool, one baby pool and one crew
swimming pood; all swimming poels are heated.

Each pool has its own filtration amd chemical treatment system. Swimming
pool water is continuously circulated and passage through the filter units forms
part of the circulation system. Swimming pool water for analysis is drawn
directly from the pool through a dedicated sampling line. The samples then
pass either directly te a deck scupper o, as in the case of the larger pools,
o a sampling water collection tank before being transferred by means of a
dedicated pumg to the grey water collection sysbem,

The free chlorine level of the swimming pool water should be maintained at
between 0.3ppm and 0.6ppm and chemicals are introduced before the filier in
order to maintain the water between these limits, The pH of the swimming pool
waler 15 also monitored and chemicals added after the filter and heater in onder
1o maintain the water at the comect pH, Chemical treatments are added from
doaing units for pH and chlorine.

Water condition is constantly monitered, recorded and the necessary chemicals
added to maintain the pH and chloring levels, There are pH, chlosine content
and comenen alarms for cach swimmang pool via the IMACS,

There are ten spa pools and one paddling pool. Each of these has its own
water treatment plant and, like the swimming pool systems, they operate
aatematically for bromine addition (for chlorine content) and acid addition
{for pH). Like the swimming pools, the spa pool and paddling pool systems
are monitored, recorded and alarmed,

It is casential that records are kepd of the sampling and westing of swimming pool
and spa water together with details of the chemical treatment consumplion,

Boiler Feed Water Treatment (See Section 6.2.3)

Dristilled water from the evaporators is passed directly to the boiler feed
reserve waler tanks through the mineralising filber and water sofiener, The
distilled water is stored in the boiler fieed reserve tanks until required for use
amdl although it is free from scale forming salts, there is the potential for boiler
COTTORHNL

In order to reduce the likelihood of cormosion in the boilers and exhaust gas
economisers, the bolber feed water is treated chemically. Teating of the boiler
water i3 carried out on a regular and frequent basis, samples being drawn
directly from the boilers via sample coolers. The results of these tests indicats
the amaunt of water treatment required,

Water treatment is added to the boiler by three dosing units, one for each
boiley and ene for the steam separator. A measured quantity of the treatment
chemical is pumped into the feed water supply ling at two points. One directs
the chemical into the feed line after the feed pomps with the other injecting
chemical into the feed pipe just before the feed water enters the boiler. This
ensures that the chemical is dispersed quickly throughout the boiler system.

Fresh Water Cooling Systems (See Sections 2.5.1, 2.5.2 and
2.5.3)

Dristilled water is used in the HT and LT cooling fresh water circulation
systems 1o prevent any scabe formation in the systems, The problem with the
cooling fresh water systems is one of cormesion and o number of different types
of ehecirochemical corrosion cells are possible. The most common of these
s due o dissimilar metals but it is possible 1o have corrosion cells formed
due to differential acration and even due to temperature gradients, The use
of corrosion inhibiting chemicals in the cooling fresh water is essential if
commosion in all parts of the systems i5 1o be prevented.

Waster samples arc taken from all systems for analysis and chemical treatment
iz addded 1o the systems as requined vin dosing units,

Evaporator Sea Water (See section 6.3.1)

Sen water supplied to the cvaporator must be trepted in ornder 1o prevent
the formation of scale in the iMerstage condensers and the heater. Any
scabe formation will inhibit heat transfer and impair the performance of the
evaporatorn. As water is being produced for domestic purposes from the treated
sea waler, il is essential that dosing chemical concentrations recommended
by the manufiscturer ane strictly adheed 1o at all times. Chemical use must be
recorded and the distillate ested Tor any residue.
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6.3.4 Hot and Cold Potable Water System in Machinery
Spaces

Fotable Hot Fresh Water Clrenlation Fump

Maker: Pempe Garbaring 5.p.A
Muodel: MUGSM00L

Type: Vertical in ling, centrifugal
Mo of sels: 2

Capacity: 40mh at Gkglem?

Maotor rating: 440%, 18kW, 1,750 rpm

Laundry Hot Fresh Water Circalation Fump

Muker: Pompe Garbaring 8.p.A

Model: BT 201

Type: Ride channel, horizontal, centrifugal
Mo, of sets: 1

Capacily: Zmth b kglem?

belotor rating: A0V, LIKW, 1,750 rpm

Potable Water Pumps

Mnker: Pompe Garbarinoe 5.p.A
Bl MU D0 - 400 LE
Type: Centrifugal self-priming
Mo of scts: 3

Capacity: 125m%h at 8.0kplem?
Rating: 440, 6akW, 1,750 rpm

Muin Fotable Water Heater

Type: Steam heated, shell and wbe
Mo, of sets: 4
Capacity: 9,418,500k h

Galley Poiable Water Booster Heater

Type: Steam heated, shell and tube
Mo, of sets: 1
Capacity: 3,683,703k)h

Laundry Potable Water Heater

Type: Steam heated, shell and tubs

Mo, of sets: 1

Capacity: 446,481kl

Tank Capacity
No.1 port potable water tank 222.1m?
Mol starboard potable water tank 222 1m?
MNo.2 port potable water tank 193.5m*
Mo.2 starboard potable water tank 193.5m*
No.3 port potable water tank 327 1m?
M3 starboard potable water tank 327.0m?
Nond port potable waler tank 336.2m?
Mo.4 starboard potable waler tank 336.2m?
No§ port potable water tank 274, 3m?
Mo5 starboard potable water tank 274.3m?
Moo port potable water tank 386, 7m?
Mou6 starboard potable water tank 379 1m?

Cold Water System-Introduction

Distilled water manufactured in the three evaporators is transferred to polable
water storage tanks on the ship for storage prior 1o use in the ship’s potable
waler system. Pedable water may also be supplied to the tanks from shore
or barge facilities via connections at the port and starboard bunker stations
and at the port and starboard potable water bunkering stations, all on deck 4.
Menitering of the polable water system is achieved on IMACS mimics 4B-101
b =101,

As the distilled water produced by the evaporators containg no natural salts,
it can be harmful when consumed and so trestment is needed to restore some
of the salis which woull otherwise be leached from the human body by the
distilled water. As the distilled water is produced at low temperature, all
bacteria may noet have been destroyed and so an ultraviobet steriliser is used 10
sterilise the distilled water, This unit is used on all evaporator manufactured
wirer. The distilled water is then passed through a mineralising filter before
being discharged 1o the polable water storage tanks,

Dristilbed water which is destined for potable use is treated in a pH unit and a
prechlorination unit before discharge to the patable water storage tanks, Potable
waler loabed at the bunker stations alse undergoes the pH and chlorination
procedure. The quantity of chlorine and pH chemicals are carefully metered 1o
ensure that the correct dose is added (see section 6,3.3),

Potable water storage tanks are filled and used in pairs. This eliminates any
heeling moments that would be generated by filling individual tanks, The
potable cold water system throughout the ship operates on a constant flow basis
with water circulated by the potable water pumps which are set up in a cascade
arrangernent &0 thal pumpa will start operating and shut down in accordance
with demand. All three pumps are identical, These pumps draw water from one
pair of the potable water storage tanks. The suction valves from these tanks arc
remotely operated and the tanks are fitled with remote reading quantity gauges,
The tanks also have high and low level alarms so that o waming is given when
o tank is nearly empty and the supply needs 1o be taken from elsewhere, The
high level alarm provides warning when Glling the tanks from the evaporator
systemeor bunkering.

Pumps may be selected for LOCAL mode operation via the local sclector
switch and operated from local START amd STOP pushbutions, Mormally the
pumps are opersted in the REMOTE mode from the IMACS workstations via
the Gold Potable Water Distribution 4B-103 as described above.

The transfer pump can be operated in order to tansfer potable water between
storage tanks withoul affecting the overall operation of the cold potable
system. The duty and standby pumps ane operated on cascade contol, with the
lead purnp being selected on IMACS mimic 4B-103. The standby pump stans
by means of a signal from the flow transmitter.

The IMACS mimic 4B-103 alse has fcilities for the operation of the remotely
operated valves for the cold potable water supply system and the suction
valves from the potable water storage tanks. Aller leaving the pumps, the cold
ptable water firstly passes through a flow meter before reaching the chlorine
monitoring/treatment equipment, This equipment constantly monitors the
chlorine comtent of the circulating cold water and adds chemical to adjust the
lewel to the desired sel point, wually sround 1.0ppm, This equipment can add
chemical to both sdjust the chlorine content level up and down.

The flow is then split to supply make-up water to the hot water circulating
system. The cold potable water feexd then supplies the ship's distiibution
lines.

Water in the potable water eirculating system returns b the pump suction afier
circulating around the distribution lines, As with the hot polable water system,
the recirculation arrangement ensures that a fresh supply of cold potable water
is always available at every part of the ship. Circulating cold water ensures that
cold water is immediately available at cach location, Discharge inte the ship
system lines is via a distribution valve ammangement which includes a strainer,
relief valve, drain valve and pressure gauge as well as isolating valves. The
return lines pass through a similar arangement which includes a pressure
gauge, twin strainers armnged in parallel, a flow meter and a hand operated
regulating valve. The regulating valves ensure that the cormect pressure is
maintained at all locations, All loap lines can be drained to the bilge through
the drain valve on the inket valve arrangement. A back-up loop () can be used
1o supply cold water to any of the distribution loops through a cross-conmectin
valve.
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The return water passes through another flow meter before drawing make-up
witler from the potable water storage tanks and then passing back to the pump
aelion,

The laundry has its own supply which passes through a flow meter before
being split to supply make-ug to the laundry hot water system (sce later in this
section). The laundey can also be supplied via the back up cold water loop O,

A further supply (loop M} to the exhaust gas boiler washing lines does not
recirculate and would normally be left isolated and drained when not in use.

Procedure for Supplying Distilled Water from the Evaporators
to the Potable Water Storage Tanks

a)  Check the quantity of water in the potable water tanks,

By Check that the valves fo all imstruments and gauges are open,
¢} Check that the evaporaton{z) are ready for operation.

d}  Set the valves as shown in the following tabile;

(Mote; Potable water tank filling valves are indicatod as open but they will
only be apen for filling a particular tank. )

Position Deseription YVulve
Upen Distilled water putlet valve from Mo, evaporator  671VPG
Open Distilled water outlet valve from No.2 evaporater  672VPG
Oipen Diistilled water outlet valve from Mok evaporalor  673VIPG
Open UV steriliser inlet valve (R
Open LY sterilizer outlet valve FRI6)
Closed UV steriliser bypass valve FE162
Cipen Mool mineralisation unit inlet valve FB15%
Cipen No.l mineralisation unit outlet valve FBL50
Open Mo.2 mineralisation unit inlet valve FB156
Open M2 mineralisation unit outlet vabwe 149
{Cipen Ma3 minerelisation unit inlet vabve FB153
Open Nexd mineralisation unit outhet valve Fi14s
Closed Mineralisation unit bypass valve FR163
Open Mineralisation unit outlet to the potable water

aystam valve FRI143

Open Wacuum breaker isolator valve FHI123

Fosition Description Valve
Chosed Mineralisation unit outlet to the distilled water

system valve FB144
Active Evaporator discharge chlorination system
Active Evaporator discharge pH control system
Open Mo, 1 port potable water tank FB2
Open Mo, 1 starboard potable water tank FB{}
Open Mo.2 port potable water tank EB(22
Open Mo.2 starbeard petable water tank FB(21
Open No.3 port potable water tank FE&
Open Wo.3 starboard pofable waler tank FBOI3
Open Nod port potable water tank FBOT74
Oipen Moud starboard potable water fank FBOT3
Opan M5 port potable water tank FBO4E
Open o5 starboard potable water tank FRO47
Open a6 port potable water tank FBOTE
Opzn Mo starhoard potable water tank FBOTS

(Mote: The potable water tank filling valves are operated remotely from the
IMACS via Potable Water Storape mimic 48102}

Potable water from the evapormtors of from a shore supply is chlerinated before
atorage and it is essential that the chlorination unil is started and opermtional
betore transfer to the petable water tainks commences. The chloination syslem
must be checked for the comect operation and dosing of the water {see saction
6.3.3, Water Treatment Systems).

¢}  Ensure that the waler treatment plant is operating correatly,

fy  Dring the evaporator(sh on line and when the zalinity of the
condensate produced is below the minimum acceptable level,
ensure that the condensate iz pumped (o the stompe system.

&) Fill the potable water tanks as required.

k)  When the evaportors are out of service, the valves to the
analysing and dosing unit must be shut.

"

Procedure for Filling the Potable Water Tanks from the Bunker
Connections

CAUTION
Before any water is taken from n barge or shore statlen, it should be
sampled and analysed to ensure that it does not contain harmiul chemicals
or bacterka.

) Establish an effective communication system with the bunker
station and the barge/shore staticn.

) | Connect the water supply pipe be the ship’s connection at the
bunker station.

¢} Check that valves to all gauges and instnaments are ogen and the
gauges and instrurments are operating correctly.

d)  Check the potable water tanks and determine the quantity to ba
loaded. Ensurc that the correct tanks are s 1o receive the water.
Take a reading from the bunkering flow meter.

] Set the valves as shown in the following table. The assurmption
is made that one port petable water filling station hosepipe
connection is being used to supply potable water:

FPosition Deseriplion Yalve
Open Fort potable water filling station No.] filling valve FEI41
Closed Port podable water filling station Me.2 filling valve FRI40
Chosad Port petable water filling station No.2 filling valve  FIEL3%
Closad Port pedable water filling station No.4 filling valve FB13R
Open Port gedtable water filling station vacuum breaker

isolating valve FB142
Closed Port potable water filling station discharge valve FR135
Closed Starboard potable water filling station discharge valve FB127
Closad Port bunkes station discharge valve FBS%
Cloacd Starboard bunker station discharge valve FB583
Open Bunkering flow meter nlet valve FB1246
Open Bunkering flow meter outlet valve FB125
Closed Bunkering flow meter bypass valve EBOZS
Open Vacuum breaker isolator valve FB124
Open WVacuum breaker isolator valve FE121
Active Bunkering chlorination aystem
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Position Description Valve Procedare for Supplying Cold Potable Water to the Ship’s Pasition Dieseription Valve
Active Bunkering pll control system System Closed MNo3 potable water pump transfer suction
witlve (manual) FBl104
Open No.1 port potable waer tank FROG2 The procedure assumes that the system is already fully primed, with all loop G diec] " P
Open Man. | starboard potable water tank FR iselating valves open and drain valves shut. All cross-connection valves from Cpen No.1 potable waler pump diecharge valve BO9%
N0.2 pott potukie wider tank FRO22 the back up loop O are also assumed to be closed. Pumps MNo. 1 and 2 are in use Open Mo.2 potable water pump discharge valve FB102
: ' drawing from No.1 poet and starboard patable water tanks. Open No.3 potable water pump discharge valve FB106
Open MNo.2 starboard potable water tank B2l iz e, B
Open Mo.3 port patable water tank FRO1G a) Ensure that all gauges and instrument valves are open and that Closed Mo.1 potable water pump transfer discharge valve FBOs
the 5 and instruments are functioning. G :
Open No.3 starboard potabile water tank FIL 5 Eauge g Closed Mo.2 potable water pump transfer discharge valve  FB103
Cpen No.4 port potable water tank FIHITA ) Check that there is water in the tank to be used, Closed Mo.3 potable water pump transfer discharge valve  FR1O7
- Closed System drain valve FRr)
Open Mo starboard potable water tank FROT3 c)  Set the system valves as shown in the following table: Bl it o inlet vl FB09
Open No.§ port potable water tank FRO4% Open s bt il i
Cipen Mo.§ starboard potable water tank FBO4T Position Description Valve Open JPump discharge flow meter outlet valve FBO%:
Open No.6 port potable water tank FBOTG Onpen No.l port potable water tank suction valve FBO11 Closad Pump discharge Nlow meder bypass inlet valve FR093
Open Nou6 starboard potable water tank FBO75 Opezn N | starboard potable water tank suction valve FEOIO Closed Pump discharge Now meter bypass cutlet valve FROod
Closad Mo, | port potable water tank transfer suction valve  FROL4 Closed Pump discharge flaw meter deain valve FBO%S
{Mate: Tank filling valves are shown as opened, but only valves for those Closed Mo, | starboard potable water tank transfer Open Vaguum breaker isolating valve FBLIS
xt;]l:mmng filled would b:upcr; ":?]I;ts are actunted from the IMACS suction valve FEO13 Closed Exhaust jgas boiler washing line isolating valve FI3253
table Water St mimic 4B-102, : :
oo alae ) Clasad Na.2 port potable water tank suction valve FBO3) Open Hat water circulating system make-up valve FEIE3
) Signal the shore station/barge to commence pumping water. Closed Mo.2 starboard potable waler tank suction valve FB032 Open Laundry Mow meter inlel valve FBISH
Closed No.3 port potable water tank suction valve FRO43
g} When the tanks have reached their filling copacities, signal the ; Open Laundry flow meter cutlet valve FB357
share station/barge to stap the pumps, Closed Mo.3 starboard potable water tank suction valve FR(k2 Open Laundsy flow meter bypass valve FR155
Closed Mo.d port potable water tank suction valve FBOGD Laundry haot o ake | FRIT0
h)  Shut the bunker station valve and disconneet the pipe. ] d o o b o i
Clased Mo.4 starboard potable water tank suction valve FBOGE Open Laundry cold water isolating valve FRIG0
i) ﬁ::t the s?'ab:I:IFnkwlws arlr_d sh;ll: dﬂ“jl-r ﬂ;.c wk:I.clr nrnﬁlys:iug and Closed Mo.5 part potable water tank suction valve FRO5T Open System return flow meter inlet valve FBO2T
g unit. Take a reading from the bunkering fow meter o . :
Dietermine the exact amount of bunkered water and make an Cltand B0 RTnN MRS Wb SR oton yal PR Open System return flow meter cutlet valve FBO026
entry in the log book. Clased Na.6 port potalle water tank suction valve FBUES Closed System retum flow meter bypass valve FIO2E
Claged Moob starboard patable water Lank suction valve FHO&4
: o d}  Select the podable water pumps for REMOTE made at their
Closed System dr I FRO&9
i e _ selector switches. At the IMACS mimic 4B-103, select the
Open Ne.| patable water pump suction valve (manual}  FBO97 desired cascade control mode and the IMACS will start pumps
Cipen No.2 patable water pump suction valve {manual)  FBL0] as required when necessary to maintain system pressure.
Open Mo patable water pump suction valve (manual) FB105 ) Allow the system to operate for some time and check that water
Closed Neo.l patable water pumnp transfer suction is available at all locations.
valve (manual) FIRAG
. Paotable water may be taken from the other potable water storge tanks as
Clogad m{i’;ﬂmk Elam' pump transfer suction "me required by opening the relevant tank suction valve at the IMACS mimic 4B8-
103.
Closed Haot water system bleed valve FB 108

Issue: 1st Issue
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Procedure for Transferring the Contents of One Potable Water
Tank to Another

(in rare occasions, it may be necessary (o transfer the contents of the potable
wisler tanks internally, i.e. from one tank 1o anocther, This procedure must be
approved by the bridge prior to any transfer.

To achicve the tranafer, it would be necessary to use one of the cold poiable
wister pumps as a dedicated transfer pump. It would therefore not be necessary
to shut down the cold potable water system in any way,

To tranafer between lanks, the fiollowing procedure must be adopted:
a}  Establish which tanks are to be tmnsfemed and the quantities.
Ensure that there is sufficient room'water in the tanks to

commplete the transfer.

b} Obtain permisaion from the bridge prior to commencing the
transfer.

¢}  Check that the valves to all instraments and gauges are open,
d)  Set the valves as in the following table, This assumes that the

proposed transfer is from Mo.d port 10 No.d starboard and that
a3 cold potable water pump is to be used for the transler:

Position Description Valve
Closed Mol port potable water tank direct suction valve FIi4
Cloaged Ml starbeard petable water tank direct suction valve FB 3
Closed N2 port potable water tank direct suction valve FROGG
Closed Mo starboard potable water tank direct suction valve FBO35
Closed M3 port potable water tank direct suction valve FRO46
Closed Mo.3 starboard potable water tank direct suction valve FBO45
Open Mo port patable water tank direct suction valve FBOT2
Cloged Mo.4 starboard potable water tank direct suction valve FROT]
Closed No,5 port potable water tank direct suction valve FEO&)
Closed M5 starboard potable water tank direct suction valve FEOS9
Closed Mo, 6 port potable water tank direct suction valve FBORR
Closed No.6 starboard potable water tank direct suction valve FEOET
Closed N3 cold peiable water pump system suction

valve (manual) FB103
Closed No.3 cold potable water pump system

discharge valve FB106

FPasition

Closed

Cloged
Closed
Closed
Closed
Closed
Chosed
Chosed
Oty

Closed
Closed
Closed
Closed

Deseription

Mo.3 cold potable water pump tank suction
valve {manual)

Mo cold potable water pump tank
discharge valve

Cold patable water pump shore discharge valve
Cold potahle water pump tank discharge valve
No.l port potable water tank filling valve

HNo.l starbeard potable water tank filling valve
HNo.2 port potable water tank filling valve
No.2 starboard potable water tank filling valve
Mo.3 port potable water tank filling valve
MNo.3 starboard potable water tank filling valve
Mo port potable water tank filling valve
Mo.4 starboard potable water tank filling valve
MNo.5 port potable water tank filling valve
Mo.5 starboard potable water tank filling valve
Mo port potable water tank filling valve
Moé starboard potable water tank filling valve

Valve

FB1D4

FB107
FB1IT
FBI11%
FEOOZ
FEOOL
FBOZ22
FBOZI1
FBOLG
FBOLS
FBO74
FBOTS
FBMB
FBO4T
FBOTE
FBO7S

¢) Starl No.3 cold potable water pump either locally or via the
IMACS, Ensure that the pump is operating normally and that
water is being transferred comeetly,

f)  When the transfer is complete, stop the pamp and return the
valwes 1o their normal operaling poaition.

£)  Record the transfer in the log book.,

Procedure for Discharging Potable Water Ashore

On rare occasions, such as during superchlorination procedures, it may be
necessary to discharge the contents of the potable water tanks ashore, Permission
must be obtained from the bridge prior to commencing the discharge.

To achieve the transfer, it would be necessary to wse one of the cold potable
water pumps a5 a dedicated transfer pump. It would not be necessary to shut
down the cold potable water system in any way.

To dischargs ashore, the following procedure must be adopted:

a) Establish an effective communication system with the bunker
station and the barge/'shore station.

b] fonneet the water discharge pipe to the ship’s discharge
connection a2l the bunker station.

¢)  Check that valves to all gauges and instraments are open and the
gauges and instruments are operating correctly.

d)  Check the potable water tanks and determine the quantity to be
discharged. Ensure that the correct tanks are set 1o be emptiod.

¢} Set the valves as in the following table. This assumes that the
propoesed transfer is from No.d port and starboard to the shore
fucility and that No.3 cold patable water pump is o be used
for the transfer. Discharge will be from the port fresh water

bunkering station:
Fasitlon Deseripthon Valve
Closed Nl port potable water tank direct suction valve FBOL4
Closed M.l starboard potable water tank direct suction valve FBO13
Closed No.2 port potable water tank direct suction valve FRO36
Closed M2 starboard potable water tank direst suction valve FBO3S
Closed Mo port potable water tank direct suction valve FBRO4G
Closed N3 starboard potable water tank direct suction valve FBO45
Open Mod port potable water tank direct suction valve FBOT2
Open Mo starboasd potable water tank direct suction valve FEOT]
Closed Ko.5 port potable water tank direct suction valve FBOGH
Closed Mo.5 starboand potable water tank direct suction valve FBOS9
Closed MNo.6 port pedable water tank direct suction valve FBORR
Closed Mo, starboard patable water tank direct suction valve FBOET
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Position Description Valve
Cloaed MNed cold potable water pump systerm suction

valve (manual) FB10S5
Closed M3 cold potable waber pump system

discharge valve FB 106G
Open Mo.3 cold potable water pump tank suction

valve (manual) FB104
Open N3 cold potable water pump tank

discharge valve FB107
Open Cold potable water pump shore discharge valve FBILT
Closed Cold potable water pump tank discharge valve FBI15
Oipen Port fresh water bunker station discharge valve FI135
Closed Starboard fresh water bunker station discharge valve  FR127
Closed Port bunker statbon discharge valve FRS%6
Closed Starboard bunker station discharge valve FRIER

[} Signal the shore stationbarge that pumping is about 1o

h)

commence, Stan Mo cold peiable water pump either locally

or via IMACS,

When the lank is emply, stop the pump and inform the slore

facility that the transfer is complete.

Shut the bunker station valve and disconnect the pipe.

Shut the system valves, Determine the exact amount of water

discharged and make an entry in the log haook,

Hot Water System-Introduction

Hot potable water is circulated around the ship by two hot potable water
circulation pumps, one normally selected as the duty purmp and the other as the
standby pump. Pumps may be operated locally by setting the selector switch
to the LOCAL position and operating the pumps by means of the local START
and STOP pushbuttons. Selecting the REMOTE maoxde allows the pumps to be
operated from the IMACS workstations via the Hot Potable Water Distribution
mimic 48104, The IMACS has control facilities for the manual starting and
stopping of the pumps. Pumps ane started in a leadTag standby arrangement by
soft keys on the IMACS display, cither 1-2 or 2-1.

Four steamn heaters are used to raise the temperature of the waler, the heaters
being lecated at the pump outlet Suction for the pumps is taken from the bot
waler retumn system, The hot water system is linked to the pressurised cold
potable water system and therefore operates under pressure with make-ug from
the cold potable water systermn, The heater control system maintains o constant
temperature of approximately 80°C wn the hot water system. Control of the
heaters is in a cascade arrangement so hat heaters will start operating and shut
down in accordance with demand. Temperature is monitored and controlled by
IMACS wtilising molerised control valves, A further set of air operated control
valves act as fail-safe stcam iselating valves, shutting in the event of pump
failure ete. These valves close in their fail-safie position and so will isolate the
steam supply in a blackout siteation,

As with the cold potable water system, the recirculation armangement ensures
that a fresh supply of hot potable water is always available at every part of
the ship. Circulating hot water ensures that hot water is imrmediately availakle
at each location. Discharge into the ship system lines s via a distribution
valve arrangement which inchedes a strainer, reliel valve, drain valve and
pressure gauge as well as isolating valves. The retarn lines pass through a
similar arrangement which includes a pressure gange, twin strainers arranged
in parallel, a flow meter and a band operated regulating valve, The regulating
valves ensure that the correct pressure is maintained at all locations, All loap
lines can be drained to the bilge through the drain valve on the inlet valve
arrangement. A back-up leop (0} can be used 1o supply hot water 1o any of the
distribution loops through a cross-connection valve,

The galley supply has its own water heater, which boosts the heat supply to
this high consumer. Temperature control is achieved in a similar Fashion to the
main hot water heaters, i.e, motorised control valves actuated via the IMACS.
This heater supplies water to both of the galley hot water loops and has a
bypasa valve for use in an cmergency.

The laundry water supply is essentially a scparate system within the bot water
system, This sub-system has its own circulating pump and beater as well as its
own make up from the cold potable water system and operates in an identical
fashion 1o the main hot water system. The hot water s delivered to the laundry
hot water loop and returns directly to the laundry hot water pump suction.
make-up water to the laundry system passes through its own fow meter
allowing the laundry consumption to be monitored sepamiely. The laundry
system will therefore run as a separate system unless a fault should develop.
If the laendry pumgheater should malfunction, » cross-=conpection s available
from the main hol water system back-up supply on leop O, Care should be
taken if the cross-connection is used as the water will be supplied at a much
higher pressure (6 bar as oppased 1o 2 bark.
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Nustration 6.3.1a Fresh Water Generator Plamt
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Nustration 6.3.3a Potable Waler Trealment System
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Mustration 6.3.4b Hot and Cold Potable Freah Waler System
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