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WHATMAKESQM2 GO?
A conversolionwilh QM2
ChiefEngineerBrionWotling
by
RichordH. Wogner
s ChiefEngineer,BrianWatlingis headof
the QueenMary 2's TechnicalDepadment.
In the past,this departmentwas called the
engineeringdepartmentbut the nam€ has been
changedto reflect modernreality that it takesmore
than just the enginesto make the ship operate.
"We needthe propulsionbut we alsoneedall the
facilities outside of the engine room spaces.
'Iechnically,
we are looking after all the extemal
areasas well as the areadown below; that is the
lifeboats.the laundry.thegalleys.theshowequipment,the bridge equipment,air conditioning,and
the plumbing. Thc areathat peopledon't think so
much about is the fumishing side. We are also
responsible
for the carpeting,the Frenchpolishing.the maintenance
ofall theoutsid€areas."
To fulfill this broad mandate,the Technical
Departrnenthas 27 officers and 70 ratings. This
coversall disciplinesfrom weldingandplumbing
to advancedelectronicsand computerscience"We have thr€e technical staf on each watch. a
senior,a junior anda motorman.Thenther€are I 9
or 20 who a.e actually doing maintenanceon the
engines. The rest of the tean are all aroundthe
ship."
Much of the activity takes place in the
engine control room, a clean, well-lit room with
banksof dials, compuler screensand teleyisions.

"The control room is a very sophisticatedcontrol
center.A lot of it is automaticcontrolbut thereis
alsomanualintervention.They canopenvalves,
start pumps, they can pump the bilges, they can
transferfuel andwater ftom the control room. But
you alsohaveto havepeoplepatrollingthe spaces
as well. Part of it is safety and part of it is that
ther€arethingsyou haveto do locally on site. You
can't do everything from the control room."
Accordingly, teams patrol the machinery spaces
and other teams perform maintenancein thos€
,ueas.
Powerihg TheShip
n the final analysis, everything on QM2 is
dependenton electricity. lt providesthe force
neededto make the shiDmove and it Drovides
the wherewithalfor the ship'shotel to operate.
QM2'spowerplant consistsof four diesel
enginesandtwo gasturbine engines."We havethe
fastestmostpowerful ship in the world, sowe have
a very powerful plant with the gastubines and the
four diesels."
The rcason that QM2 has both diesel
enginesand gastubines hasto do with space. In
order for the ship to achievethe maximum speed
which Cunardfelt was necossaryto have in order

for the ship to do regulady scheduledtransatlantic
crossings,the propulsionplant hadto becapableof
generatinga celtain amountof electricity. An all
diesel engine plant capableof producingthat
amount of power would have required large
uptakes and water ducts connecting the engine
room locatedlow in the ship'shull lo the fiumel on
the top of the ship. Thoseuptakesandductswould
have substantially reducedthe amount of space
publicrooms.Because
gas
availablefor passenger
turbines are relatively small and compact, they
could be placed at the top of ship (b€hind the
Queen Mary 2 sign) thus provide a significant
amount of additional power without interfering
with passe[gerspace.
The four diesel enginesare WartsilaW46
VI646C dieselgenerators
eachwith a poweroutput of 16.8megawatts.They useHeary FuelOil
(HFO) andeachcanbum 3.1 tonsan hour at 100
percentload. About40 feetlong.theyarein a singleengineroomdownin theship'shull.
The two gas turbinesare locatedin their
own engine room high on the ship. They are
GeneralElectric LM2500+ gas turbines."Each
engineis 25 megawatts,
which we can achievein
five minutes with a quick start. They are very
powerful,quickengines."
Unfortunately,
the downsideof this technology is that theseenginesuseMarineGasOil
andburn6.1tonsofit an hourat 100f,ercentload.
"The gasturbinesarevery expensive.The fuel that
theyrequireis very high qualityand it is actually
muchmoreexpensive
thanthe fuel for the diesels
andtheybum a lot morefuel per hour"
Consequently,
the practiceis to rely p marily on the dieselenginesand only usethe gasturbinesto "top lhat poweroff." Thus,on a six-day
westbound
transatlantic
crossing,theshipDeeds
to
maintaina speedof23 anda halfknots. Ifthere is
no wind or inclementweather.this is aboutthe
maximumspeedthat the four dicselsnginescan
produceand so the ship hasbeenable to do some
westboundcrossingswithout using the gas turbineson occasion.If theweatheris bador theship
is delayedleavingSouthampton,
howevet "often
we will put one on butjust for two or threedays
andthenwe go onjust the four diesels."
Oo an eastboundcrossing,eachday is only
23 hous becausethe ship losesan hour eachnighl
going from New York to Southamptondue to the
difference in the time zones. As a result, the
requiredspeedis 25 andknotson a six-dayvoyage
and "we needat leasl one gastubine all the way
across.Ifit is roughweatheror delayeddeparture,
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we will needa secondone for a short oeriodof
time." This is oneof the reasonsthatthe shiowill
be doingseven-day
easrbound
crossings
in 2d10.
At certainscheduled
intervalsrelatingto the
amountof time it has beenrunning,each diesel
must be takenoffline for an overhaul. During such
an overhaul, the technical department, working
with representativesof the engine'smanufactuer,
strip it down to its pistonsand then rebuild the
engine. This processcantakeabouttwo wegksduring which time the ship dependsupoD its other
dieselsandits gastubines..
The tolal powerproducedby the enginesis
117.2megawatts,
which is equivalentto 157,168
horsepower."We are producingelectricity, we are
the biggestfloating platform in the world, and we
produceasmuchaswe use."
Pulling Her Along
by thedieselsandthe
f'l"lhe electricitygenerated
gas
turbines
is
fed
into
a high voltagemain
I
I
switchboard.Fromrhereir is disrributedro
thevariousconsumers
ofelectricityaroundthe ship
including the air conditioning,the galley, the
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bridge,th€ r€frigeration
etc.
"The largestconsumerof electricityis the
pods." The podsar€the propulsionplantthatactually mov€sthe ship throughth€ wate.. QM2 has
four Rolls RoyceMermaid pods. The podsaresuspendedbelow the shiy'shull in steelcasingsand
weigh260 tonscach.
Two of these are azimuthingpods (frequently refered (o as "azipods"),which can rotate
360 degrees.The other two podsare fixed in position.
Eachofthe podscontainsan electricmotor.
Attach€d to the shaft of the electric motor at lhe
front of eachpod is a fixed bladepropellcrwith a
diameterof six meters.
"At maximum power, [the pods use] about
86 megawattsat full speed.They arethe most powerful pods ever built at 22 and a half megawatts
each."
Besidesbeingpowerful,thepod systemhas
other advantagesover traditional propulsion syslems. "lfwe hadgonebackto a normalpropulsion,
which is havinglargemotorsinsidethe ship with
shaffs,you tend to g€t a little more noise through
the ship on mancuveringbecauseofthe cavitations
of the prop€llers. We don't get that with the pods
we have becausethey are tmctor pods . - they are
pulling the ship through the water so you get nice,
cleanwater going into the bladeswhich culs down
any noise cavitations. So, at the back end of the
ship, you very ralely hearany noise."
The podsalsogive QM2 morespaceinside
the ship than if shehadhad a tnditional propulsion
system. "It would probablyhave hadto have been
a four shaft ship so you would have had very large
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2OO9

electric motors as well as the shafts taking more
spaceout of the ship. So anotheradvantageof the
pods is that it takesthose motors down under the
shipandgivesmorespace."
ship using
QM2 is not the only passenger
pod propulsionbut most othershavejust two pods.
"We neededfour becausewe neededthe power to
propeltheshipatthecontractspeedof29 anda half
knots. Thesc pods were designed to give that
speed. You will find that most of the other ships
thathavepods,themaximumis aboutl8 anda half
megawatts. So, [the builden of QM2l went up
quite a larye step in power for [each] pod. But lo
b€ able to have the 86 to 90 megawattsof power
requiredto propeltle shipat thatspeed,theyneeded to havefour of them".
In 2006,oneof the podswasdamagedin a
collisionwith an uDderwater
objecl, As a result,it
wasrcmovedfor rcpair and for most of the yesr the
ship ran on threepods. "lt was arnazinghow we
reallydid not losethatmuchoffthe top-endspeed.
Shecould still do 27 anda half knotson threepods.
It wasquiteimpressive,
really."
The two azipodsaxeusedto steerthe ship.
In the initial designfor QM2, the azipodswereonly
going to be us€dfor maneuveringthe ship in pon.
The ship was going to have a rudderand when at
sea,the two azipods would have been locked in
placeandsteeringdonewith the rudderason tmditional ships. However,it was detemined that the
rudder produced too much drag, decreasingthe
ship's speedand so it was decidedto eliminale the
rudderand usethe azipodsinsteadfor steedng.
This hasprovento be a fortultous decision.
are
like an active rudder On the [azipods]
"They

3

the stem is like a big rudder anyhow so you arc
tuming that but becausethat power is direcdy on
that rudder itself, it mov€sthe ship very quickly."
Where the azipods really come into their
own is in maneuvetingthe ship when docking and
undocking. The bridgecantum the two azipods90
degreesand in conjunclioD with the ships three
largebow thruslen movethe ship sidewaystowards
the pier or away fiom the pier As a result, QM2
rarely needsassistancefiom tugboats.
The four pod arangemenl makes QM2
more maneuvemblein such situalions lhan ships
with only two pods. The two fixed pods give the
ship forward andaft thrust. Therefore,both azipods
can be tumed and usedfor lateralmovement. On a
ship with only two pods, "they keep one [azipod]
fore and aft and they usethe otber one to move the
shipsideways.This is moreflexible."
whenwe will still
Still, "thereareoccasions
taketugs. The sideof the shipis massive- - about
6,000squarcmet€rs. Whenthe wind blows on that,
il can be significanl when you get up to the real
high saengthwinds. Therehavebeentimesin New
York wherethe wind wasright on the beamthat we
havehad to take tugs to get that exta pull right off
the dock."
A Dffirent World
Tn the old Hollywoodfilms. the captainwould
I call down to theengineroomovera tubeor use
Ia ship'stelegraphto signaltheengineroomthat
he wantedmorepower. That colorful proccdwehas
hadits day. On QMz the technicaldepartmentwill
stai the engineswhenthe ship is preparingto leave
port and "when we arehappythat everythingis correat, we will change control over to the bridge.
Whenthey take control on standby,they havecontrol [throughthe instruments]on the bridge for the
power and azimuthing thc pods. The Commodore
hasto havefull control of the podsfrom the bridge.
There are times when we will want to do something, checkingsomethingout or whatevel and we
will take control and do whateverwe want to do.
But most of the time, th€ control slays with the
bddgewhen the ship is at s€a."
AloDg the samelines, in the days of steam
engines,it could take most of a day for a ship to
b€come ready to move. Thos€ days are gone.
Typically, when QM2 is in porg shehasone diesel
enginetumed on. "To stalt the othersup, put the
power onlo the podsand bow thrusterscanbe very,
very quick. There are other times, when we go
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through a slower processbecausewe ere not in a
rush and that can be up to half an hour or fifteen
minutes. Ifnecessary,we caDstai a gashlbine up
ftom zero in five minutesand that would give you
25 megawattsof power. In emergencysituations,
that canbe useful."
KeepingThingsStable
M2 has rwo pails of Brown Bros./Rolls
/-\
I
tnoyce stabilizers. Thesedeviceshave a
surfaceareaof 15.63metersand fold into
!
theh . Theycanbe deployedindividuallyand in
pairs whenthe ship is at sea. ([n port, all ofthe stabilizers are folded into the hull). "They are incredibly efficient. AII they are is like an airylane wing
and they stick out oflhe ship on each side. They
just rotate. Thereare motion sensorsandthey react
to that. They can't stopthe roll completelybut they
can reduceit. During the tank tests lwhich tested
the ship's designl, the model was put thrcugh a
Force 12 [gale] and with four stabilizers out, it
reducedthe roll by 90 percent."
KeepingThingsGreen
runs,QM2
T fhen sheis on her transatlantic
own
lA/
makesall ofher
fieshwater,This is
Y Y doneusinsthreeAIfa Laval Multi Effect
Plat Evaporators,
eich of which can produce630
tons of water a day "which is far in excessof what
we actuallyconsume".\f,/henthe ship is doing a
cruis€,the time at seatends1obe lessandthusthere
is rlot as much time to make water. As a result,
QM2 doeshaveto purchasefreshwater in some
portsofcall.
Wastewater is treatedin a 'flltration plant,
It goesthrougha bio-reactor,which br€aksit do$n.
It goesthroughthesevery, very fine filters and then
the liquid is dischargedout - - basically,a clear liquid. Any solid residuefrorn that is collected otr
and that goesinto an incineratorand is bumed."
"The incinerators bum a lot of the other
garbageftom the ship - - cardboard,paper All the
glassthat getsbrokenin the barsetc. is smashedup
atld we land that for recycling. All the tins arc
crushedandlhey are landedfor recycling as well."
Exhaustgas from the diesels and the gas
turbines is capturedto make stearnthat is used to
heat the accommodations,the laundry, domestic
water and fuel oil. [t is also used for steaminsin
the ship'sgalleys.
f
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i bi lities
Other Respons
s noted earlier. the TechnicalDepartment's
responsibilitiesare Dot just limited to the
ll
.( lengines but extendto a numberof arcas.
some of which come to mind more readily than
others.
There are miles of pipes running through
QM2. Through them move water, fuel, waste
materialsand other fluids. Maintaining thes€networks is part of the technicaldepaftment'srcsponship's
sibilities. "If it is in the accommodations,
serviceslooks after it - - the sanitary pipes, th€
freshwaterpipes,If it is downitr theengineroom.
the day maintenanceteamswill look after it."
Similarly, the ships electdciansard electdcal omcels do notjust work on the radarsandother
high tech equipment. "They can be working on a
coffee machineone minute and a steamoven or a
grill thenext."
"Thereare 45 elevatorsonboard- - passenger elevators,cr€w elevators,handicappedones.
There are usually two or three peopleworking on
them all the time. Very labor intensive,elevators."
The elevatorsare marineelevatorsand havea different arangementfor holding them into the shaft
than elevatorsin buildingsin order to allow for
mote movement.
The ship'scarpente$maintainlhe fumiture
thrcughoutthe stateroomsand public roomson the
ship. "It getsma*ed from time-to-time sinceit is
in use all of the time. The carpenterswill either
rotate them or take them down to the workshoD.
I
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sandthem down and re-paintor polish them."
"Carpets,they take a beating so they have
to b€ replaced ftom time-to-time. We have the
materialsand skills aboardand we changecarpets.
Painting,wallpapering- - we do all ofthese."
To makethesetypesofrepairs, the ship carries spareparts on each voyage. For the transatlantic season,the companyalso maintains stockpiles of materialsin Southamptonand New York.
During the yearly world cruise,QM takeson additional storesandcontainersfull ofspare partsmeet
the ship in certainports suchas Sydneyand Hong
Kong.
The most noticeablesparepartson the ship
are the spareprop€ller blades,storcd on the op€n
deckjust in f(ont of the sup€rstuctue olr Deck 7.
"We cantakethe bladesoffwhile the ship is still in
the rrater. We do not actually needto be in a dry
dock to do that. W€ have an organizedplan for
doing that. We wouldn't do it at sea- - it would be
in port - - so you would havea big craneto lift [the
sparebladesloff.."
Thesecurving forms frequently attract th€
attention of passenge$strolling the open deck.
"Becausethey are stainlesssteeland very shiny, it
wasdecidedto put themup thereandusethem asa
bit of art work asmuchasanythingelse." Indeed,
Watling hasarguedtongue-in-cheekthat their cost
shouldbe bomeby the ship'sart budgetratherthan
the technicalbudget.
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