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Power Generation Bulletin #0010

CARBON DIOXIDE FIRE SUPPRESSION —

Steam Turbine Generator Bearings

The protection of the oil hazards associated with a steam
turbine generator by the local application of Carbon Dioxide is shown
on the accompanying drawing.

Many such systems have been installed in large utility gener-
ating stations. In most of these installations, the bearings are often
protected with individual controls for each bearing, or for a group of
bearings located in close proximity to each other. In some cases, the
CO protection is backed up by a manually operated water system.2

The CO is favored because there is no need to be concerned about2

rapid cooling (quenching) of hot metal parts on and around the
turbine (see note on the following page). For the unit shown, all
bearings are protected as a single entity. CO is used to protect the2

other components of the lube oil system, including oil storage, �lter-
ing, cooling, and pumping equipment. The controls are arranged to
protect the equipment in close proximity to each other as an entity.
In large plants, this equipment is covered by water spray or water/
foam sprinklers installed on the levels below and underneath the
turbine deck. For smaller generating units found in cogeneration
plants or the smaller utility (municipals, etc.), the use of a single CO2

system can be more cost e�ective. Automatic controls direct dis-
charges at the equipment involved in the �re. Provisions are made for
simultaneous discharges where needed.

One of the important provisions of the protection shown is to
minimize as much as possible any concerns over the use of a limited
supplyextinguishing system. In a limited supply system, if the agent is
exhausted but the �re not controlled, the system has not done its job.
The �re protection system designer's job is to see that adequate agent
is available to prevent this.

With a turbine that is hot (surfaces above auto-ignition tempera-
tures) and which is designed to maintain oil pressure during a long
run-down period after shutdown, the need for continuous application
of �re extinguishant for long periods of time should be obvious. The
system shown is often designed to give cycling of continuous dis-
charges for an hour or more on the bearings and connecting oil lines.
This maintains the �re suppression condition until the oil pressure can
be reduced and the �re controlled by eliminating the fuel source.
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COOLING EFFECTS OF CO DISCHARGES In the case of the industrial steam turbine, where2

SINCEADISCHARGEOF LIQUIDCARBONDIOXIDECREATES FINE

PARTICLESOFDRY ICEAT APPROXIMATELY -109F, THEREISAMISUN-
DERSTANDINGOFTHETHERMALEFFECTSOFTHISDISCHARGEONMAS-
SIVEEQUIPMENT, SUCHASDISCUSSEDHERE.

THE TOTALHEAT ABSORBINGCAPACITY OF LOWPRESSURECO2

IS ONLY ABOUT125BTUS PER POUND. FOR THE LIMITEDQUANTITY

OFCO USED, THECOOLINGCAPABILITY OFTHEDISCHARGEIS REALLY2

QUITE SMALL. WHEN THECO IS DISCHARGEDFROM A FIRE SYSTEM2

NOZZLE, THE DRY ICE PARTICLESSHOULDSUBLIMEALMOSTIMMEDI-
ATELY ASTHEYAREDISPERSED, AVOIDINGANYBUILDUPOFSNOW.

INADDITION, THEHEAT TRANSFERBETWEENTHEHOT SURFACES

ANDTHECO GASISNOTGOOD. THEREISNOWETTINGANDTHEONLY2

CONTACT IS GAS TO METAL, WITH THE GAS HEATED VERY RAPIDLY.
THEREISLITTLEHEATABSORBEDBYCHANGEOFSTATE, SUCHASOCCURS
WHENWATERTURNSTO STEAM.

THEDIRECTIMPINGEMENTONMETALOFCO FROMANORIFICE,2

WHICHCOULDRESULT INLOCALIZEDCOOLING, ISAVOIDEDBYTHETYPE

OFCO DISCHARGENOZZLESUSED.2

The protection consists of the local application of
CO to cover the equipment and associated oil line2

connections. The equipment is enveloped in the CO2

discharge at rates calculated from the ratings of the
nozzles used and the requirements of NFPA Standard
No. 12. The bearing inside the exciter enclosure is pro-
tected by �ooding the exciter and then maintaining
an inert concentration. Where bearings and oil lines
are beneath turbine lagging, a combination of local
application and total �ooding is used.

While the protection system shown is just cover-
ing the oil hazards, obviously the same system can
protect coal pulverizers, cable areas, switchgear —
any other hazard that is suitable to CO protection. It2

can also serve high capacity LPCO hose lines (high2

�ow rate with 30-35 ft. projection). (All of these appli-
cations are covered by other CO Application Bulle-2

tins.)

The unit shown has a hydrogen cooled generator
and the CO storage unit would be the supply of CO2 2

for purging the hydrogen (this is not shown).

the generator is air cooled, it may be appropriate to
protect the generator as well. (Protection of rotating
electrical equipment is another application covered by
a bulletin.)

When the carbon dioxide system is designed, the
provision for personnel safety must be considered as
strongly as the �re protection. A safe system includes
provision for:

P Alarms that absolutely, positively indicate that
the system is about to discharge.

P Analysis of the CO gas �ow to identify where2

the CO will be after a discharge. (Provision for2

odorizing the CO may be appropriate.)2

P Adequate instructions and training, including
warning and instructional signs.

NFPA Standard No. 12 provides good information in
this regard.

Fire protection practices in power generation facili-
ties have changed over the years, resulting in more
protection being installed today than years ago.

When plants go into an Extended Life Program, it is
reasonable to review the �re protection. The LPCO2

system really �ts the bill here as it is self-contained
and eliminates concerns for water supply, drainage,
and the e�ects of water discharges on older equip-
ment.

Detailed design information on this application is
available from Chemetr on.

NOTE

FORMANYOLDERUNITS, OILOPERATEDSTOPVALVESAREUSED

FORTHESTEAMLINESANDPROTECTEDBYLOCALAPPLICATION.
THISPROTECTIONISNOT SHOWNONTHEDRAWING.
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