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Found both in heavy industry and power companies, turbine generators are
sometime dampered, non-recirculating type devices. Steam is passed over
the turbine blades, spinning the turbine which is attached to a generating
device.

If an electrical fault occurs in the generator, a deep-seated electrical insula-
tion fire can result. In addition, the generator bearings can overheat, igniting
their lubricants.

Protection of dampered non-recirculating generators can be accomplished
with a total flood system. The design of this system should be in accordance
with National Fire Protection Association Standard No. 12, 1989 Edition,
which addresses the fire protection of rotating electrical equipment.
The figure below shows the piping and nozzle arrangement of a carbon
dioxide fire suppression system protecting a typical dampered non-recircu-
lating generator.

The CO2 system consists of two cylinder banks and two separate piping
arrangements. One bank of cylinders is piped to a set of nozzles which give a
high initial rate of discharge upon receiving a signal from the detectors.
(Note: The detectors must be located in the hot air stream ahead of all
coolers.) This discharge rate shall be sufficient to achieve 30% concentra-
tion of CO2 within two minutes and design concentration within seven min-
utes. (Note: Factory Mutual (FM) requires an even higher discharge rate,
sufficient to reach 30% concentration in one minute.)

The second bank of cylinders is designed to discharge simultaneously at a
much slower rate through a separate network of pipe and nozzles. This net-
work provides an extended discharge of CO2 for the generator deceleration
period in order to compensate for leakage and maintain an inert atmosphere
within the enclosure. 35% additional CO2 must be added after the minimum
design concentration of 30% has been calculated. This minimum design
concentration must be maintained for at least twenty minutes.

Multiple generators can be protected by the use of selector valves on
common banks of CO2 cylinders. Reserve banks of cylinders are generally
required as a common back-up.
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Personnel safety is the first concern. Alarms or warning devices must be
located in and/or around the hazard area to provide sufficient annunciation
of CO2 discharge. A pre-discharge alarm or time delay device may be
required to allow personnel time to leave the area.

Provisions must be made for venting the CO2 and determining the safety of
the atmosphere prior to reoccupation of the hazard area after discharge.

Normal leakage from the enclosure should relieve any CO2 pressure build-
up. However, in the case of air-tight enclosures, pressure relief venting may
be required.

Location of nozzles must be in the cold air stream leading to the generator.
Incoming air will carry the CO2 to the hazard.

Thermal detection is normally provided for automatic system release.

Automatic discharge of the CO2 system might also be achieved by a tie-in
with the customer’s differential relays which could act an as additional detec-
tion/actuation source.

The authority having jurisdiction may have additional requirements.
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