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atmosphere the safety lamp burns with a nommal flame. If the oxygen
content becames lower than normal, the flame grows dim. When the oxygen
content gets as low as 16.25 percent, the flame will go out. This is
its primary purpose and the only one for which it should intentionally
be used.

2. lamp Fot for Use in Flammable Gases. If there is any
suspicion that a compartment or space may contain flammable or explogive
gases, the flame safety lamp should not be used. There are combustible
ges indicators for this purpose. However, if the flame safety lamp is
inadvertently taken into a space which contains flammable or explosive
gases, 1t 1s very importent that the operator understand its indications.

3¢ Indications of Flammable Gases. In air containing flammsble
gases, same of the gas inside the lamp nearest the flame will burn and
thus increase the length of the lamp flame. IT there is a sufficient
concentration of explosive gas, an explosion will occur inside the lamp,
but the cooling effect of the gauzes will keep the explosion inside the
lamp. The lamp will not give protection, hovever, against explosive
mixtures of hydrogen or acetylene and must therefore never be taken into
spaces vhere these gnses may exist.

a. Action of Flame. Condition of Air.

Goes out rapidly. Lack of spufficient oxygen to sup-
port combuastion.
Goes out with slight Concentration of explosive gases.

L1} n

pop-.

Flares up brightly. Iean concentration of explosive
gases.

Flares up, then goes Rich concentration of explosive

out. gases,

b. Any time the flame changes fram its normal height and
condition, carefully remove the lamp and check the air with an explosimeter,
if available. Otherwise, after removing the lamp slowly and eautiously,
ventilate the space thoroughly before testing agmin.

¢. The person using the lamp must be competent, careful,
and possess good eyesight. He mist not be color blind.

d. Grasp the lamp by the fuel font and hold it upright.
Do not set it on the deck, as it may be knocked over. It is much safer
to bang it up samewhere.

e, Place the lamp into and withdraw it from the compartment
very slowly. Basty entry or withdrawal will tend to draw the flame through
the gauzes, igniting anmy gas in the immediate vicinity. (You are there, too!)

f. When the presence of flammable or explosive gas is indf-

cated, do not move the lamp any farther into the ares. Get ocut and re-
port the lamp's indications. You might be approaching layers of gas that
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will explode. (With you right in the middle.)
H. Safety Precautions in the Use of the Flame Safety Lamp.
1. NEVER use the lamp in any space suspected or known to con-
tain acetylene or hydrogen. These gases are so light that they will

penetrate the gauzes, be ignited by the flame, and result in a violent
explosion.

2, Alvays examine the lamp carefully before using it.

3. Do not use a lamp that has rust, dirt, socot or oil on the
gauzes. Clean them with a fine wire bristle brush.

L. Do not use gauzes for any great length of time. Heat of
the flame oxidizes the wire, increasing the slze of the mesh openings and
rendering the lamp dsngerous.

5. Do not use & lamp with a gumy, gooty or crusted wick. It
produces an unstable flame.

6. Do not carry the key with the lamp.

a. Any attempt to open the lamp in area tested if the flame
goes out is hazardous.

b. The lamp should only be it or relit outaside suspect
area, and only with the built-in spark igniter.

7. Having detected gas, do not repeatedly put the lamp into
the area.

a. Remove gas by thorough ventilation.
b. Inspect for possible leaks before retesting.

8. Avoid getting water on the glass chimney when the lamp is
in operation.

9. Do not let the flame smoke.

10. Do not set the lamp down on deck. It may be knocked over.
Hang it up by 1its hook.

11. After fueling:
a. Invert the lamp and remove excess fuel.
b. Thoroughly wipe the outside of the font dry. Excess

fuel remaining on font may evaporate when the lemp warms up, enter the
flame chamber, and give false indlcations or possibly cause an explosion.
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12. When assembling the lamp, use only replacement parts for
the particular make of lamp you have. Parts are not interchangeable.

13. Make sure there are no parts missing.

1%. Always put the lamp into, or remove the lamp from, a
suspect area slowly and with care. Moo rapid movement may draw flame
through the gauzes and ignite gases present, causing an explosion.

I. Stowage of Lamp.
1. Examine and clean the lamp thoroughly.
2. Stow upright in a clean, dry place.
a. Hang up by the hook on the bonnet.
b. Stow in a box or wall cabinet used for this purpose only.

3. Locations. One in each damage control locker (in MSTS ships).
V. SUMMARY.,

A. Review the history and construction of the flame safety lamp.
B. Preparation of lamp for use.

C. Fueling lamp.

D. Assembly of lamp.

E Use of lamp.

1. Sole intended use is to detect oxygen deficiency in spaces.

2. To a limited extent, it will detect explosive gases but
should not intentionally be used for this purpose. The action of the
flame indicates flammable gases as shown in the table in the body of
this lesson.

3. The person using the lamp must not be color blind.

k. Iight the lamp about > minutes before using to allow the
flame to reach normal operating temperature.

2. Hold the lamp by its font and hold it upright.
6. Place it into and withdraw it from suspect area slowly.

T. Check the lamp contimuously for indications as per table in
lesson.
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8. When gas is indicated, do not repeatedly put the lamp
into the area. Ventilate thoroughly before reteating.

F. Review safety precautlons.

G. Demonstrate preparation, use, disassembly, cleaning, and reassembly
of the lemp and have crew members do the same under supervision.

VI. TEST ARD APPLICATIOR.

A. Test. Use these and additional questlions as an oral quiz.

1. Q. For vhat specific use was the flame safety lamp designed?
A. To detect oxygen deficlencies in atmospheres where men
rmst work.

2. Q. What other conditions, if any, will it indicate?
A. To & limited extent, it will indicate the presence of
concentrations of explosive gases in the air. The indicatlions are de-
tected by obeerving the action of the flame.

3. Q. If, vhen testing a compartment, the flame goes out with
a slight "pop”, what would that indicate?
A. The presence of a concentration of explosive gases would
be indicated.

4, Q. Why should the lamp be put into and withdrawn from a
suspect area very slowly?
A. Too raplid movement of the lamp may cause the flame to be
drawvn through the gauzes and ignite the gases present.

5. Q. What precaution must be observed in fueling the lamp? Why?

A. Saturate the cotton in the font, then turn it upside down
and remove any excess fuel. After tightening the filler plug, carefully
wvipe away any fuel on the outside of the font. If this 1s not done,
vhen the lamp warms up, the fuel may evaporate and enter the flame, causing
false indications.

6. Q. When the lamp is ready for use, to what height should the
flame be adjusted?

A. When burning in normal atmosphere, 1/2 inéh.
7. Q. What is the main sefety feature of the lamp?
A. The cooling effect of the two wire gauzes over the top of
the glass chimney and interior ventilation through underfeed of intake ailr.

8. @. What fuel should be used in the flame safety lamp?
A. Only approved naphtha should be used as fuel.

9. Q. Where and how is the flame safety lamp stowed?
A. In the repalr locker, hung in upright position.
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CHAPTER 3

ADVANCED DAMAGE CONTROL - For Deck and Engine Personnel (Leason Plans)

Section 3.5

FIREMAIN SYSTEM

I Objectives IV Presentation
II Material V Summary
III Introduction VI Test and Application

I. OBJECTIVES.

A. To give ghip's repair parties a working knowledge of the fire
main system, its valves and outlets.

B. To show that damage to the fire main aystem will result in loss
of pressure and that trained personnel can isolate the Jamaged sectlons
and rig jumpers to supply fire main water.

C. To present the measures to be taken if collision or other primery
damage causes & break in the system.

II. MATERTAL.

A. Training Alds.

l. ship's fire main and piping systems.
2. Jublilee pipe patches.
3. Plastic pipe patch kit.
B. References-
1. BUSHIPS Mamual, Chapter 48, Piping System.

2. BUSHIPS Mamal 88
Control. HE s Chapter 8O, Section II, Practical Damage
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IIT. INTRODUCTION.
A. Introduce self and subject (Fire Main System).
B. Purpose of Fire Main System:
1. To provide water for fighting fire.

2. To provide water pressure to activate eductors for unwatering
flooded campartments. .

3. To create a fog curtain in the ABC washdown counter measure.

4. The fire main system i1s also used for necessary general
utility wachdown purposes but these must not interfere with 1ts readiness
for the above primary functions.

C. Marking. The fire main system is stenciled "FIRE MAIN".

D. Other piping systems sboard lnclude systems for fresh water,
drainage, fuel oil, diesel o0il, lubricating oll, compressed air, steam,
electrical conduits, voice tubes and ventilation ducts.

Iv. FPRESENTATION.

A. Types of Fire Mains. There ere two types of fire mains:

1. Single Line. The single line fire main is generally found
in cargo ships and in P2-S1 ships (Barrett class). Pire pumps are the
reciprocating double-acting type with a capacity of LOO GPM. Scme ships
have one centrifugel pump and one reciprocating pump. In addition, en
electrical centrifugsl pump may be located in the after part of the shaft
alley. P2-5l ships have electric fire pumps located in the engine room
and 1n the shaft alley. They also have emergency dlesel fire pumps, one
forward and one aft, with 1,000 GFM capacity.

2. Contimuous Loop. The continuocus loop fire main is found in
c-k and P-2 (electric) ships.

a. C-4 ships have three fire pumps -- two electric cen-
trifugal pumps and one gteam double-acting reciprocating pump. Each pump
has a capacity of 40O GPM. 1In addition, C-k's have two emergency diesel
fire pumps installed In watertight pump rooms, one forward and one aft,
and connected to the fire main loop by risers. Each emergency diesel
fire pump has a capaclty of 1,000 GPM.

b. P-2 {(electric) ships have four fire pumps =-- two in
each of the two engine rooms. These fire pumps ere centrifugal, two-
stage pumps, each with a capacity of LOO GPM at 125 PSI.

B. Cutout Valves.

1. Cutout valves are installed in the fire main system for
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four purposes:

a. To isolate ruptured sections so that fire main pressure
will be maintained.

b. To reduce a maln loop system to several smaller loops
in an emergency.

¢. To rig Jumpers in order to by-pess a break.
d. To protect against freeeing.
2. Formally, cutout valves are in an open position and sealed.
Padlocks are not permitted. Some valves may have remote control mechanisms
at a higher deck level.

C. Branch Line Valves. (also called root or isolation valves).

1. Branch line valves are located in hranches off the main line.
Thelr purposes are:

a. To isolate a ruptured branch.
b. To rig Jumpers to by-pass a bresk in the branch line.
c. To protect agalnst freezing.

2. Branch line valves are not required to be sealed but must be
marked to Indicate the spaces served.

D. Fire Stations.

l. The fire stations are served by branches from the fire main
system. In most ships, wea.therdeck fire station ocutlets are 2—" in dia-
meter and those below decks are l-” Fire stations are so located that
any part of the ship, other than machinery spaces, can be reached by two
streams of water from separate outlets, at least one of which must be
from a single shot of hose. This is a USCG regulation.

2, Self-cleaning strainers are installed at fire stations to
flush out scale and marine growth in the fire main so that fog nozzles
will not e¢log.

a. Show proper position of handle {as shown in BUSHIPS
Monual, Chapter 93, Figure 93-1) and demonstrate operation on a strainer
or deck.

b. Always flush the line out before opening the valve to
the fire hose in order to clear the line of sediment and avoid logging the
fog nozzle.
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E. Operation and Maintenance.

1. Flushing. The fire main system should be flushed weekly
with clear sea water and whenever fresh water is available aghore or in
such places as Gatun Lake. This loosens marine growth. Also, fresh
water can be left to stand in the system for a period of time. 'Mhis
will ki1l marine growth.

2. Procedure for flushig with clear sea water.

a. Before starting the fire pumps, clean the discharge
strainers, 1f so equipped. Then flush the fire main for at least five
nimtes under full pressure.

b. At each fire station, open the quick cleaning strainer
and flush. BPRelow decks use a GI can or run the hose to the nearest drain.

c. Allow water to run until clear.

3. Procedure for flushing with fresh water.

a. Secure the fire pumps.

b. Drain the fire main system at its lowest polnt and
then clogse the drain valves.

c. Connect fresh water hose from shore to the ship's fire
main shore commection.

d. Flush the self-cleaning strainer at each fire station.

e. When system is full, allow the water to stand at least
24 hours to kill marine growth. Then flush out again.

h. In the Pansma Canal (fresh water) use procedure in 2 above
as for clear sea water.

J. Leaks and Seals. All hands must be instructed to report
any and all leaks and broken seals on cutout valves.

6. Other Maintenance.

a. Test operate all valves on the fire main system periodically.
Re-seal all broken seals.

b. Test relief valves located at pumps periodically.

c. The fire main system 1s tested hydrostatically during
the ammual overhaul period.

d. Replace bent valve stems immediately.
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E. Bigﬂg MEr .

1. Jumpers are rigged when damage occurs in the single line
system or 1n the risers to a contimuous locp system.

2. Procedure:
a. Determine where the break 18.
b. Close valves on both sldes of bresk.
¢. Connect hose to one valve.

d. At other valve, use & double female adapter %o connect
the other end of the hose.

e. Open both fire gtation valves while tending the hose
for kinke.

F. Pipe Repeir. In an emergency, there may not be time to replace
ruptured pipe- Therefore the following means of repairing ruptured pipe
in place can be uged:

1. Jubllee pipe patch (soft pa.tch). A Jubllee patch 18 a plece
of sheet rubber or other packing held over the bresk by a metal clamp. (See
BUSHIPS Manual, Chapter 88, Section II, pages 71-T7). It 1is the quickest
patch to apply and the most common.

o, Plastic pipe patch. A plastic pipe patch kit can be used by
trained personnel. gynthetic resins are mixed and, when applied and allowed
to cool, they harden to great strength. (See NavPers 91845, Emergency
Demage Control Metallic Pipe Patch and Lesson Plan L4.h).

V. SUMMARY.

A. Emphasize the importance of maintaining the fire main system 1n
rendiness for emergencies:

1. For fire fighting.

2. For emergency unvatering using eductors.

3. To provide the washdown countermeasure in ARC defense-
B. Review key points of lesson.

1. Single line and contimous loop fire mains.

o, Use of cutout valves and branch line valves.

3. Operating and maintenance procedures.

). Emergency repairs to fire main.
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VI. TEST AND APPLICATION.

A. Test. Use these and additional questions as an oral quiz:

l. Q. What are the two types of fire main systems generally
found aboard ships?
A. The two types of fire main systems generally found aboard
ships are the single line system and the contimious loop system.

2. Q. What provision 1s made in the fire main system in case
of rupture of the main pipe line?
A« At strategic locations cutout valves are installed in
the line so that ruptured sections may be isolated for repair, or jumpers
may be rigged to by-pass the break without loss of fire main pressure.

3+ Q. In what position are these cutout walves required to be
kept -- open, closed, sealed or locked?
A. A1l fire main cutout valves are required to be kept open
and secured with a seal.

4. Q. What other burpose 1is served by fire main cutout valves”
A. In some vessels having a contimous loop system with the
fire pumps in dispersed locations » certain cutout valves, when closed,
divide the main loop into a mmber of smaller loops for split-gystem
operation during an cmergency.

2¢ Q. What is the most common type of patch used for Pipe repairi
A. The jubilee patch is the most comuonly used type of repalr.

6. Q. What is the Usce requirement in regard to location of fire
stations?

A. Fire stations are located so thet any part of the vessel,
other than machinery spaces, can be reached with at least two streams of
water from separate outlets » 2t least one of which shall be from a single
length of hose,

T+ Q« What 18 the Ppurpose of the self-cleaning strainer required
at fire stations?
A. To prevent foreign matter, such as scale and possible
marine growth, from clogging fog nozzles.

8. Q. How frequently should fire mains be flushed with fresh
water and why should this be done?
A. Whenever fresh water is available, ships should completely
111 and flush their fire mains with fresh water to take advantage of the
fact that marine growth dies upon exposure to fresh water.

9. Q. What sizes of Pire station outlets and hoses are used and
where is each size required?

A. Fire station outlets are of 2}" and 13" diameter. All
outside outlets are 23" and inside outlets ars 15",
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10. Q. What knowledge of the ship's fire main system is neces-
sary for all repair party members and why 1is this knowledge important?

A. All repair party members should know the layout and
locetion of the fire main piping system, cutout valves, branch line valvesa,
and all remote control locations for these valves. This knowledge is
important since it may be necessary to igolate sections for repair in
case of casualty and yet maintaln service pressure throughout the rest
of the system.

B. Application. Have crew members demonstrate how to operate a

self-cleaning stralner, isolate a leaking section of the fire main,
rig & jumper, or install a jubilee pipe patch.
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CHAPTER 3

ADVANCED DAMAGE CONTROL - For Deck and Engine Personnel (Lesson Plans)

Section 3.6
VENTILATION
I Objectives IV Presentation
II Material V Summary
III Introduction VI Test and Application

I. OEJECTIVES.

A. To familiarize personnel with the purpose of the ship's venti-
lation system.

B. To stress to zone area personnel the importance of preserving
the watertight and firetight integrity of the ventilation systen.

C. To impress upon crew members thé importance of understanding
the relationship of the ventilation system to successful firefighting
and damage control.

II. MATERIAL.

A. Training Aids.

1. Ship's booklet of demege control display plans.
2. Ship's blueprints.
B. References.

1. COMSTS INSTRUCTION 9280.3A (Effective Revision) - "Desig-
nation apd Marking of Hull Structure”.

2. G 256, Rules and Regulations for Passenger Vessels.

3. CG 257, Rules and Regulations for Cargo Vessels.
L. BUSHIPS Mamual, Chapter 38, Ventilation & Heatlng.
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5. BUSHIPS Marmal, Chapter 88, section II, Practical Demage
Control.

6. BUSHIPS Mamual, Chapter 93, Firefighting, Ship.
III. INTRODUCTION.
A. Introduce self and subject (Venmtilation).
B. Explain why a knowledge of the ventilation system is important.

1. In case of fire, it is important to secure ventilation to
avoid spreading or fanning the fire through the ventilation system. Over-
heated ducts can spread fire to adjacent flammable material.

2. In case of flooding, compartments can be quickly flooded if
water has entered the ventilation system.

IV. PRESENTATION. Shipboard ventilation may be either natural ventilation
or by mechanical means, with heat or cooling and various controllers.

A. Natural supply and exhaust - In the natural system, alr is sup-
plied to and/or removed from spaces without any mechanical aid. There
are three possibilities -~ supply only, exhaust only, or both supply and
exhaust. Ventilators and ducting are used as shown in the illustration.
Ventilators on deck are trimmed to achieve the intake and exhaust ventilation
desired.

B. Mechanical supply and exhaust - With a mechanical ventilation
system, air is supplled to a.nd./or removed from spaces by supply blowers
or exhaust fans. Once again there are three possibilities - supply only,
exhsust only, or both supply and exhaust. Fan rocms mey be located in
any part of the ship. Filters are installed in the ventilation supply
systems before the blower fans. :

C. Heating and Cooling - In the mechanical supply system, the air
may be heated by steam or cooled by refrigerants, as necessary.

D. Controllers.

1. Bridge control. This is an emergency ventilation cutout
switch for the whole ship. It is used only for fire and ABC defense.

2. Engine room remote control station. This is a cutout switch
for engine room ventilation only. It is used in event of engine room
fires, to shut off the ventilation from outside the engine room.

3. Thermostats. Control temperature only, They may be located
in spaces served by heated ventilation supply.

4. Manual speed controls regulate the speed of the fans.

5. Fire dampers are located throughout the ventilation system,
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in both supply and exhaust duncts. They are used to cut off vemtilation
in any particular section, automatically or mamally, in event of fire.

a. Fusible link (automatic) fire dampers. There are two
different melting points in autamatic fire damper links, - 165 degrees
and 212 degrees. The 212 degree link is for galleys. When the link
melts, a weight closes the damper and shuts off any draft. (See illus-
tration, Automatic Fire Damper.)

b. Mamal fire demper. The handle of the manual fire damper
is in same position as the dmmper behind it. Rotate it through 90 degrees
to close it. All zone area personnel should know the locations of memal
fire dampers in their zones. In case of fire, close all manmual fire
dampers in the fire area without waiting for specific orders.

6. CO2 cut-out. When the COZ cylinders aye released into a
specific area, the pressure of the CO2 gas automatically trips and shuts
off the ventilation to that area. This prevents dissipation of the CO2.

E. Watertight Integrity. This is achieved by not having any venti-
letion dnct in the ship cut through a watertight bulkhead. However,
ventilation ducts may go above the watertightness level and then into the
adjacent vatertight compartament.

F. Piretight Integrity. This 1s achieved in two ways as follows:

1. Galley exhausts are insulated. They also have filters in
the hoods over the galley ranges for removing gresse from the fumes.
These filters should be cleaned at least weekly.

2. Fire dampers are located wherever a duct crosses a main
vertical zone bulkhead. Also, wherever else deemed necegsary in the
ventilation system.

G. Ventilation Markings.

1. The ventilation system is labelled in accordance with the
latest revision of COMSTS INSTRUCTION 9280.3 (Designation and Marking
of Hull Structure). All parts of the system are labelled, such as
weather openings, fans and their controllers, ducts and dampers. Also,
as appropriate, labels indicate whether the system is supply or exhsust.

2. FNatural systems are identified either as "NAT EXHAUST" or

"NAT SUPPLY". Also, each controller and fan label plate indicates the
fan number and all areas served. For exsmple -

Vent Fan 2-28-2

Supply 3-15-2-L, 3-19-2-A

H. Maintepance and Operation of Dempers.
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1. A1l mamial fire dampers should be tested periodically for
smooth operation and a good fit.

2. All fusible link automatic fire dampers should be tested
preriodically by removing the link to see if damper drops freely; also ; to
see 1f the damper fits properly. Check to see if the indicating arrow
correctly shows the position of the damper .

V. SUMMARY.

A. Revliew the importance of confining fires, cutting off oxygen,
and retarding flooding if water enters the ventilation system.

1. Mechanical ventilation must be shut off in event of fire and
for ABC defense. 1In addition, topside vent openings must be closed to
shut off patural ventilation and to avoid the spread of fire or of con-
tamination in ABC defense.

2. For emergency purposes, the locations of all mamual dampers
must be known by all zone ares perasonnel for their respective zones. Re-
palr party personnel depend upon zone area personnel for this knowledge
and emergency action ag appropriate.

B. Practical Demonstrations.

1. Conduct tour of a zone area, pointing ocut all ventilstion
features and their markings.

2. If possible, exsmine an ingtalled fusible link sutomatic
fire damper.

3. Operate a mamial damper.
C. Revlew key points of lesson.
1. Types of ventilation systems - natural and mechanical.
2. Controllers.
3. Importance of maintaining watertight and firetight integrity.
h. vVentilation markings.
2. Operation of fire dampers.

VI. TEST AND APPLICATION.

A. Test. Use these and additionsl questions as an oral quiz:

1. Q. What is the purpose of a ventilating system?
A. To supply fresh air, or remove stale air from one or more

compartments, or both. This is sometimes combifed with a heating or cooling

process.
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2. Q. Why is it important that personnel understand the ship's
ventilating system?

A, This is essential to successful firefighting. If not
properly controlled, hot gases can cause fire through overheated ducts,
spread fire by supplying air (oxygen) to smoldering embers, or fan and
spread a fire which does start.

3. Q. Bow 15 watertight integrity maintained in the ventilation

system?
A Ventilation ducts do not traverse watertight tulkheads

below the watertightness level.

4, Q. Bow is firetight integrity obtained?
A. By having fire dampers installed in ventilatlon ducts,
and by insulating around the galley exhausts.

5. Q. How are the ventilation systems marked?
A. By label plates in accordance with the effective revislon
of COMSTS INSTRUCTION 9280.3 (Designation and Marking of Hull Structure).
Markings indicate the type of ventilation system, location of fan or control,
and location of compartment served.

6. Q. What are the two types of fire dampers?
A. Mamial and autamatic fusible link fire dampers.

7. Q. Where are the high temperature (212 degrees) autamatic
fusible link fire dampers ilnstalled?
A. In galley exhausts, usually over the ranges, where high
temperatures prevail.

8. Q. Where are filters found in ventilation systems?
A. In the ducks before the blower fans and in the hoods over
galley ranges. -

9. Q. What are thermostats used for?
A. To control the temperature of the spaces they serve.

10. Q. In fire and ABC defense, what action is taken with respect
to the ventilation system?

A. In ABC defense, the ventilation is shut down campletely
except for essential operating areas such as the engine room. Even here,
plans should provide for direct intake and exhaust so as to avoid con-
tamination. 1In case of fire, ventilation 1s shut off to the fire and
purrounding areas and topside vent openingas leading to-these compartments
must be closed. :

B. Application. Have crew members point out the location of mamual fire

dampers in thelr zone areas and explain when and how they would operate them.
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CHAPTER 3

ADVANCED DAMAGE CONTROL - For Deck and Engine Personnel (Lesson Plans )

Sectlion 3.7

SMCKE DETECTING AND CO2 EXTINGUISHING SYSTEMS

I Objectives IV Presentation
IT Material V  Summary
III Introduction VI Test and Application

I. OBJECTIVES.

A. To acquaint personnel with the operation of the smoke detecting
system.

B. To impress crew members with the value of CO2 as an extinguishing
agent.

C. To familiarize personnel with the operation of the (02 fire
extinguishing systems.

II. MATERIAL.
A. Training Ald. - Ship's built-in CO2 system and control chart.
B. References.
1. BUSHIPS Mamal, Chapter 93, "Fire Fighting-Ship".
2. C0? Instruction Mamual for installed type.
3. CG 256 - Rules and Regulations for Passenger Vessels.
k. CG 257 - Rules and Regulations for Cargo Vessels.
ITI. INTRODUCTION.

A. The purpose of the smoke detecting system is to warn the bridge
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automatically of the outbreak of fire in any compartment (normally un-
manned) which is covered by the system.

B. The purpose of the ¢02 extinguishing system is to put out a
fire in a compartment by smothering it with CO~ from che control manifold
without having to enter the burning compartment. CO? is effective in
putting out oil and electrical fires.

C. It is important that these systems be maintained in top operating
condition at all times since they cover compartments not normelly manned,

compartments frequently containing much cambustible material. (Give
examples of such compartments in your ship.)

IV. PRESENTATION.

A. The Smoke Detecting System.

l. The smoke detecting system comsists of:

a. The detecting cabinet, usually located on the bridge.
It is generally in the wheelhouse in cargo ships and in the fire control
room in passenger ships. It provides a visual and eudible warning, with
an auxiliary audible alarm in the engine roam.

b. A system of piping connecting the cabinet with the
various cargo, storeroom and other compartments covered by the system.

c. A palr of exhaust fans either contained within the
cabinet or mounted in another weather-proof cabinet on top of the wheel-
house directly above the detector cabinet. These exhaust fans can be
alternated in service, permitting maintenance without shutdown of the
gystem.

d. In some cases the smoke detector system and the CO°
extinguishing system are tied together to utilize the same piping for
both systems through two-way valves at the C02 manifold.

e. Briefly, a sampling of air is drawn continuously from
sll compartments connected to the system and passed through the detector
cabinet.

(1) Smoke r~ontained in this exheust air will in-
terrupt the beam of a photo-electric cell in the numbered exhsust horn
for the compartment concerned, setting off the audible alarm (a bell or
uzzer.)

(2) A check of the cabinet will visuslly indicate
which exhaust horn is emitting the smoke and its mumber will identify
the specific compartment. In the horn is a small light and a white silk
thread which stands out in the airstream through the pipe. This makes
smoke readlly apparent when present.
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(3) A sufficient quantity of exhaust fram the
detecting cabinet is discharged into the wheelhouse to permit detection
of smoke by its odor. A valve is installed to direct this exhaust, if
obnoxious, to the outalde.

(b) A framed chart or diagram is posted in the
wvheelhouse, near the detecting cabinet, indicating the loeation of the
various zones, and giving instructions for the operation, maintenance,
and testing of the system. This chart, or a separate card or booklet
kept near it, has tabulated spaces for date and signature of the ship's
officer who conducts the required periodic tests.

2. Operation and maintenance of smoke detecting system.

a. The smoke detecting system is kept in contimious op-
eration at all times vhen the ship is operating.

b. The watch officer should periodically check the cabinet
just in case the alarm may be out of order. (Fuses may blow or short
circuits ocecur.)

¢. Maintenance consists of regular periodic checks of
electrical circuits by means of test switches on the cabinet front and
check of the fuses. Also, by periodic cleaning and lubrication of
bearings on motor and fan units.

B. The Fixed 02 Extinguishing System. This system consists of:

1. The bottle storage room in which the steel bottles or
cylinders of liquid CO2 are stored, arranged in banks and connected
to the piping and release mechanism. (Surrounding temperature shall
not exceed 130° F.) :

2. The (02 manifold which is a series of velves labeled to
identify the spaces to which they are connected by the piping.

3. The piping system may be the same system of pipes used for
the smoke detecting system or an lndependent piping system.

a. All piping, valves and fittings have a bursting pressure
of not less than 6000 p.s.i. and specified weights.

b. A pressure relief valve, or equivelent, set to relieve
between 2400 and 2800 p.s.i. is installed in the distributing manifold
to protect the piping in the event all branch line shut-off valves are
closed, when CO= 1s discharged.

c. The piping shall be used for no other purpose except
for fire detecting.

d. Piping is of such size that the emtire CO2 charge to
a space can be discharged in two minmutes.
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(e) Drains and dirt traps are fitted where necessary
to prevent accumlation of dirt or moisture in the priping.

(£) Fo drains or other openings in piping are located
within any living spaces.

4. Alarms are installed in spaces protected by the COP
extinguishing system and normally accessible to personnel, except in
paint and lamp lockers, etc. The alarm is set off by the pressure
in the piping vhen the CO2 is released into the space. These alarms
are consplcuously located and marked.

(2) Where COP-protected spaces, except cargo spaces, are
ventilated mechanically, the ventilation system is automatically shut
down by operation of the co? system (a pressure-activated cut-out switch
in the piping).

(b) where natural ventilation is provided in such spaces,
provision 1s made for closing off the ventilation.

(c) Means are provided for closing all openings to such
spaces from outside the space.

C. Small Independent Fixed CO2 Systems. These consist of ome or iwo
50 1b. cylinders which may be installed in small isolated spaces such
as ln palot and lamp lockers and in the emergency generator room. In
these cases, the CO° cylinders may be stored inside the space protected,
if necessary, but the controls mst be located outside the protected space.

D. Semi-fixed CO2 Systems. These are installed in certain spaces
such ag the engine roam and auxiliary engine roams. They consist of one
or two 50 1lb. cylinders of COZ comnected to a reel of hose with a valve
and nozzle. The hose i3 long enough reach all portions of the space
covered. Maintenance of semi-fixed systems is as follows:

l. Keep the hose neatly reeled when not in use, and keep it
c¢lean and protected fram damage.

2. Periodically check weight of cylinder(s) to maintain full
volume of CO° when needed.

3. Make certain that all connections are tight and that there
are no bresks or dsmaged areas in flexible connections.

E, Safety Precautions for All CQ2 Exti.nguishingﬁyatem.

1. Make sure all cylinders are properly positioned in their
racks and secured.

2. See that all branch stut-off valves at the COP manifold,
or other operation station, are closed and that the lock pin is in place

except when opemn to operaste the system.
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3. See that flexible connectors are undamaged and tight.

4. See that weight record cards on cylinders are properly
filled out and that periodic required weighing is accomplished.

5. See that cable connections to the discharge heads on CO2
cylinders are properly secured and the cable is free in the conduit.

6. Before releasing Co? into a protected space, make sure that
all. personnel have been evacuated and accounted for.

T. If the space is not already buttoned-up, secure all closures
wvhile CO2 is discharging.

8. When a compartment has been flooded with COP gas, make sure
it 1s thoroughly ventilated before permitting anyone to enter. First
man to enter should wear an OBA and carry a flame safety lamp to test
for oxygen content.

F. Discrepancies. Administrative inspections of CO2 systems have
revealed an alarming number of sericus discrepancies. Some of the dis-
crepancies found were!

1. Rameplates on manifold valves changed around, thus permit-
ting the unintentional flooding with CO? of a space other than the one
intended.

2. Cylinder discharge cables connected incorrectly, resulting
in the discharge of CC° in amounts other than as desired. In some cases »
the resulting poor leads prevented activation of the system because the
release levers of the cylinders could not be rotated sufficiently to
cut the seals. In one such bank installation, the discharge of one bank
would have discharged both banks because the movement of the cylinder
release levers of one bank would have rotated the levers on the other bank.

3. Cyiinders frequently found to have rotated in the racks to
such an extent that rotation of the cutter lever was impossible with the
remote contrcl wires, since they mo longer exerted pressure in the di-
rection required to rotate the cutter levers.

k. Some time after completion of repair periods, COP systems
vere found stiil wired down, preventing operation of the system.

V. SUMMARY. Review the key points:
A. The smoke detecting system.
1. Cabinet.
2. Piping.

3. Exhaust fans.
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4. Tie-in vith CO° extinguishing system.
5. Signals--testing.
a. Visual.
b. Audible - anxiliary signal in engine room.
c. Odor.
6. Operation and maintenance,
B. The CO2 extinguishing system.
l. Bottle storage room.
2. C02 manifold and controls.
3. The piping system.
a. Relief valve.
b. Complete discharge in two mimtes.
¢. Drains and dirt traps - (notlin living spaces).
4., Alarms.
5. Automatic ventilation shit-off.
6. Mamal closures where ventilation is natural type.
C. Small Fixed Systems.
D. Bemi-fixed Systems.
E. Safety Precautions - All Systems.
F. Copmon Discrepancles--testing by welghing.
G. Demonstration. Explain the use of the smoke detecting system on
the bridge. Show how the alarm is given, and how the compartment is ident-

ified. Then, at the CO° bottle room, show the CO2 installation precautions
and proper method of discharging CO2 into specific spaces.

VI. TEST AND APPLICATION.

A. Test. Use these and additional questions as an oral quiz.

l. Q. How does CO2 gas extinguish a fire?
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. A. Since it is heavier than air and displaces oxygen, it
literally smothers the fire.

2. Q. Where is the smoke detecting cabinet located?
A. On the bridge, in the wheelhouse or in the fire control

3. Q. How 15 the presence of smoke in the system indicated?
A. Visually, in the detecting cabinet; audibly, by an suto-
matic alarm; and by the odor of smoke discharge from the detecting cabinet.

k. Q. What classes of fires 1is co? particularly effective against?
A. 011 and electrical fires.

2» Q. What spaces are protected by the coP system?
A. Engine spaces and hazardous spaces not normally occupied
by crew or passengers.

6. Q. How is CO2 in a cylinder or extinguisher messured?
A. It 18 weighed, subtracting the kmown weight of the cylinder
and fittings from the total.

T« Q. What precautions should be taken before entering a com-
partment that has been flooded with 027
A. Moke pure it has been thoroughly ventilated before permit-
ting anyone to enter. The first man to enter should wear an OBA and carry
a flame safety lamp to test for oxygen content.

8. Q. Hov long does it take to campletely discharge the CO2 bank?
« Two mimites.

9. Q. Hhatvouldyoudniryouwereinaecmpufmentwhenthe
coaa.la.msounded?

A. Get out immediately, nmaking sure to close and secure the
door and other openings.

10. Q. How 15 the smoke detecting system tested?
A. By holding a bucket orhxmingra.ssnearoneortheamoke
accumilators and observing if the alarm is sounded and if smoke is observed
visually or by smell on the bridge.

B. %c&tion. Have crew members demonstrate how they would set off
COR dis ge 1nto various spaces and the precautions they would observe.
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CHAPTER 3

ADVANCED DAMAGE CONTROL - For Deck and Engine Personnel (Lesson Plans)

Section 3.8
UNWATERING EQUIPMERNT

I Objectives IV Presentation
ITI Material V Summary
III Introduction VI Test and Application
VII Handout
I. OBJECTIVES.

A. To familiarize personnel with unwatering {pumping) equipment.

B. To explain how to unwater a campartment in an emergency.

C. To stress safety precautions necessary when operating equipment.
II. MATERIAL.

A. Training Aids.

1. Film - MN-67T4, Method of Unwatering Flooded Compaxrtments,
18 mimites.

2. Ship's portable pumping equipment -- peri-jet eductor and
electrical sulmersible pump.

B. References.

1. BUSHIPS Mamal, Chapter 88, Section II, - Practical Demage
Control.

2. BUSHIPS Mamual, Chapter 93, Firefighting, Ship.
3. RAVPERS 10572~B, Damage Controlman 1 and Chief.
4. NAVPERS 10571-C, Demage Controlman 3 and 2.
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IIT. IRTRODUCTION.

A. Introduce self and subject (Umwatering (Pumping) Equipment).

B. Unwatering (pumping) equipment aboerd ship is a very importent
aspect of damage control. A damage control organization maintaining
this equipment in good operating condition, and knowing how to use it
effectively under varying conditions, will find it to be of great value
in an emergency.

C. In cese of flooding of a compartment, it 1s important to know
immediately the location and use of valves and pumps necessary for
unwatering. Ships have been needlessly lost due to lack of knowledge
by thelr crews of the use of unwatering equipment.

D. The ship's built-in system, including permanently installed
eductors which are activated fram the fire main, is the primary means
of umvatering & ccmpartment. This can be augmented Ty the use of
portable emergency unwetering equiyment.

E. By studying their ship's umwatering (pumping) equipment, all
officers and men of the damage control organization will know the ability
of their ship to sustain damage and remain afloat, and will be better
able to keep 1t aflcat in event of flooding casualty.

IV. PRESENTATICN.

A. Bilge Pumps.
1. Types of bilge pumps permanently installed aboard ships are:

a. Steam driven double-acting reciprocating pumps used
for ballast and general services, and also for cross-comnection into the
bilge manifold. Their pumping capacity is approximately 400 GPM.

b. Electrically driven centrifugal pumps, for fire, bilge,
ballast and general service, are cross-comnected into the bilge manifold.
Their usual capacity is about 300 GPM (although they may be larger).
Vacunm pumps are used to prime centrifugal bilge pumps in most ships.

¢. Eductors or Jjet pumps. Very simply stated, these are
syphons. By pumping water down into them under pressure, an additional
equal amount is "syphoned” up and both input and pickup are discharged.

d. The main circulating punp has direct suction connections
with non-return velves, in the machinery space. It cannot be connected
to any other compartment.

2. Iocation. Practically all bilge, ballast, general service

and circulating pumps are located in the engine room or auxiliary engine
rocim.
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the pump. It should be kept screwed on the 2%—“ discbhrrge ocutlet for
this purpose, and will also serve to protect the male threads from
damage.

d. A basket strainmer will improve the efficiency of the
pump by avolding fouling. Simply hook a 23" hose onto the discharge
connection of the pump, lower the pump into the flooded compartment by
means of its handling line, and plug its electric cable into a proper
cutlet.

4, Operation.
a. When submerged in water the pump needs no priming.
b. Use of a suction hose requires a foot valve.
c. Use standard 25" fire hose for discharge.

d. Do not operate the pump unless the suction is sutmerged
and has its strainer attached. The pump should be operated only in its
vertical position.

e. large bhasket gtrainers should be fabricated by ship's
force and kept avallable at repair lockers for use with the portable pump.
These stralners can be made from expanded metal or wire mesh having
openings no larger than 1/4" square. They should be 17" in dilameter by
30" deep. Basket strainers are necessary for most shipboard pumping be-
cause debris will clog the pumps.

£. See that the cable is plugged into the proper electrical
outlet to operate the pump.

g. When unwatering against high discharge heads, two sub-
mersible pumps can be used in series. The lower pump 1ifts water into
the suction intake of the higher pump, which discharges overboard. Con-
necting end discharge hose must be kept free of kinks.

5. Maintenance. The most critical point on these jamps 1s
where the electric cable passes through the watertight casing to the motor.
The packing gland at this point should be carefully checked, together
with the electric cable and connections. The pump gshould be tested
monthly by using a GI can #ull of water. Too much emphasis cannot be
placed on the care and upkeep of sutmersible pumps, since they are usually
required in an emergency and therefore must be in top operatling condition.

6. pump capacities, the law of diminishing return.

a. The pump is rated to discharge vater through a 23"
hose at a rate of 140 GPM agalnst a 70'foot head (approximately 30 PSI).
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b. Approximately 180 GPM (20 PSI) against a 50 foot head.

¢, 15 feet i3 its practical limit of suction lift. If a
suction hose is put into the water instead of lowering the uanp in, a foot
valve iz necessary. The greater the lift from the water to the pump, the
less water will be pumped. FPower expended rulling water up to the amp
inlet reduces volume at the pump discharge. Therefore it 1s generally
best to lower the pump directly into the water,

d. Like any other centrifugal pump, the discharge will be
greatest at the lowest head for any given suction. Also, keep the hose
free of kinks.

T. Safety Precautions.
a. Do not use the electric subtmersible pump without strainer.

b. Do pot run it without water circulation -- keep the suction
in the water.

c. Never use this bup as a fire fighting pump since the
back przssure of the nozzle will rupture its seals.

d. No nozzle or other restrictive device should ever be
used on the end of the discharge hose. It must be kept clear and free
of kinks for best discharge.

e. Submersible pumps are not designed for pumping gasoline
or oils. Gascline or oil will deteriorate the seals in ump. Also, since
the liquid mumped circulates around the motor for cooling burposes, there
1s a possib:ilicy ¢ gasoline leaking into the motor to form an exXplosive
mixture. ghouia  ig pump be used to pump heavy fuel 0il, the high vig-
cosity would ‘ampo<e an undie load on the motor and the 0il would not carry
heat away suffic: wtly. Therefore, there would be increased danger of
burning out ‘he mi*op. Therefore, do not use the electric submersible
bump Lo pump gasolite arp ail, or where gasoline fumes are present.

s

. if the €mergency warrants pumping heavy fuel oil where
the safety of the 531D over-rides the Possibility of burning up the pump,
use two pumps in suries.

8. rower sources and discharge outlets.

a. The pump has either an AC or a DC motor connected
directly to a smell, high speed centrifugal pump.

b. The power outlets for the pumps are located in various
parts of the ship. Thege locations mist be known by members of the
repalr party.

¢. The pumps are requisitioned according to the type of

electric power aboard ship. They are available for 230 volts DC and
220 or 440 volts Ac.
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2. The handy-billy pump (P-60) is a lightweight, compact,
rortable fire fighting apparatus complete with rotary-type mump, and
driven by a two-cylinder, two-cycle gasoline engine. It will deliver
60 gallons of water per mimute with a Pressure of 100 PSI. Maximum
suction lift is 20 feet. However » the electric sutmersible pump may
be used to lift water and discharge it into the intake of the handy-billy
ump where higher 1ifts are required.

3. The P-500 operates on the same principle as the handy-billy
except that it 1is larger, utilizing four cylinders instead of two. While
the model P-500 (500 GPM at 100 PSI) purp was originally developed for
firefighting, i1t cen be uged successfully for salvage operations » Pbumping
large volumes of water at low pressure, It delivers 500 GPM at 100 PSI
with a suction 1ift of 16 feet. With an eductor the 1lift may be increased
to 50 feet or more, but the discharge drops in Proportion to the increased
1lirt,

E. Eductors. Eductors are a very simple and yet extremely useful
"syphon" for unwatering compartments. Activated by fire main water
prressure they will discharge both their activating water and an approx-
imately equal amount which they syphon or pick up. There are two types
of eductors:

1. Qld type.

&. The old type Jet eductor has a single jet, with its
intake and discharge openings offset (mot in line). Any small foreign
matter may clog its suction chamber, therefore a strainer with foot
valve 1s provided.

2. Peri-jet eductor. (Show the eductor while describing it
and explaining its use.)

&. The new peri-jet eductor is constructed of alimimm
and 1s light in weight. It is activated by a 23" fire hose using fire
main water pressure and discharges through a 4" hose. A 4" hoge can
aleo be used on the suction end.

b. The peri-Jet eductor operates by Jjet action in a
vacuum chamber, leaving a straight bore of approximately 23 inches through
the eductor base into the discharge section.

c. This 24" opening permits passage of debris through the
eductor and the discharge hose.

d. A 4" hard rubber hose may be used for the suction end
of the eductor or the eductor cen be lowered directly into the water.

¢. Discharge is through a 4" hoge, preferably hard rubber.
The discharge hose must be free of kinks to prevent reverse flow from

flooding the compartment being pumped out. (This generally occurs with
the use of the 4" canvas hose.)
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3. Reverse Flow Valve. Te reverse flow valve 1s a spring-
loaded quick-closing valve for use with peri-Jjet eductors only. The
valve is connected on the discharge end of the 4" hose. In the event
the eductor is unable to pass debris, close the valve and this will clear
the debris by forcing water back through the intake.

4. Adventages of the Perl-jet Bductor.

a. It 1s independent of any electrical equipment, since
it can be activated by fire main water pressure which may be provided by
the emergency deisel fire pump in ships 8o equipped.

b. It does not require a strainer.

¢. It is rugged, simple and requires little time to rig
and ready for operation.

d. In tankers, when conditons require the use of portable
pumpling equipment, the peri-jet eductor eliminates all danger of igniting
explosive olls or gases.

e. It is about seven percent more efficlent than the single-
jet, old-type eductor. For example, with a fire main pressure of 100 PSI
at the eductor, about 182 GPM is required to activate the eductor. The
old type will pick up and discharge an additional 151 GPM against a dis-
charge hesd of 40 feet. The new peri-jet eductor will discharge an amount
equal to or slightly more than its input. With 'a good pressure and low
discharge head, 250 GPM input can be put into the peri-jet and an add-
itional 300 GPM picked up and discharged.

5. Uses.
a. Bductors perform low head unwatering operations at a
greater rate of discharge than can be obtained by straight pumping with
avallable emergency pumps.

b. They are used for pumping liquids which portable pumps
cannot handle directly.

¢. Peri-jet eductors will pass reasonably small particles
of debris through the eductor and discharge hose.

d. The old type eductor is sultable for use as a P-500
pump suction supply. The peri-jet eductor has no foot valve and is not
suitable for use with P-500.

6. Demonstration. Rig and demonstrate the hookup and operation
of the perl-jet eductor.

V. SUMMARY

A. When umwatering against high discharge heads, two sulmersible pumps
can be used in series, the first pump at the lower level lifting water into
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the suction inlet of the second punp which will be located at a higher
level. fMme sutmersgible pump must not be used for oil or explosive gages.

C. While the eductor's hydraulic efficiency is low, it performs
low head unwvatering operations st a greater rate of discharge than can
be obtained by straight bumping with the avallable anergency pumps.

D. The eductor working against a hesd of L4O* will pick up 151 GPM
from the compartment. With a fire main bressure of )00 PSI at the
eductor, approximately 182 GPM of water ig required for the operation
of the eductor and the peri-jet eductor will Pick up and discharge about
200 GPM additional.

E. A low fire main Pressure might easily result in introducing
additional water into the compertment .

F. It is Imperative that the eductor discharge hose be kept free of
kinks. Otherwise, water Will back up in the flooded compertment.

G. Arrange for a demonstration of the operation of gll unwatering
equipment aboard ship.

H. Introduce and show f1lm MR-6774 - '"Method of Unwatering Flooded
Compartments”, 18 mimtes.

I. Reproduce and distribute VII, Handout, Tips for Teating Peri-jet
Eductors or discuss its key points.

VI. TEST ARD APPLICATION.
A. Teat. Use these and addi tional questions as an oral quiz.

1. Q. Name two main types of pbumping equipment used for un-
watering.

A. Fixed or wuilt-in pumps, such as bilge and ballagt pumps
and portable emergency pumps and eductors.

2. Q. Name three types of pumps which comprise a ship's buflt-
in billge system.
A. Stesm-driven reciprocating, centrifugal, and electric
sutmersible pumps.

3. Q. Where are the ship’'s bilge humps normally located?
A. These pumps are usually located in the engine room spaceg.

h. Q. From where is the power supplied for the fixed electrical
sultmersible Pump?
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A. Electrical power is supplied from the emergency gwitchboard.

5. Q. How are & ghip's fixed pumps connected to the various
compartments for umwatering?
A. They are connected through the bilge manifold by piping
having non-return check valves.

6. Q. What is the common practice when umwatering ageinst high
discharge heads with the portable submersible pamp?
A. Two subtmersible pumps should be used in series.

7. Q. What is the most critical maintemance point on the portable
electric submersible pump?
A. It is where the electric cable passes through the vatertight
casing to the motor.

8. Q. wWhat is the electric submersible pump rated to deliver?
A. 140 GPM at a TO' hea.da.nﬂ.lao GFM at a 50' head.

9. Q. What type of current and voltage is used aboard MSTS ships
for sulmersible mp outleta?
A. 220 Volts DC, or 220 Volts AC, or 440 Volts AC.

10. Q. What should you be careful about when lowering the electric
gutmersible pump?
A. Never lower it by the electric cable; use the hand line.

11. Q. What two types of portable eductors may be found aboard ship?
A. The "old" type of eductor and the peri-Jjet.

12. Q. Which eductor is activated by six (6) Jets?
A. The peri-jet eductor.

13. Q. Which eductor requires a strainer and foot valve?
A. The "old" type eductor.

14. Q. Which eductor is not suitable for use with the P-500 pamp? why?
A. Peri-jJet. It has mo foot valve.

15. Q. What is the purpose of the reverse flow valve on the peri-
jet eductor? , :

) A. In the event the eductor is unable to pass any debris, the
reverse flow valve 18 closed to clear the debris by forcing water back through
the intake. :

B. Application. Divide the class into several groups and bave each
group hook up and operate an electric sutmersible pump and an eductor.

VII. HANDOUT. Tips for Tegting Peri-jet Eductors.
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ADVANCED DAMAGE CONTROL - For Deck and Engine Personnel (Lesson Plans)

Section 3.9

EMERGENCY REMOTE CONTROL SYSTEMS

I Objectives IV Presentation
II Material v
III Introduction VI Test and Application
I. OBJECTIVES.

A. To provide g knovledge of remote control operating gear » valves
and fittings.

II. MATERIAL.

A. Training Aids.
1. Ship's control display plans.

B. References.

1. BUSHIPS Magual, Chapter 88, Section II, Part 7.

A. Introduce self and subject (Fuergency remote control systems).
B. Arouse interest by stressing the importance and uge of:

1. Remote comtrols in emergency.

2. Types of remote-operating controls.
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a. Ventilation comtrols.
b. Watertight door comtrols.
c. Fire screen door controls.
d. Equalizer valve controls.
3. Main drainage and secondary drainage remote controls.
4. Key engine room mchinery controls.
IV. FPRESENTATION.

A. Purpose of Remote Conmtrol Systems. These systems provide for:

1. Remote control of areas without violating their wvatertight
integrity or at times these areas may be inaccessible dne to smoke, fire
or flooding.

a. They safeguard inaccessible loeations.
b. They protect compartments not manned.

2., TMime-saving in emergency as remote controls operate doors or
valves on variocus decks away from the control station.

B. Types of Power for Operating Remote Control Systems.

1. Mechanical {Hand-operated) Controls.

a. Reach rods - rigld type.
(1) Bmergency cutout valves to engine and firerooms.
(2) Firemain cutout valves.
(3) Feed (auxiliary) check valves to boilers.
(4) Watertight doors.
(5) Steering from the after docking bridge.
(6) Bilge valves.

b. Reach rods ~ flexible type.

(1) Fuel oil settling and service tank suction valves
for emergency use.

(2) Fire pump suction and discharge valves in some cases.
(3) Piremain cutout valves.
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2. Hydraulic (Power-operated) Controls.

a. Hand-operated gear bumps may close watertight doors
and various firemain, steam and fuel 0ll valves.

b. Lever-operated oil punps may be found in some ships
vhere they close watertight doors.

¢. Motor-driven pumps operating remote controls are in
use in ships like the SS United States and USNE Point Barrow for oper-
ating large ses valves.

4. Telemotor systems for remote control of steering
utilizing hand-operated piston or rotary pumps.

3. Pneumatic (Power-operated) Controls.
8. Various autamatic regulators in engine room.
b. Puel oil tank gauges.
c. BEilge suction valves in same cages.

y, Electrically-operated controls permit:

8. Closing wvatertight doors fram the tridge in passenger
ships.

b. Closing of fire screen doors from the bridge.

c. Securing all ventilation systems fram the bridge in the
event of an emergency.

d. Operation of the fixed sulmersible pump and shaft alley
fire pump from a remote station.

€. In general, electrically operated controls may be found
throughout every ship operating system and equimment from remote gtations.
Exgmples of these are:
(1) Gyro steering on the bridge.
(2) Bmergency fire pumps.

C. Maintenance of Remote Control Systems.

1. Remote controls mmat be operated periodically and logged to
insure proper operation when and if an emergency should occur.

2. Improper or defective operation of any remote controls should
be immediately reported to the damsge control office end/ar the chief
engineer.
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3. Remote controls requiring lubrication should be oiled or
greased periodically to lmsure smooth and easy operation.

D. Importance of Remote Control. Improper knowledge or defective
remote control systems may prove costly in case of an emergency and may
result in:

1. Loss of ship due to progressive flooding.

2. Smoke from a fire traveling throughout the ship and delaying
the repair party and causing panic among passengers.

3. Loss of the main plant in heavy weather with resultant
casualties and possibly the loss of the ship, passengers, and crew.

V. SUMMARY.
A. Reviev the types of remote controls.

1. Ventilation.
2. Watertight doors.
3. Fire screen doors.
4, Equalizer walves. -
5. Dreinage.
6. Machinery.

B. Review the importance of remote controls and how they can save
ships and lives.

C. Stress the need for proper knowledge and operation of all remote
controls on board ship.

D. Take the group on & tour of the ship to poimt out the various

remote controls; how they are operated; the systems they control; and
their effect.

VI. TEST ARD APPLICATIORN.

A. Teat. Use these and additional questions as an ora.qu_uiz.

1. Q. What are the four types of power for operating remote
control systems?

A. Mechanical, hydraulic, electrical and pneumatic.
2. Q. What types of remote controls are used for the bilge
system?
A. Hydraulic, pnewmatic, and mechanical.
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