STUDY MATERIAL FOR THE
CERTIFICATE OF FITNESSEXAMINATION FOR
SUPERVISE BULK OIL STORAGE

3RCNY 87-08 Certificate of Fitnessfor Bulk Oil Storage Plants. A Certificate of

Fitness issued to persons for the care and supervison of a plant for the storage, manufacture,
refining or didtilling of petroleum, shde oil or cod tar or any liquid product thereof, is deemed to certify
that such persons are qudified to care for, maintain and supervise dl fire extinguishing systems on
the premises, such as standpipe systems, sprinkler systems, yard hydrant systems and foam systems.

This Certification aso includes care, maintenance, and supervison of fue oil burners and private motor
fud dations.

This study materia will help you prepare for the examination for the Certificate of Fitness for Supervising
Bulk Oil Storage Plants. The study materid includes information taken from the Fire Prevention Code



and the Rules of the City of New York. The study materid does not contain dl of the information you
need to know in order to perform the job of supervisng a specific Bulk Oil Storage Plant. It isyour
responsbility to become familiar with dl the applicable rules and regulations of the City of New York
even if they are not covered in this materid.

Each candidate must pass a multiple-choice examination to qudify for the Certificate of Fitness.
Examples of the kinds of questions given on the multiple-choice examination are given on the next page.
All questions on the multiple-choice examination have four aternative answers. Only one answer option
is correct for each question. If you do not answer a question or mark more than one dternative your
answer will be scored asincorrect. A score of 70% correct is required to pass the multiple-choice
examination. Read each question carefully before marking your answer. Thereis no pendty for guessing.

Additiondly, the candidate must submit an affidavit on officid letterhead from the appropriate officer at
the place of employment attesting to the candidate's awvareness of the requirements and responsibilities of
the regulations and al contents of 3RCNY §7.

Sample Multiple Choice Questions
1. Which of thefollowing petroleum productsare stored in bulk oil storage plants?

(A) Gasoline.

(B) Aviation jet fud.

(C) #6 fud ail.

(D) All of the dternatives are correct.

The correct answer is"D". 'Y ou would mark "D" on your answer shedt.
2. Supervision of a bulk oil storage plant must be done by:

(A) acollege graduate.

(B) aCetificate of Fitness holder.

(C) any employee of the company that owns the tanks.

(D) ingpectors from the Bureau of Fire Prevention.

The correct answer is"B". You would mark "B" on your answer sheet.

BULK OIL STORAGE

The Fire Commissioner requires that at least three Certificate of Fitness holders share responsibility of
supervising operaions at each bulk oil storage plant. At least one Certificate of Fitness holder must be on
duty 24 hours per day, seven days per week. The Fire Commissioner may require additional Certificate

2



of Fitness holders & some plants. Each Certificate of Fitness holder is respongible for maintaining and
supervising al fire protection sysems at the plant. For example, the Certificate of Fitness holder must
make sure that the standpipe, sprinkler, yard hydrant and foam fire protection systems are maintained in
good working order.

Severd liquid petroleum products may be stored at the bulk storage plants. These products are classified
into three main groups.

Class| All liquid petroleum products that have a flashpoint below 100°F (e.g., gasoline and
naphtha)

Class |l All liquid petroleum products that have a flashpoint at or above 100°F and below 140°F
(e.g., # 2 heating ail).

Class |11 All liquid petroleum products that have a flashpoint at or above 140°F to 300°F (e.g., #
4, # 6 heating oils, asphaltic cement, and waste ails).

The groups are based on the relative flashpoints of the liquid petroleum products. The flashpoint of any
given product is defined as the minimum temperature at which the product releases enough vapor to form
an ignitable mixture when mixed with oxygen. This dassfication method is used because it is the vapor
released by the product that burns and not the liquid itself. When ignited, these vapors will burn with
explosive violence. When oxygen is not present the vapors cannot become combustible and therefore
cannot beignited. When the vapors are not combustible they are said to bein a"super saturated ate’
(too rich to burn). These vapors must be considered when the product is stored in atank a temperatures
above itsflashpoint. Commonly a vapor recovery system isingaled to draw these vapors out of
cone-roof tanks equipped with internd floating roof pans. When the tank has a floating roof the roof
samply rests on top of the product and prevents the release of the vapors. It isimportant that the
Certificate of Fitness holder understand the relationship between temperature of the product, the vapors
released by the product, and the amount of oxygen in the tank.

Generdlly, liquid petroleum products are stored in above ground storage tanks. Thesetanks are
congtructed of sted. Commonly, these tanks are painted with gray or white paint. These colors reflect
the heat of the sun and hel p keep the product within an acceptable temperature range.

Severd types of tanks may be used in bulk storage plants. However, Cone-Roof Tanks,
Floating-Roof Tanks and M ounded-Over Tanks are most commonly ingaled.

CONE ROOF TANKS

Cone roof tanks may be used to store products with high flashpoints (e.g., #6 hegting oil) or low
flashpoints (e.g., gasoline). When #6 heating oil is stored it must be heated to keep it in afluid Sate to
facilitate easy transfer to and from the storage tank. However, the Certificate of Fitness holder must
make sure that the heating oil is maintained a a temperature below its flashpoint. When gasoline is stored
in the cone roof tank care must be taken to make sure that the vapors given off by the gasoline are not
ignited by datic dectricity. To prevent accidenta ignition due to static dectricity each tank must be
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eectricaly grounded. Thisis particularly important when transferring product to or from thetank. An
example of atypicd cone-roof tank is shown below:

J——

TYPICAL CONE-ROOF TANK

Log - . g

FLOATING-ROOF TANKS
There are two types of floating roof tanks: Open-Top and Covered Tanks.
Open-Top Floating-Roof Tanks.

These tanks have afloating-roof ingtalled. Thisroof smply rests upon the product and moves up and
down as the product level increases or decreases. The floating roof tanks are used to store products with
lower flashpoints (e.g., gasoline and certain types of aviation jet fuel). There are two types of opentop
floating-roof tanks. They are called the (@) Single Deck Pontoon, and (b) Double Deck Pontoon
tanks. Theroof in each of these tanks floats on top of the product. The roof on the single deck pontoon
has a sngle floatation compartment ingtalled. This compartment is designed to prevent the roof from
snking into the product. The double deck pontoon roof has two floatation compartmentsingtaled. An

example of atypica double deck pontoon tank is shown below.
Pontoon

TYPICAL DOUBLE DECK PONTOON TANK
Covered Floating-Roof Tanks

These tanks are Smilar to the cone roof tanks. However, they have a pan-type floating-roof installed
inddethetank. The pan roof consists of asingle level roof , which floats on the product. There are
pontoons ingtaled on the pan roof to ad floating.

MOUNDED-OVER TANKS

Mounded-over tanks may be ingtaled in some bulk storage plants. The mounded-over tanks are ingtalled
ether partialy or completely underground. These tanks must be completely covered over with earth or
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reinforced concrete.
Expansion Space in Cone Roof and M ounded-Over Tanks

The Certificate of Fitness holder must make sure that the storage tanks are never filled to capecity. An
expansion space must be maintained to alow for the possible expansion of the product. Liquid petroleum
products expand when their temperature increases. For example, gasoline expands 0.07 % in volume for
each 10°F increase in temperature within ordinary temperature ranges. The expansion space o permits
the foam to be distributed onto the top of the product in case of an emergency. The Certificate of Fitness
holder must caculate the amount of product that may be safdly transferred to each storage tank.
Generdly, the tank should not be filled above 95% of the tank's total capacity, and it must never befilled
to above 98% total capacity.

Vapor Recovery Systems

A vapor recovery syslem may be ingtalled to draw combustible vapors from storage tanks. Under
norma conditions, this vapor is super saturated. However, this vapor may become combustible when the
temperature of the product drops suddenly. For example, the vapor may become combustible when the
tank is cooled by arainstorm on ahot day. 1t may aso be cooled when transferring product from the
tank. These conditions alow the vapor to mix more readily with oxygen insde the tank placing the vapor
within the combustible range. The vapor may remain within combustible range for severd hours before it
is condensed back into the product.

A vapor recovery system may be ingtalled when a cone roof tank is used to store products with alow
flashpoint. This system is designed to capture and remove vapors from the storage tanks through piping.
This piping is connected to a manifold, which directs the vapors to a vapor recovery unit. The vapor
recovery unit is used to process the vapors before they are returned to a storage tank, or are burned off.

Thereisless concern for the amount of vapor generated indde mounded-over tank. Thesetanks are
lesslikely to be effected by the temperature increases necessary to generate vapor. The added insulation
of additiona concrete, sted and earth protect the product against the potentia heat sources. Generdly,
these tanks are used to store fud  oails.

Tank Vents

Each tank must be fitted with vents to permit norma venting during the transfer of product to and from the
tank. These vents are required to prevent distortion of the tank during product transfer. Tanks used for
the storage of products with a flashpoint below 100°F may have venting devices that remain closed under
norma conditions. These vents will open when the tank is under pressure. Tanks used for products with
aflashpoint above 100°F have venting devices that remain open. The ventsin the storage tanks may be
connected to a vapor recovery system.

Transfer of Product Between Tanks

All tanks in the bulk storage plant must be interconnected by a series of pipelines. These pipdines permit
the contents of each tank containing the same product to be transferred to any another tank in the storage
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plant. Thissystem may be used to transfer product from one tank to another when aleak is discovered.
Dikes

Dikes must be ingtalled around all above ground storage tanks. These dikes are designed to prevent the
flow of the product to other property and waterwaysin case of aspill. The dike walls must be
congructed of earth, stedl or reinforced concrete. Each dike must be liquid tight, and capable of
withgtanding afull hydraulic head. Some dikes are constructed o that they form a sted enclosure around
each tank. Other dikes are designed to form a concrete or earth wal around severa tanks. An example
of atypicd eath-type dike well is shown beow:

Dike Wall

TYPICAL EARTH-TYPE DYKE WALL
Emergency Shut-off Valvesand Levers

All above ground and certain mounded-over tanks must be fitted with either an emergency shut-off valve,
They must be ingtdled a the point where the product line enters or leaves the tank and outside the dike
wall for cone and floating roof tanks. A single emergency shut-off valve must be ingdled for some
mounded-over tanks. It must be installed close to the tank just outside the earth or concrete enclosure.

Each emergency shut-off vave must have afushblelink inddled. The fusblelink permitsthe vaveto be
closed automatically when exposed to a predetermined temperature, gpproximately 165°. For example,
when exposed to afire the fusble link will melt and cause the vave to close automaticaly. Whenin the
closed pogtion it will prevent the product from entering or leaving the storage tank. The shut-off valves

may aso be manudly operated.

Overfill Alarms

Ovefill darms must be ingdled on al sorage tanks. They are designed to automaticdly send asignd to
an annunciation pand located ingde the supervised office and to the marine or pipeline recaiving station
when the product level insde the tank approaches a predetermined level. Thefirst darmiscdled the
HIGH-ALARM. The Fire Department requires the high-darm to be cdibrated to sgna when the tank
isfilled to 95% of itstotal capacity. The second darmiscdled theHIGH-HIGH ALARM. The Fire
Department requires the high-high darm to be cdibrated to sgna when the tank isfilled to 98% of its
total cgpacity. (The HIGH and HIGH-HIGH aarmsin some storage tanks may be cdibrated to sgna
when the tank isfilled to levels less than 95% and 98% tota capacity. For example, the HIGH and
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HIGH-HIGH darms may be cdibrated to signa when the tank isfilled to 90% and 95% total capacity
respectively. However, the HIGH and HIGH-HIGH darms must not be cdibrated to sgnd when the
tank isfilled to levels greater than 95% and 98% total capacity respectively.

When the product is ddlivered by a pipeline company an overflow protection deviceisingdaled. Itis
designed to automaticaly shut down the product transfer when the HIGH-HIGH aarm sounds.

FIRE PROTECTION SYSTEMS

All above ground and mounded tanks, loading racks, and other parts of the bulk storage plant must be
protected by agpproved fire protection systems. The Certificate of Fitness holder must make sure that all
fire protection systems are maintained in working order.

Portable Fire Extinguishers

Severd portable fire extinguishers must be provided throughout the bulk storage plant. These
extinguishers must be located in plain view and kept unobstructed &t dl times.

Sprinkler Systems

Sprinkler sysems may be ingaled in the storage plant. The prinkler systems are designed to
automaticaly or manualy discharge water through sprinkler headsin case of afire emergency. Severd
water supply sources may be used for the sprinkler system. For example, gravity tanks, public water
mains and water from ariver or the ocean may be used. A samese connection must be ingtaled as part
of the sprinkler system.  This connection permits the Fire Department to pump water a high pressure
through the sprinkler sysem'’s piping. An example of atypica Fire Department Samese connection is
shown on the following page.

Yard Hydrant System

A yard hydrant fire protection system must be ingtdled in each bulk storage plant. The yard syssem may
be used to discharge water or foam in case of afire emergency. This system consists of a series of
interconnected pipelines that surround dl tanksin the plant. Severd hose cabinets are located at intervals
aong the system. Hoses, nozzles and other fire fighting equipment are stored ingde these hose cabinets.
Both fresh and sdt water may be used to supply the yard hydrant system. For example, pumps may be
used to draw water from rivers, gravity tanks and public water mains. These pumps then ditribute the
water throughout the yard hydrant system. Jockey pumps may be ingaled to maintain water pressure
throughout the plant's yard hydrant syslem. Fire Department Samese connections must be instaled as
part of the plant's yard hydrant system.

Water is effective when attempting to reduce the temperature of the product insde a sorage tank.
Sometimesit is necessary to cool down storage tanks to prevent afire. For example, it may be necessary
to cool down atank when it islocated next to aburning tank. The heet generated by the burning tank
may cause the contents of the neighboring tank to ignite. By cooling the tank the fire fighters lower the
temperature of the product indde the tank. Thisin turn will reduce the likelihood of the product igniting.
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Water may aso be discharged through spray outlets when afire occursin the loading rack area.
Foam Systems

Foam fire protection systems are very effective in extinguishing firesin the bulk storage plants. The foam
system may be supplied by the yard hydrant system. However, a dedicated foam fire protection system
ismore common. Foam is created by mixing a 3% or 6% foam concentrate with water and air. When
the foam is discharged it forms a blanket that floats on top of the burning product. The foam is designed
to smother the flame and prevent re-ignition. Two types of foam may be produced, mechanica or
chemicd. Some are light and quickly form afire resstant blanket when discharged. Others are heavy
and require more time to form afire resstant blanket. The Certificate of Fitness holder must be familiar
with the foam system indaled in hisher plant.

Severd fixed foam-generating systems may be used to produce foam in case of an emergency. These
systems automatically control the water and foam concentrate mixture. Some systems discharge foam
directly into the storage tank in case of afire. Thisfoam is discharged into the tank through the foam
chambers. The foam then forms a blanket that covers the top of the product. The foam blanket will
smother and then extinguish the fire. The figure below shows an example of

atypica foam chamber attached to the top of a storage tank.

TOP RIM OF TANK

FOAM —
INLET

{— TANK SIDE
FOAM

MAKER
BARREL -

t—AIR INLET

SWING JOINT

FOAM SOLUTION
SUPPLY PIPE

TYPICAL FOAM CHAMBER

Both fixed and portable foam generating systems may be used to supply the foam chambers. Commonly
these systems are supplied with foam from a central ""Foam House" digtribution system. In these systems
the foam and the water are automatically mixed and distributed through pipelines to the burning tank. A
Fire Department siamese connection must be ingtaled as part of the fire protection syssem. The Samese
connection may be used by the Fire Department to pump a foam solution directly to the burning tank.
The figure below shows an example of atypicd centrd "foam house" distribution system.



FOAM MADE HERE AT CHAMBERS FOAM CHAMBER

Ml

-
- -
-----
.

CONCENTRATE
STORAGE
DRAIN - .- FOAM SOLUTION HYDRANT
WATER SUPPLY '  PUMP SOLUTION

TYPICAL CENTRAL FOAM HOUSE DISTRIBUTION SYSTEM

Foam monitors are commonly ingtaled throughout the tank farm area. Fixed monitor may be indtalled at
severd |ocations throughout the storage plant. Monitors are extremely powerful and are commonly used
to discharge foam/water onto the top of a burning tank.

Portable foam-generating systems are o used in bulk storage plants. Generaly, these systems are used
to extinguish smdler fires and/or spills. The portable foam generating units are manualy operated by one
person. They consst of an aspirator nozzle with a pick-up tube attached. The nozzle is attached to a
water charged hose. The pick-up tube extending from the Sde of the nozzle is inserted into a container
filled with foam concentrate. When water is pumped through the water hose into the nozzle it draws the
foam concentrate from the container. The water, the foam concentrate and air are mixed indde the nozzle
before being discharged asfoam. An example of atypica foam discharge nozzle with a pick-up tubeis
shown below.

TYPICAL FOAM DISCHARGE NOZZLE
Foam Sprinkler Systems
Foam sprinkler syssems may be ingtalled at the truck loading racks in storage plants. They may be
manua or automatic in operaion. The automatic systems may be actuated by smoke or fire detectors.
Once actuated the foam is automatically mixed and then discharged onto the fire. These sysems may be
used in conjunction with water-based sprinkler systems.

The Certificate of Fitness holder must know how to control and operate dl foam generating systems
located at the bulk storage plant. He/she is responsible for maintaining the system in working order.

Use of the Foam Fire Protection System

Specid procedures must be followed to ensure that the foam system is used most effectively and
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efficiently.

1. The foam should be applied gently at a controlled rate onto the surface of the product.
Thiswill reduce the amount of time required to extinguish thefire. It will aso reduce
the amount of foam required to extinguish the fire and prevent atank overfill.

2. The foam concentrate should be mixed with the water at the recommended rate.
Increasing or decreasing the percentage of foam concentrate may reduce the effectiveness of
the foam.

3. The foam should be discharged at the recommended rate. Increasing the discharge rate
will often increase the amount of time required to extinguish the fire. The recommended
discharge rate is most efficient in terms of speed and control.

4. When possible, the water used to create the foam solution should be free of
contaminants. Contaminants may have an adverse impact on the quality of the foam
solution.

5. Care must be taken when discharging foam onto the floating roof of a storage tank.
The fire fighting personnd must be aware that the tank can only withstand the weight of a
certain amount of foam. When too much foam is discharged onto the top of afloating roof
tank it can cause the roof to sink into the product.

Color Coding and L abeling of the Fire Protection Systems.

The fire protection systemsin the bulk storage plant must be color-coded. The color coding system
makes it easer for the Fire Department to determine what fire protection syslems are ingtalled in the plant.
Copies of the color coding system must be posted in al centrd locations used for fire extinguishing
equipment. For example, they must be posted in the foam houses and in the dispatcher's office.

Standpipe and yard hydrant syssems. The piping vaves and hydrants on standpipe and yard hydrant
systems must be painted red with white bands. The Fire Department connection to the standpipe and
yard hydrant systems must be painted red with white caps.

Automatic sprinkler systems. Piping on automatic sprinkler syssems must be painted red with bright
green bands. The Fire Department connection to the automatic sprinkler syslems must be painted red
with green caps.

Foam Extinguishing Systems. The piping, vaves, hydrants and hydrants houses must be painted red
with bright orange bands. The Fire Department Siamese connections must be painted red with orange
caps. A permanent sign must be displayed beside the Fire Department water connections. The sign must
read "WATER FOR FOAM SYSTEM". A sgn must be posted next to the Fire Department foam
connection. Thesgn must reed" CHEMICAL FOAM DIRECT TO TANKS' or "..%
MECHANICAL FOAM SOLUTION DIRECT TO TANKS".
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Transfer of product to the storage plants

The Certificate of Fitness holder must determine the level of product in a given storage tank before any
product may be transferred to that tank. The product level must be measured using atape gauge. Then
the Certificate of Fitness holder must calculate the amount of product that can be safely transferred to the
tank. Product may be transferred to a tank from a marine vessd, through a pipeline company's pipdine
or through an intra-plant pipeine syslem. Care must be taken to make sure that the storage tank is not
over-filled during these trandfers. The Certificate of Fitness holder is responsible for the product transfer
and mugt supervise dl transfer operations. The product level must be physicaly gauged periodicaly
during the transfer and dl safety regulations must be followed. When the product is transferred from a
marine vesse the Certificate of Fitness holder must report to and follow the ingtructions issued by the
Coast Guard.

Emergency Procedures

Specid procedures must be followed when aleak is discovered during the transfer of product to a
dorage tank. The product supply line must be shut-off immediately. Thisis achieved by closing the
shut-off valve. Then the Fire Department must be natified by telephone. The Fire Department must be
told the type of product spilled and the exact location of the spill. Thiswill dlow the Fire Department to
develop their drategy. The Fire Department may be contacted using the gppropriate phone number from
the list shown below. A loca darm may aso be sounded to dert personnd that there has been a spill at
the plant. Plant personnel must follow established procedures for containing the spill.

Manhattan ~ (212) 999-2222
Bronx (718) 999-3333
Queens (718) 999-5555
Brooklyn (718) 999-4444
Staten Iland (718) 999-6666

These phone numbers must be posted at the phones most likely to be used in case of an emergency. The
Certificate of Fitness holder may dia 911 if the Fire Department cannot be contacted by dialing one of
the numbers above. The Class|I1 fire darm boxes instaled throughout the plant may be used to dert the
Fire Department when spills occur. The Certificate of Fitness holder must know the location of and how
to operate each of the fire dlarm boxesingalled in the plant. The Certificate of Fitness holder must report
al spillsto the Fire Department. If a spill is not reported, the Certificate of Fitness holders may have their
Certificate of Fitness revoked. He/she may aso be subject to fines and possibly lose his/her job.

Absorbent Materials Used to Control Product Spills

Absorbent materia may be used to soak up the product in case of aspill. The absorbent materid must
meet the minimum absorption standards established by the Fire Commissioner. Generaly, each pound of
the absorbent materid must be capable of absorbing a haf-gallon of the spilled product. The quantity of
absorbent materid required is determined by the Fire Commissioner.

RESPONSIBILITIESAND DUTIES
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The Certificate of Fitness holder must make sure that al fire safety regulations are obeyed at the plant.
He/she must also make sure that al fire protection systems are maintained in good working order. When
any defective equipment is discovered the Certificate of Fitness holder must notify the Fire Department
immediately. The Fire Department must dso be notified when any part of the fire protection system is
shut down. Thiswill dlow the Fire Department to modify its fire fighting strategies for the plant in case of
an emergency. The Certificate of Fitness holder must then make arrangements to have the equipment
repaired or replaced. A violation may be issued to the Certificate of Fitness holder when the Fire
Department rules and regulations are not followed at the plant. In serious cases, the Certificate of Fitness
may be revoked.

Testing and Maintenance

Portable fire extinguishers must be ingpected at least once every six months. These inspections must be
conducted by an authorized representative of the manufacturer. The extinguisher must be inspected to
make sure that dl extinguishers are fully charged. Defective extinguishers must be repaired or replaced.
The name of the person conducting the inspections and the date must be recorded on the tag attached to
the fire extinguisher. The Certificate of Fitness holder may aso record these ingpectionsiin higher log.

The Certificate of Fitness holder must visudly ingpect the sprinkler system at least once every month.
When defects are discovered they must be reported to the Fire Department immediately. Thiswill dlow
the Fire Department to modify itsfire fighting Strategy in case of an emergency. The Certificate of Fitness
holder must then make sure that the defects are repaired. An extra supply of at least 6 sprinkler heads
must be kept available at the bulk storage plant at al times. They must be used to replace damaged or
defective sprinkler heads.

All fire extinguishing systems must be performance tested at least once every two years. Thefire
protection systems a each tank must betested. Thistest is designed to make sure that there is a sufficient
waterflow to supply the fire fighting equipment and that they are maintained correctly.

The foam systems must aso be ingpected to make sure that they are cgpable of producing the foam at the
required rate. Tests of the water foam fire protection systems must be conducted at the tank farthest
from the foam-making unit.

Fire Department I nspections

The Fire Department may conduct unscheduled inspections of the bulk storage plant. The fire safety
systems and equipment may be checked during these inspections. The Fire Department views the
Certificate of Fitness holder directly respongible for the condition of the fire safety systems and equipment
a theplant. A violation may be issued to the Certificate of Fitness holder if any defects are discovered
during these ingpections. In serious cases the Certificate of Fitness may be revoked or an enforcement
action taken.

The vapor recovery units must be ingpected at least once every 6 months. These ingpections must be
conducted by an authorized representative of the manufacturer and recorded in the plant inspection log.
All tests and inspections of the fire protection systems at the plant must be recorded in the plant's
logbook.



Transfer of Product to Tank Trucks

The liquid petroleum products may be transferred to tank trucks when operations are supervised by the
Certificate of Fitness holder. The Certificate of Fitness holder must make sure that al safety procedures
are followed during the transfer. Fue oil products may not be transferred to the tank truck unlessthe
requirements on the sgn shown below are stisfied. The following Sgn must be posted a each loading
rack bay used to dispense fud ail:

NO FUEL OIL TANK SHALL BE LOADED UNLESSIT HAS.

1. A current Fire Department Permit and sticker for thetypeand
amount of ail listed.

2. Adriver with acurrent commercial driver'slicensewith Haz Mat
endor sement.

3. Capacity of compartments shown on tank.

No tank may be filled to exceed USDOT requirements.
Truck Loading Racks

Truck loading racks may be ingtdled in bulk storage plants. They are used when dispensing products
from the storage tanks to the tank trucks. The loading rack must be properly grounded. The piping and
loading arms of this structure must be equipped with automatic shutoff valves. These valves are designed
to automaticaly stop the dispensing of the product in case of an emergency. The piping and loading arms
must be protected againgt Static dectricity and arcing. The trucks are protected by grounding the tank
truck usng ametdlic bond-wire. One end of the wire must be permanently connected to the loading
rack. A clamping device must be ingtdled at the other end of the wire. The clamp must be attached to a
metdlic part of the tank truck before the dome covers on the tank truck are opened. This prevents Satic
electric sparks and dectrical arcing from igniting the product. The clamp must not be removed until the
transfer is complete and the dome covers are closed.

Each loading rack used to digpense gasoline must be equipped with a vapor recovery unit. Itisdesigned
to capture any vapors that may be emitted while dispensing the gasoline into the tank truck. A fire
detection device must be ingtaled as part of the vapor recovery unit that will shut down the vapor
recovery unit in case of afire emergency. When afireis discovered an darm sgnd will be autometicdly
transmitted to the Fire Department viaa centrd office connection.
Fire safety Sgns must be posted near the vapor recovery unit. These signs must read:
Danger - No Smoking, Matches, Open Lights
or
No Sparking Devices at the Unit
The following fire safety devices must be ingtaled within 50 feet of the vapor recovery units:
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(@ foam hydrant
(b) yard hydrant and monitor nozzle
(c) aportabledry chemicd fire extinguisher with aminimum of 40 BC

Many loading racks are equipped with awater spray system. This system is used to discharge water on
the tank truck in case of afire emergency. Severd pray outlets are required above each tank truck
loading position. These spray outlets are controlled by amanualy or autometically operated control
vave. The Certificate of Fitness holder must know the location of, and how to operate this control vave
in case of an emergency.

Fire Safety Signs

NO-SM OKING signs must be prominently displayed throughout the bulk storage plant. The Certificate
of Fitness holder must make sure that these signs are kept visble at dl times.

HANDLING MOTOR FUEL (PRIVATE FILL STATION)

A permit isrequired in order to operate a private fill gation. This permit may be included in your Bulk Qil
Permit.

TANKS

Only approved tanks may be used to store motor fuel. Approved tanks are those tanks that meet the
design and safety specifications of the Fire Commissioner's Office. An accurate log of the contents of the
tanks must be recorded. Thislog must be completed by the Certificate of Fitness holder. Thisrecord
should include the amount of fuel sold each day and the amount of fud in the tank. The tanks must be
ingpected daily. They should be checked for defective equipment and lesks. If any leaks or defects are
discovered, they should be repaired immediately. A record of each ingpection and al repairs must dso
be recorded in the log. Depending on the location the tank may be ingtaled above or below ground levd.

Each tank must be hydrodtatically tested every 10 years. Thistest must be conducted by a qudified
technician.

The maximum capacity of a single storage tank is 4,000 gallons of motor fuel. There may be severd
dorage tanks a a service saion. However, thereisalimit on the totd amount of motor fuel permitted in
asarvice gation. The combined contents of al tanks in a service station must be less than 20,000 gdlons.

Tank trucks are used to transfer motor fud into the storage tanks. The motor fud istransferred by gravity
or pulled up from the tank truck into the storage tank. The Certificate of Fitness holder should observe
the filling of the storage tanks on the premises. The motor of the tank truck should be shut off while
making the transfer. Chock blocks should be placed under the whedls of the truck. The chock blocks
prevent the truck from moving. The Certificate of Fitness holder make sure that the vapor return lineis
securdly connected to the storage tank and the tank truck. The vapor-return line prevents the flammable
vapors from escaping into the atmosphere. The motor fuel discharge line must also be checked to make
surethat it is securely connected to the tank truck and the storage tank. If any leaks are noticed, the
transfer should be stopped immediately. The defects or the leaks must be repaired before transferring
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any more motor fud into the storage tank. The transfer of motor fudl from atank truck to a storage tank is
shown below.

VAPOR RETURN LINE
TO TANK TRUCK VAPOR RETURN LINE
TO STORAGE TANK

}EL PUMP
)

MOTOR FUEL
DISCHARGE LINE

TANK FILL LINE

CONNECTION STORAGE TANK

TRANSFER OF MOTOR FUEL FROM A TANK TRUCK TO A STORAGE TANK

A test well or gauge line on the storage tank alows the attendant to determine how much fud isin the
gorage tank. The Certificate of Fitness holder and the driver making the delivery are both responsible to
be sure that the test well connection is closed while filling the tanks. The test well may not be opened to
gpeed up thefilling of the storage tank. It must remain closed to make sure that no flammable vapors
escape into the amaosphere. The test well may only be used to determine the amount of motor fuel in the
storage tank.

DISPENSING MOTOR FUEL AT PRIVATE FILL STATIONS

Fud isdigpensad into avehicle using afud pump. These pumps are usudly powered by dectricity. All of
the pumps are connected to an electrical circuit bresker. The bresker alows the pumps to be quickly
shut off in case of an emergency. Thefud is pumped through a hose when filling the vehicle. The
maximum acceptable length of the digpensing hose for automotive service setionsis 16 feet. Never
attempt to use alonger hose. Instead, move the vehicle closer to the dispenser.

The pump has a dispensing control device ingdled. The control device is usudly alever indaled next to
anozzle holding bracket. The control device may be turned on only when the pump nozzle is taken out of
its holding bracket. 1t may be shut off when the pump nozzle is placed back into the holding bracket. No
attempt should be made to bypass this control device. The nozzle must be placed back into holding
bracket after use. Keeping the nozzle in the holding bracket reduces the risk of the hose being damaged.
The vehiclés motor must aways be turned off before fud is pumped into the vehicle's tank.

The hose and nozzle must never be left laying on the ground. If the hose and nozzle are on the ground
they are exposed to physicd damage. This damage may result in lesks and mafunctions of the system.
The hose and nozzle must dways be replaced in the holding bracket when not in use.

Some inddlations have a vapor recovery sysem indtdled. This system is designed to capture the vapors
that escape when digpensing motor fuel. These vapors are potentidly dangerous. They may be ignited by
gparks or open flames. A shroud isingalled over the nozzle. This shroud draws the vapors into a hose.
The hoseis connected to the Storage tank. If the vapor recovery system is ingtalled the Certificate of
Fitness holder must make sure that it isworking correctly.
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The Certificate of Fitness holder may pump motor fuel only into an gpproved portable container. The
maximum capecity of the container is 1 gallon. The container must be made of metal. The container must
have a cap attached. The cap must be fitted with a spout. The spout is designed to alow the motor fuel
to be poured without spilling. The contents of the container must be clearly marked on the sde of the
container. Never fill aportable container whileit isin thetrunk of avehicle. Thisisto make sure that no
motor fud is accidentally spilled into the trunk of the vehicle. Motor fud must never be dispensed into
glass or plagtic containers.

PRIVATE FILL STATION DESIGN

The Certificate of Fitness holder must know the layout of the fuel storage system. The location of the test
well, thefill ling, the vent line, and the suction line to the pumps must be known. The Certificate of Fitness
holder should know how to use the test well and measuring stick to determine the amount of motor fuel in
adorage tank. The measuring stick is used in the same way adipstick is used to determine the level of all
in an automobile engine. Firg, the measuring stick must be wiped clean. The ick is then inserted into
the test well. The measuring stick is then removed and read. The gtick isread by comparing the level of
fud on the stick to the measurement marks on the stick. This method alows the Certificate of Fitness
holder to estimate the amount of fue in thetank. The Certificate of Fitness holder must know this
information to make sure that the tank is not overfilled accidentaly.

SAFETY REGULATIONS

Motor fuels are flammable and easly ignited. For this reason no smoking is permitted anywhere on the
premises. The pendty for smoking isafine up to $500.00, and/or imprisonment for up to 6 months. This
gopliesto cusomers aswell as employees. Signs must be posted indicating that no smoking is permitted
on the premises.

Motor fuel should never be used to wash or clean automobile engines. Thisis extremely dangerous asthe
motor fuels are easly ignited by the heat generated by the engine.

Oily rags are dso a potentid fire hazard. The oily rags may be easily ignited by a spark or an open flame.
Oily rags used in the service gation should be stored in ameta container. This container should have a
sdf-closng lid. The container is sometimes caled aflash can. Qily rags should be replaced daily with
cleenrags. This container should not be stored close to any possble sources of ignition.

All oil drained from vehicles must be stored in tanks or drums. These tanks and drums should be stored
outdoors. The oils are combustible and should not be exposed to sparks or open flames. They must be
removed only by an gpproved liquid waste removal agency. Never dump any of these oilsinto a sewer,
stream or anywhere on the property. Severe pendtieswill be levied againgt anyone who illegdly dumps
wagte oil.

EMERGENCY PROCEDURES

The Certificate of Fitness holder must know where dl control devices and fire extinguishers are located

16



for the privatefill gation. The Certificate of Fithess holder should know how to operate the control
devices and extinguishers in emergency Stuations.

If afire occurs, the emergency pump shut off breaker should be tripped. The Fire Department should be
notified immediately. Efforts should be made to extinguish the fire with the gpproved fire extinguishing
materids. Approved materids include sand pails, ansul powder and CO: fire extinguishers. If acarison
fireit should be pushed away from the pumps, if possible. These steps may prevent amgor explosion.

The Certificate of Fitness holder should pour sand or other absorbing materia on a motor fud spill.
"Speedy Dry" (like cat litter) is commonly used to contain and soak up motor fud spills. The area should
then be cleaned up using approved materias. If alarge soill or leek occurs the local Fire Department
must be notified immediately.

INSPECTION AND TESTING

Fire extinguishers must be periodicaly inspected to make sure that they are working properly. They
should be tested according to the schedule recommended by the manufacturer. All ingpections should be
recorded on the tag attached to the fire extinguisher. All tanks must be hydrogtaticaly tested once every
5years. Thetest must be made by aqudified technician. The Fire Department should dways be notified
in case of afire. The Fire Department should aso be natified in case of an emergency such asalarge spill
of fud.

AUTOMATIC SPRINKLER SYSTEMS

Automatic sprinkler systems are designed to automatically distribute water on afire. The sprinkler system
is designed to extinguish the fire entirely, or to prevent the spread of the fire. An automatic sprinkler
system consigts of a series of pipesat or near the calling in abuilding. The sprinkler system is fitted with
automatic devices designed to release water on afire. These devices are called sprinkler heads. The
sprinkler heads are normally closed by adisk or cap. Thiscap isheld in place by a heat sendtive
releasing eement. A risein temperature to a predetermined heat causes the sprinkler head to open.
Water isthen discharged in the form of spray. When the sprinkler heads open they are said to have
fused. The sprinkler heads arefitted at standard intervas on the piping. If more than one head opens, the
area sprayed by each overlaps that of the sprinkler head next to it.

Most standard sprinkler systems have devices that automaticaly give an darm when a sprinkler
dischargeswater. Thisdarm isusudly an audible sgnd in the building. In many casesthey dso give an
darm at aremote location, such asthe local Fire Department or a central station. The centrd station
monitors the entire fire protection system for water discharge and problems with the equipment. When
water discharge or equipment problems are identified the local Fire Department isimmediately notified.
This alows the Fire Department to gain control of afire as quickly aspossble. Water israrely
discharged accidentally from sprinkler heads.

SPRINKLER HEADS

Care must be taken to make certain that no part of an sprinkler head is covered with paint when the
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piping is being painted. Such a coating may interfere with the free movement of parts and ddlay its
opening, or make it inoperative. When painting the piping or nearby aress, the heads should be
protected by covering them with paper bags. These bags should be removed as soon asthe painting is
finished. Sprinkler heads are to be inspected and kept clean of any foreign build-up and dust. The picture
below shows atypica sprinkler head.

TYPICAL SPRINKLER HEAD

Spray Pattern of Sprinklers: The best way to put out afireisto spray the water from the sprinkler
head downward and horizontally. The spray pattern will also prevent the spread of thefire. The force of
the water againgt the deflector creates a heavy spray, which is directed outward and downward. The
shape of the deflector determines the spray pattern of the water discharged from the sprinkler head.
Usudly, thisis an umbrella shaped spray pattern. At adistance of 4 feet below the deflector, the spray
coversacircular area having adiameter of gpproximately 16 feet when the sprinkler is discharging 15
gpm. The newest kinds of sprinkler heads alow the sprinklers to be placed farther apart need lower flow
ratesto give coverage to an area. These new heads offer more effective fire protection and are less likely
to cause water damage than the old sprinkler heads.

Temperature Ratings of Sprinkler Heads: Automatic sprinkler heads have various temperature
ratings, which gate the temperatures a which they will fuse. The temperature rating of dl solder type
automatic sprinklersis slamped on the soldered link. For other heat sensitive units, the temperature rating
is stamped on one of the releasing parts. The temperature ratings of sprinkler are aso indicated by a
color coding system.

Build up of Foreign Material on Sprinklers: Sometimes sprinklers need to be protected when cellings
or piping are being painted. Usualy asmdl lightweight paper bag or a sheet of lightweight paper is
placed over the heads until the painting is completed. The bag or the sheet of paper should be secured
with arubber band. The bags are likely to delay the operation of the sprinklers and should be removed
immediately after the painting is completed. Thereis no known method to safely remove paint from under
the water cap or on the fusiblelink. Sprinklersthat have been painted other than by the manufacturer
must be replaced with new units.

A supply of a least six extra orinklers should aways be kept in a sprinkler cabinet. This extra supply
should be used to promptly replace any sprinklers that have opened or have been damaged. The extra
supply of sprinklers should be exactly the same as the sprinklers dready ingdled in the sysem. Itisvery
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important that the replacement sprinkler heads have the same temperature rating as those ingaled in the
sysem.

WATER SUPPLIES FOR SPRINKLER SYSTEMS

The methods used to supply water to sprinkler systems are the same as those for standpipe systems.
Sprinklers may be supplied from one or a combination of sources. For example, they may be supplied by
public mains, gravity tanks, pressure tanks, fire pumps, reservoirs, rivers, or lakes. A single water supply
would appear to be al that is needed to supply a sprinkler protection system. It is recommended that a
secondary water supply be available. A single water supply may be out of service (for maintenance or
repair) during afire emergency or it may be disabled during fire or before the fire is fully extinguished.
Additiondly, the water supply may fal below norma pressure or volume during an emergency. These are
just afew reasons why it isgood to have a second water supply.

When a sprinkler system is supplied from a public water main, the entire system may be closed down by
closng acontrol valve. Thisvaveislocated between the building and the water main in abox thet is
recessed into the sdewak. The location of the box isfound by reading asign on abuilding or post
nearby. Thesgnwill reed " Shutoff for Sprinkler System Located 6 Feet From This Sign,” or it
will have asmilar indructions. A specid key may be required to operate thisvave.

The control valve for the building may aso be attached to an upright post, known as a post indicator
vave (PIV). The building or section of the building controlled by the valve is usudly marked on the post.
The position of this vave (open or closed) is shown through atelltale opening in the post. On some
posts, a padlock must first be opened or forced to release the operating wrench. On others, an iron strap
must first be released by cutting ariveted lesther section. A diagram of atypicd PV is shown on the

following page.

The main water supply for sprinklers may aso be controlled an OS& Y vave (Outside Screw and Y olk
vave). TheOS&Y vavesarefound just insde the building wall on the main riser, or outsde in protected
pits. Itiseasy totell & aglanceif thevaveisopen or shut. When the gemisdl theway out thevaveis
open. Whenthe gemisadl theway inthevaveisclosed. Some OS&Y vaves

=1
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TYPICAL POST INDICATOR VALVE (PIV)

may be used to control the water supply for individua floorsin abuilding. The OS&Y vavesare
adsoinddled to shut off certain sections of an individua floor. Being able to shutoff parts of a building
dlows the Fire Department to have greater control over the sprinkler sysem.. When afireis under
control in an areathe OS& Y vave can be closed to prevent any further water damage. A typicd OS&Y
vaveis shown below.

TYPICAL OS&Y VALVE

Sometimes repairs must be made to the sprinkler system. When this happens the OS& Y valves are used
to close the water supply to only those sections being repaired. Thisis good because the rest of the
gprinkler system does not have to be shut down.

Siamese Connectionsfor Fire Department Use: Normaly a sprinkler system is connected to an
automatic water supply source. Auxiliary sources of water are supplied through Fire Department Samese
connections at the building. Siamese connections are a standard part of al sprinkler systems. When
responding to an darm most Fire Departments supply water to the standpipe system first. The standpipe
system supplies water to the fire hoses. Water is then supplied to the sprinkler system through its own
samese connection. Care should be taken that standpipe and the sprinkler connections are properly
marked because the connections ook the same. The exact purpose of each siamese connection should
be shown nearby or on the samese connection itsdf. The New Y ork Building Code requires Samese
connections to be color-coded. The diagram below shows atypica Samese connection for Fire
Department use.



FIRE DEPT. HOSE
CONNECTION

HEADER IN
VALVE ROOM

TYPICAL FIRE DEPARTMENT SSAMESE CONNECTION

Fire Department connections must way's be accessible. Each connection must be fitted with a check
vave, but not with agate valve. The check vave prevents the draining of the system.

The automatic drip device between the check vave and the outside hose coupling prevents water from
building up in the dry portion of the piping. Thisdrip device makes sure that the Fire Department
connection is not blocked by water that has frozen in the piping. If water freezesin the piping, the Fire
Department will not be able to pump water into the system.

FIRE PUMPS

A fire pump having both ardiable source of power and areliable suction water supply isadesrable
piece of equipment. A suction water supply issimply abody of water that the pump can draw water
form. Fire pumps are commonly used because they can pump water into the sprinkler system under high
pressure. With agood water supply afire pump can pump water into a sprinkler system for along time.

A fire pump can be started automatically or manualy. The pump can be started automatically by an
electric controller or an engine controller. These controllers activate the pump when there isadrop of
water pressure or water flow in the fire protection system. The controllers are adjusted so that a minor
drop in water pressure or minor increase in water flow due to asmall lesk will not activate the pumps.
The controllers for the fire pumps are expensgive, reguire extensve maintenance and periodic testing.
Where dectric motor drive is used, a standby power generator is sometimes required. If an engine
controller is used the gppropriate fuel storage tanks should be filled and checked regularly.

Manudly started pumps may be used as a secondary supply source if the primary water supply will last
long enough to alow the pump to be sarted. Thiskind of system must give an automatic waterflow signa
to the Certificate of Fitness holder when the pump must be started.

Fire pumps can be used as amain water supply source for sprinkler systems. There may dso be used in
combination with gravity tanks and pressure tanks to supply sprinkler syssem.  Fire pumps are designed
to take the water from a supply source and then discharge the water into the fire protection system under
pressure. The amount of pressure with which the weter is discharged from the pump is cdled the total
head. Thetotd head is usualy measured in pounds per square inch (pg). The higher the ps rating of the

21



pump the greater the pressure with which the water can be discharged. Acceptable fire pumps must
deliver aminimum of & least 25 ps a the highest line of sprinkler heads in the fire protection system.

The Centrifugal Pump. The centrifugd fire pump is the slandard pump currently used in fire protection
systems. Thisisthe preferred pump because it isreliable, compact, requires low maintenance, and it can
be powered by avariety of driversincluding: eectric motors, interna combustion engines, and steam
turbines.

The water available to the centrifugd pump must dways be under pressure because the pump cannot
draw water for the supply source. A water tank can be used if the tank supplies the pump due to gravity.

In other words the weight of the water forces the water to flow into the pump. This type of water tank
is cdled asuction tank. The water flows from tank through the supply inlet into the pump. Asthe water
passes to the center of the pump it reaches arotating impeller. Thisimpeller is designed to grab the water
on theinlet Sde of the pump and then discharge the water under increased pressure into the fire
protection system.

Depending on the mode!, centrifugal pumps are cgpable of discharging water from 25 gpm (gallons per
minute) up to 5,000 gpm. Most centrifuga pumps have asingle impeller and are therefore commonly
cdled sngle stage fire pumps.

TheVertical Turbine Pump. A verticd turbine pump isredly amodified centrifugd pump that hasthe
capability to draw water from streams, ponds, wells etc. Unlike the stlandard centrifuga pump the vertica
turbine pump does not need the suction supply to be under pressure for it to operate. Instead it draws
the water into the pump by suction. The water is drawn into the pump. When it reaches the rotating
impellersthe water pressure is increased and then forcefully discharged into the fire protection system.

When using a pump to draw water form a suction supply source it isimportant to ensure the water intake
hose, foot valve, and screens are ingpected regularly. Mud, grave, leaves, may cause damage to the
pump or obstruct the sprinkler system piping.

Pressure M aintenance Pumps (Jockey Pumps)

Pressure maintenance pumps, sometimes referred to asj ockey, or makeup pumps, are often found on
gorinkler systems. These pumps are designed to automeaticaly operate when thereisadight drop in
pressure due to the leakage in the system or a pressure surge. The jockey pump restores the pressurein
the fire protection system to the desired level. When the drop of pressure in the system gresater than the
capacity of the jockey pump the fire pump is activated.

Fire Pump L ocation

The fire pump should be housed in aroom that isfire resstant or constructed of noncombustible materid.
The pump room should be located as close as possible to the fire protection system. The pump room
should be kept clean and accessible a dl times. The fire pump, driver, and controller should be
protected againgt possible interruption of service. The temperature inside the pump room should be
maintained above 40° Fahrenheit at dl timesto prevent freezing of the water. The pump room should
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only be used for fire protection functions and not for generd plant operations.
Pump Inspection and Maintenance

In order to ensure the reliable operation of the pump in the case of an emergency regular ingpections and
maintenance should be conducted by the Certificate of Fithess holder. The pump should be activated
each week according to the manufacturer’ s specifications to ensure that it is functioning properly. When
the pump isin operation asmall water legk is desirable and should not be consdered a mafunction.

The centrifuga pump relies on the water supply for cooling and lubrication and should never be operated
without the pump being supplied with water.

A visud ingpection of al parts of the pump and the controlling equipment should aso be conducted each
week. Thisingpection should include the condition and reliability of the power supply. If any problems
are discovered with the equipment immediate action should be taken to correct the problem.

Fire pumps should be fully tested annudly to make sure that the pump, driver, power supply and al other
parts are functioning properly.

YARD HYDRANT SYSTEMS

A yard hydrant system is most often used in large private manufacturing and bulk oil plants or storage
buildings. The yard system is often needed because the public water supply does not meet the needs of
the fire protection sysem. The yard hydrant system usudly has severd private water sources supplying
the totd fire protection system. The total system may have a sprinkler system, hydrants, and a sandpipe
and hose system indtalled.

The water supply sources are dl connected together in the yard system. This dlows the water to be
directly supplied to any part of the system when needed. Water can be supplied even when one of the
supply sourcesis not working. The combined sources of water keep the water pressure in the system at
ahigh levd.

The water supply sources are dl connected to a main water supply grid. This supply grid surrounds the
entire plant. Control valves areingalled a various locations on the system. These valves are called post
indicator valves (PIV — see diagram on page 21) . Asthe name suggests they indicate the postion of the
vave. Thevavesare manudly operated. Each valve has two positions, opened and closed. Under
norma conditionsthe PIV vaves are seded open.

The PIV vaves dlow the Fire Department to shut down only part of the sysem. The PIV vaves are dso
used to shut down parts of the system when conducting repairs and maintenance.

The water in the yard system is not dlowed to flow into the public water system. It is prevented from
doing so by a check vave and/or back flow preventers.

Fire Pump: Thefire pump may draw water from a suction tank and pump it into the system when
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needed.

Public Waterworks Connection: The street main supplies water using the water pressure in the public
water works system.

Hose Cabinets: Hose cabinets may be ingtaled on the system. The hose cabinet must be painted red
and provided with awhite strip and number. The cabinet must be accessible at dl times. Hoses, nozzles
and other fire protection tools are kept in the hose cabinet. Hose connections are located in the hose
cabinet. These connections dlow thefire fighters to connect directly into the yard system.

Fire Department Siamese Connection: A Samese connection is dways indaled on the sysem. The
Samese connection is used by the Fire Department to pump water into the system.

INSPECTION AND MAINTENANCE OF YARD SYSTEM

The Certificate of Fitness holder should conduct regular inspections of the entire yard system. A record
of al ingpections should be made. The Certificate of Fitness of holder should sgn and date dll records.
These records should be kept for at least one year. They should be made available to any representative
of the Fire Department.

The Certificate of Fitness holder should make sure that the hose cabinets are in good working order. All
equipment insde should be inspected. The hose cabinets must be ble a dl times. The hose house
should be painted red at regular intervals. Care should be taken to make sure that the areainsde the
cabinetsis kept clean and dry.

All vaves should be checked to make sure that they are in the correct postion.

Any problems with the equipment in the yard system should be noted. Mgor defects should be reported
to the Fire Department immediately. In all cases the defects in the system should be repaired
immediatdly.

LOW PRESSURE BOILERSWITH PREHEATERS

The oil gorage tank provides the supply of ail for combustion in the oil burner. Inits norma condition, #6
fud ail isvery thick, heavy and is not easily pumped through the circulation system. For this reason
preheaters are used.

A suction pump circulates the ail throughout the system. Dirt and sediment is present in the fud ail
coming from the oil storage tank. The ol strainer removes most of these contaminants from the oil before
the oil reachesthe burner. The vacuum gauge is a device that measures pressure below atmospheric
pressure. Excessve vacuum readings indicate to the burner operator or supervisor that thereis an
obgtruction in the suction line (such as adirty il Srainer). When this occurs the flow of ail can be
stopped by closing the shut off valve. This permits the operator to clean the strainer or to perform other
maintenance.
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Preheaters are used to heat the oil further before the oil enters the burner for combugtion. The ailsis
heated to between 160 and 180 degrees Fahrenheit. Preheating makes it easier to pump the oil and dso
makes it easer to aomizethe ail. Theail ispumped to the burner where it is atomized by the spinner or
atomizer cup. The atomized oil and air are mixed in the combustion chamber and burned.

The main fud vaveis dectricaly operated and will open or close the line leading to the aomizer of the all
burner. It will shut down the burner systlem if thereis afailure of ignition or combustion.

Qil airculates through the system back to the storage thank through the ail return line. The normd oil
pressure for #6 oil burnersis between 30 to 50 pS. A back pressure relief valve is provided for safety if
the pressure becomes too greet. Additiona hesters may be present in the return line to ensure ail is
maintained a the proper temperature for easy circulation in the system.

Thefollowing are severd conditions that can lead to improper operation of the oil burner system and to
possibly dangerous conditions:

1. A defective ail cutoff valve can lead to afterdrip. Thisisavery common fault. The oil drips
into the combustion chamber when the burner is off, and the excessve ail is ~ absorbed by the
combustion chamber floor and wals. Thiswill cause the burner tobe  unusualy noisy when it garts up
or shuts down. It will eventudly lead to a carbon deposit buildup and to the less efficient operation
of the burner. Afterdripisaso dangerousi that it may lead to afire on the floor in front of the heating
unit.

2. A lesking sed on the oil pump shaft bearing may dso cause ail to leak on the floor
in front of the heating unit. This aso could become ignited.

3. Dirty or damaged nozzles or rotary cups cause improper atomization. Thiswill
eventually lead to a carbon deposit buildup in the combustion chamber. Nozzlesin a#6
oil burner should be cleaned when necessary.

4. Blockage in the chimney or flue passage will cause the cellar or boiler room to become
filled with smoke.

5. Water inthefud ail or the wrong grade of fud oil will cause improper atomization.

6. The protective rday is supposed to shut down the oil burner if aflameis not established
quickly. A delay inignition isthe most common cause for burner puffback. Puffback can cause the
boiler door to blow open and the smoke pipe to al down.

One of the most dangerous conditions that occurs is when the oil burner goes into operation when the
chamber is not hot and the source of ignition fails. If the chamber has not been prehesated, the combustion
chamber, the flue and the chimney can become filled with vaporized oil fumes. These fumes may become
ignited and caused a puffback. If proper ignition has not occurred the only indication of flame failure may
be a strong odor of fuel oil inthe area. Vaporized ail looks like condensed steam; it is pure white but
amdls and tastes like fud oil. When this condition is present it should be handled by immediately shutting
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off the burner. The area should be handled by immediatdly shutting off the burner. The area should be
completely vented. Any possible source of ignition should be iminated. An attempt should not be made
to light the burner until the system has been completely cleaned of combustible mixtures. Preventive
maintenance should be done regularly to maintain religbility of the equipment and control devices. regular
preventive maintenance aso reduces the need for corrective maintenance. Cleanliness and good
housekeeping practices will dso contribute to the prevention of fire and explosion.

Oil Burner Control

The following information describes in more detall the various controls and devices on the ail burner and
boiler.

1. Asdescribed earlier, the fud oil is stored in the oil tank.

2. Thetank shut off valve permits the operator to stop the flow of ail to clean the strainer
and to perform other maintenance.

3. Theail sraner separates dirt and sediment from the fuel oil coming from the ail storage
tank.

4. The vacuum gauge readings indicate to the operator whether there is an obstruction inthe
suction line (e.g., the ail drainer isdirty and requires cleaning).

5. Theail preheater raises the temperature of the oil for easier pumping and atomization.

6. The main fud valveisan dectricaly operated valve which will open or closetheline leading to
the atomizer of the oil burner. Under certain conditionsit isactivated by the  primary control. The
burner shut off valve is located as close as possible to the burner to reduce the amount of
oil remaining in the burner line after an emergency shutdown.

7. Theaomizing cup (Spinner) isadevice that bresks up (atomizes) the fud oil for proper
combustion.

8. Thevapordat isalow pressure, pressure control mounted on the fan housing and will

shut down an ail burner if no ar for combustion exists. A dangerous condition occurs  when the
oil is being pumped to the combustion chamber and is not being atomized properly. Anexploson
could result.

9. The mixture of fuel oil and ar isignited at first by agaspilot or by eectricignition.  After
ignition combustion is maintained by retained heet in the combustion chamber.

10. The Photodectric cell is aflame detection control. It isadevice that will shut down
an ail burner if aflameis not visble to the scanner or photodectric cell. A dangerous
condition will ariseif ail isbeing pumped into the combustion chamber, but is not burning.
The atomized, unburned fuel could cause an explosion if aspark or other source of
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ignition occurred.
11. The Aquastat operates the oil burner in the summer for domestic hot water needs.

12. Thelow water cut off is an autometic dectric control that will shut down the burner
when the water leve is below a safe operating point. A shortage of water in the Seam boiler
could lead to a dangerous condition.

13. The gauge glassis adevice used to indicate the water level of asteam boiler. Itisthe
most important control on the sseam boiler. The gauge glass should have water visible when
the boiler isin operation.

14. The stack switch (or primary contral) is the main combustion controller. It will stop
the oil burner and lock the oil burner out on safety in case of ignition faillureor lossof  flameinthe
combustion chamber. The stack switch operates when thereisno heat inthe  smoke stack. A
dangerous condition arisesif the ol is being atomized and vaporized in the combustion chamber but no
flame exigts. A spark could cause an explosioninthe  combustion chamber.

15. The smoke darm is a device mounted on the smoke stack or chimney. The smoke
darm will shut down an ail burner and put on an darm if there is excessive smoke or if thefire
isimproper. A dangerous condition would exigt if dl the oil was not being burned or (properly
atomized), or too much oil was admitted to the combustion chamber.  If the condition was not
corrected, an exploson might occur. Thesmokeadarmisadso isarequired combustion and air pollution
control.

16. The boiler steam pressure gauge shows the steam pressure inside the steam boiler. The
pressure gauge reads in P.S.l. (pound pressure per square inch). It islocated on or near
the top of the steam boiler. Normal steam pressure for low pressure boilersis less than
15 pounds per square inch.

17. The safety or pop off vaveis adevise used to relieve excessive steam pressure. It is
located on or near the top of a steam boiler.

18. The pressuretrol (Pressure Control) is an automeatic eectric control. 1t isan operating
limit control and is a device that will shut down the ail burner when the steam pressure reaches
adedred point. A dangerous condition could occur when the steam pressure is risng. If the
pressure continued to rise unchecked, the boiler could blow up.

19. The manud reset pressuretrol (Pressure Control) isa control that will shut down a steam
boiler if the pressure continues to rise above the operating pressure control setting. It will
lock out the oil burner on safety in case the operating limit pressuretrol (#18) failsto stop the ail
burner. This switch will not dose again automaticaly. It must be reset manualy.
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