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About these study materials

These sudy materias will help you prepare for the written examination for the Certificate of

Fitness for handling and storage of gas cylinders. The study materias includes information taken
from the Fire Prevention Code, NFPA Standards, and the Fire Prevention Directives of the Bureau
of Fire Prevention, NYFD. The study materials do not contain al the information you need to
know in order to handle and store gas cylinders safdy and efficiently. 1t isyour responshility to
become familiar with dl gpplicable rules and regulations of the City of New Y ork, even if they are
not covered in this materid.

About the Test

Y ou mugt pass amultiple choice test to qualify for the Certificate of Fitness. A score of 70%
correct isrequired in order to pass the multiple choice test. All questions on the multiple choice
test have four answer options. Only one answer option is correct for each question. If you do not
answer a question, or if you mark more than one option, your answer will be scored asincorrect.
Read each question carefully before marking your answer. There is no pendty for guessing on the
multiple choice test.

Sample Questions

1. Who wasthefirst Presdent of the United States?
(A) George Washington.

(B) Thomas Jefferson.

(© Bill Clinton.

(D) Mdcolm X.

The correct answer is"A". You would tap "A" on your touch screen monitor.

2. What famous sportsteam plays at Shea Stadium in New York City?
(A) The Jets.

(B) The Dolphins.

(C) The Giants

(D) The Méets.

The correct answer is"D". Y ou would tgp "D" on touch screen monitor.



I ntroduction

The gases that are used most commonly in health care facilities include oxygen, nitrogen, nitrous
oxide, carbon dioxide, and air. For example, oxygen is used to supply oxygen hoods, hyperbaric
chambers, hypobaric chambers, incubators and oronasal or nasa masks. This document outlines
New York City Fire Department regulations for the safe handling and storage of these ges
cylinders. One primary regulation isthat a least one certificate of fitness holder must be on duty
24 hours per day in ahedth carefacility. This person isresponsible for ensuring thet dl fire
department regulations related to the safe handling and storage of medical gases are obeyed on the
premises. Some of the regulations related to Storage dictate that al compressed gas cylinders must
meet the Department of Transportation (DOT) design specifications.

Characteristics of Non-flammable Gases

Oxygen

Oxygen, which makes up approximately 21% of the earth's atmosphere, is colorless, odorless, and
fully life sustaining. Although oxygen cannot be ignited, it is a strong supporter of combustion.
Oxygen adsin the ignition and burning of other materiadls and gases. Some combustibles, such as
some ails, burn in oxygen with near explosive violence. Seamless stedl cylinders are used to Store
gaseous oxygen at pressures up to 2200 pounds per square inch gauge (psig). Each cylinder must
have a safety disk ingtaled in the control vave connection. This disk will burst and release the
oxygen into the amaosphere when the oxygen pressure in the cylinder reaches a dangerous level.
For example, the disk will burst if the pressure increases because the cylinder has been exposed to
extreme temperatures. According to DOT color coding specifications, cylinders used to store
gaseous oxygen must be painted green. However, the certificate of fitness holder should not rely
on the color coding system for identification. Instead, he or she should identify the cylinder's
contents by reading the DOT markings stamped at the cylinder's neck or written on the cylinder's
labd. If the contents of the cylinder cannot be identified by one of these methods, the cylinder
must be returned to supplier without using it.

Nitrogen

Nitrogen is a colorless, odorless, nontoxic and nonflammable gas. Although it is nontoxic, if it is
released in a confined area it may cause people in the area to asphyxiate because it will displace the
oxygen intheair. Itiscommonly used in hedth care fadilitiesin surgery goplications. It may be
used with oxygen to create recongtituted Grade D air. Nitrogen is shipped and stored indgde
cylinders at pressures up to 2200 psig. These cylinders are generally color coded black.

Nitrous Oxide

Nitrous oxide is a colorless, odorless and noncombustible gas that does not sustain life. However,
it does support combustion and some materids that do not normaly burnin air will ignite and burn
in nitrous oxide. Nitrous oxide is used in hedth care facilities as an anesthetic and andgesic. Itis
shipped in DOT approved cylinders at temperatures above 98 degrees Fahrenheit. Cylinders that
hold gaseous nitrous oxide are color coded blue. Nitrous oxide must not be permitted to mix with
oil or grease as they may combine with explosive violence.



Carbon Dioxide

Carbon dioxide is a compound formed by the combination of carbon and oxygen. Carbon dioxide
is noncombustible, does not support combustion, and does not sustain life. Mixtures of carbon
dioxide and oxygen may or may not be life supporting depending on the oxygen concentration and
the duration of inhdation. At norma atmospheric conditions, carbon dioxide exists as a colorless
and odorless gas that is approximately 1.5 times heavier than air. However, it can dso exist asa
solid or aliquid. An unique characterigtic of carbon dioxideisits ability to exist Smultaneoudy as
as0lid, aliquid, and agas a -69.9 degrees Fahrenheit when the pressure is 60.4 psig. Thispoint at
which carbon dioxide can exist asasolid, aliquid, and agasis cdled thetriple point. At
temperatures and pressures below the triple point, carbon dioxide may be either a solid or agas,
depending upon the conditions. Solid carbon dioxide at atemperature of -109.4 degrees Fahrenheit
at atmospheric conditions transforms directly into a gas (sublimes) without passing through the
liquid stage. Lower temperatures will result if carbon dioxide sublimes a pressures lessthan
atmospheric conditions. At temperatures and pressures above the triple point and below 87.8
degrees Fahrenheit, carbon dioxide liquid and gas may exist in equilibrium insde a closed

container. Within this temperature range, the pressure in a closed container holding carbon dioxide
has a definite relationship to the temperature. At temperatures above 87.8 degree Fahrenheit,
carbon dioxide cannot exist as aliquid regardless of the pressure.

Carbon dioxide is used in hedth care facilities in surgical applications. Asacompressed gas,
carbon dioxide is shipped and stored in standard storage cylinders that are color coded gray.
Carbon dioxide cylinders have safety relief devices desgned to vent to the atmosphere when the
pressure inside the cylinder reaches adangerous level. Because carbon dioxide is highly sendtive
to atmospheric conditions (temperature and pressure), the cylinders should be filled up to 68% of
their total capacity. Thiswill give the carbon dioxide room to expand ingde the cylinder should the
atmospheric conditions change.

Air

Air existis as a colorless, odorless, tastdess, and fully life sustaining mixture of gases that make up
the earth's atmosphere. Under normal atmospheric conditions, air is amixture of gpproximatey
21% oxygen, 78% nitrogen, and 1% trace gases. These trace gases include carbon dioxide and
argon. Compressed air cylinders are color coded yellow.

Compressed Medica Gas Cylinders

Medica gases are most commonly stored in "H" or "K" cylinders whose insde dimensions are 8
1/2" by 51". The water container capacity is gpproximately 1.54 cubic feet. Oxygen, nitrous oxide,
and nitrogen are commonly stored in these cylinders. A hand truck must be used to trangport "H"
and "K" type cylinders from one location to another.

Some facilities may use the smdler and more portable "E" type cylinders whose dimensons are 3
3/8" x 26". Thewater container capacity of "E" type cylindersis gpproximately 0.238 cubic feet.
Typicdly, the"E" cylinders are used to supply gasto asingle location. For example, portable
cylinders that supply breathing apparatus may be temporarily instaled on stretchers and
whedchairs used to transport patients from one part of the hospita to the other. "E" cylinders may
also be positioned next to patient beds when required. Portable cylinders attached to emergency
medica equipment may be positioned in strategic locations throughout the hospital. For example,
the cylinders may be attached to the crash cart positioned in the emergency room.



Pressure Regulation Devices

Compressed gas may be used only when an gpproved pressure regulation device isingalled to
contral the gas flow from the cylinder. The certificate of fitness holder is responsible for making
sure that compressed gas is never used without a pressure regulation device. Typicadly, two types
of regulation devices are used in hedlth care facilities: the regulator and the flowmeter. The
regulator has one gauge that measures the pressure of the gasin the cylinder and another gauge that
regigersthe rate of gas withdrawa from the cylinder. An example of atypica regulator is shown
below.

Pressure Gauges

Cylinder

Connection

Regulator
Adjusting
Screw

Hose Connection

Regulator

The flowvmeter measures the rate of gas flow from the cylinder. The gas flow through the

flowmeter is controlled by turning the adjusting knob on the flowmeter. The certificate of fitness
holder must know how to operate al pressure regulation devices used at his or her facility.

Needle vaves or smilar devices without regulating mechanisms should not be used in place of
pressure reducing regul ators because excessve pressures may develop downstream of such devices
and result in possible damage to equipment or injury to personnd.

Threads and connections on the pressure regulation devices are designed such that they can only be
used to control the discharge of a particular gas. For example, the threads or connections on an
oxygen regulator will not fit the threads on a nitrous oxide cylinder. Regulators must not be
modified or used where they were not intended to be used. Each regulator should be labded in a
manner that identifies the type of system where the regulator should be used.

Regulators, gauges, and vaves used in hedth care facilities must be must be cleaned to industry
standards prior to being placed into service. Contamination, such as oil or grease, may act asafud



when mixed with some medica gases. For example, oil or grease particles can react with explosive
violence when exposed to oxygen. The certificate of fitness holder must keep a supply of clean
replacement regulators, gauges, and flowmeters available in case of emergency a the hedth care
facility. Defective regulation devices must be replaced immediately and arrangements must be
made to have them repaired by the supplier or the manufacturer.

Connecting Pressure Regulation Devices

The cylinder's valve must be blown clear before a pressure regulation deviceisingdled. Thisis
done by dowly cracking the vave for an ingtant to get rid of contaminants (such as dirt and dust).
Only approved wrenches or tools, provided by the gas supplier, may be used when connecting a
regulating device. Once the regulation device has been connected the cylinder vave. The gas must
never be permitted to enter the regulating device suddenly because it may react violently with the
contaminants in the system. Thisis especidly important when the gas used is oxygen because it
may react violently when it impacts with parts of the regulator.

Fire Extinguishers

The certificate of fitness holder must know how and when to operate dl fire extinguishers installed

throughout the premises. The three classes of fires and the appropriate extinguishers are described
below.

Class A Firesoccur when ordinary combustible materiads are ignited. For example, wood and
paper firesare class A fires. Water type extinguishers should be used to extinguish these fires
because they coal the fire while quenching the flame.

Class B Firesoccur when flammable liquids, gases or greases areignited. These fires must be
extinguished by smothering the flame. The flame may be smothered using carbon dioxide, dry
chemica or foam extinguishers. Water type extinguishers will not effectively extinguish classB
fires

Class C Fires occur when dectrica equipment catches fire. These fires must be fought with fire
extinguishers that do not conduct eectricity. Carbon dioxide and dry chemica extinguishers must
be used to extinguish dectrica fires. Foam and water type extinguishers must not be used to
extinguish dectricd fires.

Examples of water type, carbon dioxide and dry chemica extinguishers are shown on the following
page.



Fire Extinguishers

Symbols may aso be painted on the extinguisher. The symbolsindicate what kind of firesthe
extinguisher may be used on. Examples of these symbols are shown below.

Class A, B & C Fires
Multi-purpose
Fire Extinguisher

Class B & C Fires

Class A & B Fires

Class A Fires

Symbols Painted on Fire Extinguishers



A symbol with a shaded background and a dash indicates that the extinguisher must not be used for
that type of fire. The certificate of fitness holder must understand these symbols and must make
sure that the fire extinguishers are kept in good working order at dl times.

Generdly, operation indructions are clearly painted on the Sde of thefire extinguisher. They

clearly describe how to use the extinguisher in case of an emergency. An example of these
indructionsis shown below.

INSTRCE)JCTIONS

L

Operation Ingructionsfor a Fire Extinguisher

® ©)
HOLD UPRIGHT START BACK 20 FEET SQUEEZE LEVER
PULL RING PIN AIM AT BASE OF FIRE SWEEP SIDE TO SIDE

e
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Maintenance

The certificate of fitness holder must conduct regular ingpections of the medica gas cylinders and

related equipment to maeke sure that they are working correctly. Defective components in should be
replaced immediatdly.

Sometimes the certificate of fitness holder will have to identify and correct medical gas legks.
Typicdly, lesks are easly identified and are repaired by tightening valve connections. However,
dow lesks may be difficult to identify. In such cases, the certificate of fitness holder should
perform a sogp and water solution test to identify the lesk. The stepsinvolved in performing a sogp
and water solution test on the connection between a regulator and an oxygen cylinder are briefly
described below.
? Connect the regulator, tighten the connection, and dowly open the cylinder's vave.
? Brush the solution on the connection and look for bubbles caused by adow lesk.
? When bubbles are detected, tighten the regulator connection and gpply the solution
agan.
?1f bubbles are till present, there may be a problem with the regulator and it should
be replaced.
? The new regulator should aso be tested. If the leak persdts, there may be a problem with
the cylinder. In such cases, the cylinder should be replaced.
? Never attempt to repair faulty regulators or cylinders. They must be sent to the supplier

for repair.
I nspections

The certificate of fitness holder must make sure that all fire protection devices are kept in good
working order. When a problem is suspected with any fire protection devices the certificate of



fitness holder must report it to his supervisor and make arrangements to have the problem
corrected.

Fire Extinguisher Inspections

The extinguishers must be inspected by a qudified technician at least once every sx months.
Generdly, the ingpections are conducted by a representative of the company who holds the
maintenance contract for the fire extinguishers. The certificate of fitness holder should record the
testing date and the technician's name in the inspection log. All inspections must aso be recorded
on atag attached to the extinguisher.

In addition, the certificate of fitness holder should visudly ingpect the fire extinguishers dally. He

or she should make sure that they are positioned in the correct locations and are clearly visible.
When a damaged extinguisher is discovered, it should be repaired or replaced immediately. The
certificate of fitness holder should check to make sure that the fire extinguisher isfully charged.

The condition of the extinguisher is checked by looking at the gauge connected to the top of the
extinguisher. A needle that indicates the extinguisher's condition is positioned inside the gauge.
When the needle points to the green ares, the extinguisher isfully charged. When the needle points
to the red area, the extinguisher needs to be recharged. When extinguishers need to be recharged,
the certificate of fitness holder must make the arrangements.

Inspection log

It is recommended that the certificate of fitness holder keep a daily inspection log. Thislog should
record the condition of the medical gas cylinders and related equipment, and the fire protection
gystems. It should be made available to fire department representatives upon request.

General Inspection Checklist

The certificate of fitness holder is required to make regular inspections and patrols of the assigned
area of respongbility. These ingpectionswill vary depending on the location. However, the
following generd guiddines will apply for al locations.

? The entire premises must be checked daily for potentia fire ignition sources. Any
potentia ignition sources that are discovered must be corrected or removed immediately.
For example, frayed electrical wires and defective e ectronic components must be either
repaired or removed.

? Trash and garbage must not to be allowed to accumulate anywhere ingde the building.
Accumulated trash isafire hazard. It may be easily ignited by astray spark. All trash
and garbage must be removed from the premises.

?Interior fire darm systems, when ingtdled, must be tested daily by a certificate of fitness
holder. It isnot necessary to test dl fire darm boxes. Instead, one fire darm box of each
type should be tested daily.

All required fire department permits and certificates must be secured and posted. These permits are
vaid for aperiod of one year from the date they wereissued. The results of al testsand

ingpections must be recorded in the inspection log and kept on file for a least 6 months. Thelog,
permits, and certificates must be made available to fire department representatives upon request.



All fire extinguishers must be dearly visble. Signs must be posted indicating the locetions of the
extinguishers. Signs describing how to use the fire extinguishing devices must dso be posted. The
certificate of fitness holder must make sure that the extinguishers are inspected every sx months.
The fire extinguishers must be recharged after each time they are used or when required according
to the type of extinguisher.

Storage of Cylinders

Extra cylinders that are not in use must be stored in gpproved storage enclosures. Storage
enclosures must have afire resdtive rating of at least one hour and must meet the specifications
outlined in the New Y ork City Building Code. They must be adequately ventilated and capable of
protecting the cylinders against extreme temperatures, the weather, and physica damage. Storage
enclosures may be ventilated by ingtaling louvers on the sides of the storage enclosure and/or by
means of amechanica exhaugt system. When amechanica exhaugt system isingaled, its controls
must be positioned outside the storage enclosure's door.

Cylinders must be stored according to the following rules.

? Cylinders containing different gases should be stored apart and signs must be posted
indicating the contents of the cylinders. Cylinders containing flammable gases must not
be stored in the same room as those containing oxygen or nitrous oxide

? Cylinders should be protected againgt tampering by unauthorized individuds. Thisis
especidly important for cylinders containing nitrous oxide.

?When cylinders are not in use their protective caps must be in place.

? Oxygen cylinders must secured in the upright position by achain or bracket and must be
at least 25 feet away from combudtible or flammable materids.

? Extra cylinders must never be stored in the operating room.

? Carbon dioxide and/or dry chemical fire extinguishing equipment must be located near
the storage enclosures. The certificate of fitness holder must know how to operate these

extinguishersin case of an emergency.

? Full and empty cylinders should be stored separately and mandatory fire safety sgns must
be posted insde the storage enclosure. These signs must indicate the contents of the

cylinders and aflow diagram for the gas supply system.

? A sign must be posted outside the storage enclosures indicating what gases are stored
indde. Anexample of asign indicating that oxygen is stored inside an enclosure is shown
below. The sign should be painted red on a white background or white on ared
background.

OXYGEN STORAGE
NO SMOKING - NO OPEN FLAMES

Emergency Procedures

The certificate of fitness holder must know the locations of and how to operate dl fire
extinguishing devices and control devicesingaled a the facility. He or she must also know the
locations of each fire darm station on the premises and how to operate them. In case of afire
emergency, the certificate of fitness holder must activate the fire darm, which will transmit an
adarm to the fire department viaa central monitoring sation. The fire department must so be
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contacted directly by phone in case of an emergency. The certificate of fithess holder must know
the telephone number of the fire department Borough Communication Office. The borough phone
numbers are listed below. These phone numbers must be posted near the phones most likely to be
used in case of an emergency.

Manhattan ~ (212) 999-2222

Bronx (212) 999-3333
Brooklyn (718) 999-4444
Queens (718) 999-5555

SatenIdand  (718) 999-6666
Emergency Action Plan

Every hedth care facility must have an emergency action plan detailing procedures that must be
followed during a fire and the evacuation of the building. The emergency action plan, which must
be filed with and approved by the fire department, must include a disaster plan for the fecility. The
disaster plan must detail the actions that must be taken if amgjor catastrophe occurs in the building
(such asan exploson). The certificate of fitness holder must know and understand his or her
respongbilities as they are outlined in the facility's emergency action plan. These respongbilities
may include assisting in the evacuation of the building, shutting off gas supplies and extinguishing
fires

FireDrills

The certificate of fithess holder must participate in dl fire drillsheld in the fecility. At leest twelve
drills must be conducted annualy. These drills should be conducted as follows: three during the
day, Sx in the evening, three overnight. Typicaly, thefiresdrillsindude training in the following
areas.

?Use of the fire darm system.

? Fire department notification during an emergency.

? Respongihilities of the certificate of fitness holder during an emergency.

? Panic control.

? Fire extinguishment.

Firesin Health Care Facilities

Fire or explosion results from a combination of oxygen, fuel and an ignition source. When one of
these is not present, the reaction cannot occur. Materids that burn in air may burn more vigoroudy
and a a higher temperature in an atmosphere enriched with oxygen or nitrous oxide. Additiondly,
certain materias that do not burn in ar do burn vigoroudy in an oxygen or nitrous oxide enriched
atmosphere. When workers are exposed to an oxygen or nitrous oxide enriched atmosphere, they
should immediatdly leave the area and should avoid dl sources of ignition for at least 30 minutes.

If clothing has become saturated with oxygen or nitrous oxide, it should be removed and ventilated
before being reused. It is not uncommon for a patient's bedding or clothing to become saturated
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with oxygen when he or sheis hooked up to respiratory treatment equipment. In such cases, flame
spread may be extremdy rapid and large quantities of water are required to extinguish the flame.

Per mits

A fire department storage use permit is required when the combined high pressure non-flanmeble
gas cylinders stored on the premises exceeds 20 cubic feet (water container capacity) or when the
maximum capacity of any one cylinder exceeds 2.5 cubic feet. The certificate of fitness holder is
responsible for ensuring that al required permits are secured and posted in visible locations.
Permits are valid for 12 months only. Enforcement action may be taken againg the certificate of
fitness holder when the required permits are not secured and posted. The enforcement actions may
include fines and/or the revocation of the certificate of fitness.



