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Chapter 14 Hyperbaric Facilities

14.1* Scope. The scope of this chapter shall be as specified in
1.1.12.

14.1.1 Applicability.
14.1.1.1 This chapter shall apply to new facilities.

14.1.1.2 The following sections of this chapter shall apply to
both new and existing facilities:

(1) 14.2.4.1.1 (excluding subsections)
(2) 14.24.1.1.1
(3) 14.2.41.2
(4) 14.2.4.1.3 (excluding subsections)
(5) 14.2.4.1.33
(6) 14.2.4.3.3 (and subsections)
(7) 14.2.4.4 (and subsections)
(8) 14.2.45.3
(9) 14.2.4.5.4 (and subsection)
(10) 14.2.5.1.4 (excluding subsection)
(11) 14.25.1.5
(12) 14.2.5.1.7
(13) 14.2.5.5 (and subsection)
(14) 14.2.7.1
(15) 14.2.7.2 (and subsection)
(16) 14.2.8.3 through 14.2.8.3.5
(17) 14.2.8.3.9 (and subsection)
(18) 14.2.8.3.15.4
(19) 14.2.8.3.16.5
(20) 14.2.8.3.17 (and subsections)
(21) 14.2.84.1.3
(22) 14.2.8.6 (and subsections)
(23) 14.2.9.3 through 14.2.9.8 (and subsections)
(24) 14.2.10.2.5
(25) 14.3.1 (and subsections)
(26) 14.3.2.1.1 through 14.3.2.1.8
(27) 14.3.2.4 through 14.3.2.6 (and subsection)
(28) 14.3.3 through 14.3.6 (and subsections)

14.1.1.3 This chapter shall also apply to the altered, renovated,
or modernized portion of an existing system or individual com-
ponent.

14.1.1.4 Existing construction or equipment shall be permit-
ted to be continued in use when such use does not constitute a
distinct hazard to life.

14.1.2 Classification of Chambers.

14.1.2.1 General. Chambers shall be classified according to
occupancy in order to establish appropriate minimum essen-
tials in construction and operation.

14.1.2.2* Occupancy. Hyperbaric chambers shall be classified
. according to the following criteria: :

(1) Class A— Human, multiple occupancy
(2) Class B— Human, single occupancy
(3) Class C — Animal, no human occupancy

14.1.3 Category of Care.

14.1.3.1 Category 1 Care. Where interruption or failure of
medical gas supply is likely to cause major injury or death of
patients, staff, or visitors, the level of care shall be considered
Category 1 in the requirements for medical gas systems in hy-
perbaric facilities.

14.1.3.2 Category 2 Care. Where interruption or failure of
medical gas supply is likely to cause minor injury of patients, staff,
or visitors, the level of care shall be considered Category 2 in the
requirements for medical gas systems in hyperbaric facilities.

14.1.3.3 Category 3 Care. Where interruption or failure of
medical gas supply is not likely to cause injury to patients, staff, or
visitors, the level of care shall be considered Category 3 in the
requirements for medical gas systems in hyperbaric facilities.

14.1.3.4 Category 4 Care. (Reserved)
14.2 Construction and Equipment.
14.2.1 Housing for Hyperbaric Facilities.

14.2.1.1 For Class A chambers located inside a building, the
chamber(s) and all ancillary service equipment shall be pro-
tected by 2-hour fire-resistant-rated construction.

14.2.1.1.1* Freestanding, dedicated buildings containing only
a Class A chamber(s) and ancillary service equipment shall not
be required to be protected by 2-hour fire-resistant-rated con-
struction.

14.2.1.1.2 Class B and C chambers located inside a building
shall not be required to be protected by 2-hour fire-resistant-
rated construction.

14.2.1.1.3 Trailer or vehicle-mounted facilities shall be per-
mitted without a 2-hour fire-resistant-rated perimeter.

14.2.1.1.4 When trailer or vehicle-mounted facilities are lo-
cated contiguous to a health care facility or another structure,
a 2-hour fire-resistant-rated barrier shall be placed between
the facility and the contiguous structure.

14.2.1.1.5 Where building exterior walls form part of the fa-
cility boundary, that portion of the facility boundary shall not
require 2-hour fire-resistant-rated construction.

14.2.1.1.6* If there are connecting doors through such com-
mon walls of contiguity, they shall be at least B-label, 12-hour
fire doors.

14.2.1.1.7 When used for hyperbaric procedures, the room
or rooms housing the Class A or Class B chambers shall be for
the exclusive use of the hyperbaric operation.

14.2.1.1.8 Service equipment (e.g., compressors) shall be
permitted to be located in multi-use spaces meeting the re-
quirements of 14.2.1.1.

14.2.1.1.9 The supporting foundation for any chamber shall
be designed to support the chamber.

14.2.1.1.9.1 If on-site hydrostatic testing will be performed,
the chamber supporting foundation shall be designed to sup-
port an additional water weight.

14.2.1.2* A hydraulically calculated automatic wet pipe sprin-
kler system meeting the requirements of NFPA 13, Standard for
the Installation of Sprinkler Systems, or an automatic water mist
fire protection system installed in accordance with NFPA 750,
Standard on Water Mist Fire Protection Systems, shall be installed in
the room housing a Class A, Class B, or Class C chamber and in
any ancillary equipment rooms.

14.2.1.2.1 Class A, Class B, or Class C chambers not contigu-
ous to a health care facility and located in a mobile vehicle-
mounted facility shall not be required to be protected as speci-
fied in 14.2.1.2.

2015 Edition


mlmoore
Typewritten Text
Reproduced with permission from the NFPA 99-2015, Health Care Facilities, Copyright© 2014, National Fire Protection Association. This reprinted material is not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety.


99-106

HEALTH CARE FACILITIES CODE

14.2.1.3 Hyperbaric Piping Requirements.

14.2.1.3.1* Except where otherwise required by this chapter,
piping systems dedicated to the hyperbaric chamber shall
meet the requirements of ANSI/ASME PVHO-1, Safety Stan-
dard for Pressure Vessels for Human Occupancy, for hyperbaric fa-
cility piping systems.

14.2.1.3.2 ‘Shutoff valves accessible to facility personnel shall
be provided for piping specified in 14.2.1.3.1 at the point of
entry to the room housing the chamber(s).

14.2.1.4 Hyperbaric Medical Oxygen System Requirements.

14.2.1.4.1 Where medical oxygen systems are installed for hy-
perbaric use, the hyperbaric area(s) or facility shall be treated as
a separate zone.

14.2.1.4.2 The requirements of Chapter 5 shall apply to the
medical oxygen system for hyperbaric use, from the source of
supply to the first in-line valve located downstream of the zone
valve(s).

14.2.1.4.3 The requirements of ANSI/ASME PVHO-1, Safety
Standard for Pressure Vessels for Human Occupancy, shall apply to the
medical oxygen system for hyperbaric use, starting immediately
downstream of the first indine valve located after the zone
valve(s).

14.2.1.4.4 General. Where an oxygen system is installed for hy-
perbaric treatments, it shall comply with the requirements for
the appropriate level as determined in 14.2.1.4.4.2 through
14.2.1.44.7.

14.2.1.4.4.1 Hyperbaric oxygen systems for Category 1, Cat-
egory 2, and Category 3 care connected directly to a hospital’s
oxygen system shall comply with Section 5.1, as applicable,
except as noted in 14.2.1.4.4.2.

14.2.1.4.4.2 Central Supply Systems. Oxygen systems shall
comply with 5.1.3.5, as applicable, except as follows:

(1) An emergency oxygen supply connection (EOSC) is not
required for the hyperbaric oxygen system.

(2) An in-building emergency reserve (IBER) is not required
for the hyperbaric oxygen system.

14.2.1.4.4.3 Hyperbaric stand-alone oxygen systems for Cat-
egory 1 and Category 2 care shall comply with Section 5.1, as
applicable, except as noted in 14.2.1.4.4.4.

14.2.1.4.4.4 Central Supply Systems. Oxygen systems shall
comply with 5.1.3.5, as applicable, except as follows:

(1) An EOSCis not required for the hyperbaric oxygen system.
(2) An IBER is not required for the hyperbaric oxygen system.

14.2.1.4.4.5 Warning Systems.

(A) Oxygen systems shall comply with 5.1.9, as applicable,
except that warning systems shall be permitted to be a single
master/area alarm panel.

{B) The alarm panel shall be located in the room housing the
chamber(s) to allow for easy audio and visual monitoring by
the chamber operator

14.2.1.4.4.6 Hyperbaric stand-alone oxygen systems for Cat-
egory 3 care shall comply with Section 5.2, as applicable, ex-
ceptas noted in 14.2.1.4.4.7.

14.2.1.4.4.7 Central Supply Systems. Oxygen systems shall
comply with 5.1.3.5, as applicable, except as follows:

(1) If the operating oxygen supply consists of high pressure
cylinders designed with a primary and secondary source,
no reserve supply is required.
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(2) If the operating oxygen supply consists of liquid contain-
ers designed with a primary and secondary source, a re-
serve with a minimum supply of 15 minutes is required.

(8) If the operating oxygen supply consists of a bulk primary, 2
reserve with a minimum supply of 15 minutes is required.

(4) An EOSC s not required for the hyperbaric oxygen system.

(5) An IBERis not required for the hyperbaric oxygen system.

14.2.1.5 Storage and Handling of Medical Gases. Storage and
handling of medical gases shall meet the applicable require-
ments of Chapter 5. :

14.2.1.6 Hyperbaric Medical Air System Requirements.

14.2.1.6.1 Where medical air systems are installed for hyper-
baric use, the hyperbaric area(s) or facility shall be treated asa
separate zone.

14.2.1.6.2 Chapter 5 requirements shall apply to the medical
air system for hyperbaric use, from the source of supply to the
first in-line valve located downstream of the zone valve(s).

14.2.1.6.3 ANSI/ASME PVHO-1, Safety Standard for Pressure
Vessels for Human Occupancy, requirements shall apply to the
medical air system for hyperbaric use, starting immediately
downstream of the first in-line valve located after the zone
valve(s).

14.2.1.6.4 Where a medical air system is installed for hyper-
baric treatments, it shall comply with the requirements for the
appropriate level as determined in 14.2.1.6.4.1 through
14.2.1.6.4.7.

14.2.1.6.4.1 Hyperbaric medical air systems for Category 1, Cat-
egory 2, and Category 3 care connected directly to a hospital’s
medical air system shall comply with Section 5.2, as applicable.

14.2.1.6.4.2 Reserved.

14.2.1.6.4.3 Hyperbaric stand-alone medical air systems for
Category 1 and Category 2 care shall comply with Section 5.2,
as applicable.

14.2.1.6.4.4 Reserved.

14.2.1.6.4.5 Medical air systems for Category 1 and Category
2 care shall comply with Section 5.2, as applicable, except that
warning systems shall be permitted to be a single master/area
alarm panel. :

14.2.1.6.4.6 Hyperbaric stand-alone medical systems for Cat-
egory 3 care shall comply with Section 5.2, as applicable, ex-
ceptas noted in 14.2.1.6.4.7.

14.2.1.6.4.7 Medical air systems shall comply with Section 5.2
as applicable, except as follows:

(1) Area and master alarms are not required for Category 3
care.

(2) Agas cylinder header per Section 5.2 with sufficient cylin-
der connections to provide for at least an average day’s
supply with the appropriate number of connections being
determined after consideration of delivery schedule,
proximity of the facility to alternate supplies, and the fa-
cility’s emergency plan is permitted.

14.2.2 Fabrication of the Hyperbaric Chamber.

14.2.2.1* Chambers for human occupancy and their support-
ing systems shall be designed and fabricated to meet ANSI/
ASME. PVHO-1, Safety Standard for Pressure Vessels for Human Oc-
cupancy, by personnel qualified to fabricate vessels under such
codes.



1 14 2. 2 LL Pxpmg systems for. hyperbanc facrhtres shall be re-.
qurred to'meet only the requirements of this chapter and sec-

tion “Piping” of ANSI/ASME PVHO—I Safezy Standard, for Pres-
sure Vessels for Human cupancy

14.2.2.1.2 Plpmg that is. mstaﬂed in concealed locations in
the building housing" the hyperbaric facility; such as inside
bmldmg walls or above false ceilings, shall use only those join-
ing procedures pen'mtted by Chapter 5.

14.2.2.2 The chamber shall be stamped in accordance with
ANSI/ASME PVHO-1, Safety Standard for Pressure Vessels for Hu-
man Occupancy.

14.2.2.3 Asa minimum, animal chambers shall be designed,
fabricated, and stamped to meet ASME Bozlerand Pressure Vessel
Code Secuon VIII, lesmn 1 code requxrements

14.2.2, 4 The floor of a Class A chamber shall be designed to

support equipment and personnel necessary for the operation,

of the chamber accordmg toits expected purpose

14.2.2.4.1 The ﬂoor of CIassAchambers shall be noncombus-+
tible.

14.2.24.2 Ifa bllge is installed, access to' the bxlge shall be
provided for cleamng purposes

14.2.2.4.3 Ifthe interior floor of a ClassAchamber consists of
removable floor (deck) plates, the plates shall be mechanically
secured and electrically‘bonded to' the chamber to ensure 2
positive electrical ground and to prevent movement of the
plate, which could cause injury to personnel

14.2.2.5% The interior surface of Class A chambers shall be
unfinished or treated wrth a pamt/ coanng in accordance w1th
0 14.2.2.5.1.

14.2.2.5.1* Intenor pamt/ coatmg shaﬂ meet the performance
criteria of NFPA 101, Class A interior finish, when tested in
accordance with ASTM E 84; Standard Test Method for Surface
Burning Characteristics of Building Materials, or ANSI/UL 723,

Standard for Test for Swfaoe Bummg Characteristics of Building
Materials.

14.2.2.5.2  One addmonal apphcauon of pa,mt shall be per-
mitted, provided total paint thickness does not exceed Y%s in.
(0.9 mm). :

14.2.2.5.3 If the interior of a Class-A chamber is treated
(painted) with a finish described in:14.2.2.5, the cure proce-
dure and minimum duration for each layer of paint/coating
to off-gas shall be in accordance w1th the manufacturer s ap-
plication instructions. o v :

14.2.2.5.4% If sound-deadening matenals are employed within
a hyperbaric chamber, they shall be hmrted—combusnble mate-
rials. :

14.2.2.6* Viewing ports, access ports for pipifig and wiring or
monitoring, and related Teads shall be mstalled during initial
fabrication of the chamber : ;

14.2.2.6.1 Access ports in Class A chambers, access ports for
monitoring, and other electrical circuits shall be housed in
enclosures that are weatherp‘roof ‘both inside and outside the
chamber; for protection in-the. event of sprinkler activation.

14.2.2.6.2 Viewports and penetrator plates shall be designed
and fabricated according to’ANSI/ASME PVHO-1, Safety Stan-
dard for Pressure Vessels for Human Occupqmy :
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« Unless desrgned for chamber use, sources of dluml—

arranged to shine through chamber ports or. through cham~
ber penetrators designed for fiberoptic.or srmxlar lrghtmg

142311 Lighting fixtures used in conJunction wrth vrew-

ports shall be. destgned so that temperature ratings for the -

viewport material given in ANSI/ASME PVHO-1 are not ex-
ceeded.

14.2.3.1.2 Gasket material shall be of a type that allows.the
movement of thermal expansion and shall be selected for the
temperatures, pressures, and composmon of gases mvolved

14.2.3.1.2.1 Gaskets or O-rings shall be confined to grooves
or enclosures, which will prevent their bemg blown: out or’
squeezed from the enclosures or compression ﬂanges

14.2.3.2 Lrghtmg permanently installed inside the chamber
and portable hghtmg for temporary use inside the’ chamber -

-shall meet the requlrements of 14.2.8.3.15,

14.2.3.3 Emergency hghtmg for the mtenor of the chamber
shall be’ provrded ‘

i4.2.4 Cha.mber Ventilation.
14 2. 4.1 Venulatxon of Class A Chambers

14.2.4.1.1 The minimum ventilation rate for a Class A cham-
ber shall be 0.085 m®/min (3 f¢/min) of air per. chamber
occupant who is not using a breathing-mask overboard dump
system that exhausts exhaled gases. : : B

14.2.4.1.1.1 The minimum threshold rate shaﬂ be O 085 m /
min (3 ft®/min); .

14.2.4.1.1.2 Provxsron shall be made for vermlatxon durmg
nonpressunzanon of Class A chambers as well as durmg pres- ¢
surization:. L S

14.2.4.1.2* Ventilation shall not be required when saturation
operations are conducted in the chamber, provided that car-
bon dioxide removal and odor control are accomplished and
that the monitoring requirements of 14.2.9.4, 1 and 14 295 .

aremet. oo fy

14.2.4.1.3 Individual breathing apparatus shall be avaﬁable
inside a Class A chamber for edch occupant for use in the
event that the chamber atmosphere is fouled by combustxon
or otherwrse

14.24.1.3.1 The breathing mixture supplied to breathing ap- ,
paratus shall be independent of chamber atmosphere.

14.2.4.1.3.2 The breathing gas supply shall be desrgned for
simultaneous use of all breathing apparatus. '

14.2.4.1.3.3 Breathmg apparatus shall function’ ag all pres— v :

sures that can be encountered in the chamber.

14.2.4.1.3.4 In the event of a fire within a chamber, provrsron
shall be made to s1multaneously switch all breathing apparatus
to an air supply.that is mdependent of the chamber atmo— :
sphere ‘ j

14.2.4.2 Sources of Air for Chamber Atmospheres:

14.2.4:2.1* Sources of air for chamber atmospheres shall be
such that toxic or flammable gases are niot introduced. ‘
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o 1424, 2 2 Compressor. mtalces shall be located ;away from alr -

' contaminated by exhaust from activities of vehicl s
v busuon engmes, stauonary engmes or buxldmg xhaust outlets

14.2.4.2.3 Air supply for chamber atmosphere shall be moni-
tored as requrred n 1,4.2.9.6. L ;

' 14 2.4:2.4 The use of conventional oil- Iubncated compres-
sors shall be permitted; provided that they are fitted with air
treatment- packages designed to meet the requirements of
14.2.9.6.

14.2.4.2.4.1 The air treatment packages shall include auto-
matic safeguards.

v 14.2.4.2.5 Air compressor mstallauons shall consnst of two™

" or more individual ‘compressors: with capacmes such that
‘required system flow rates can be maintained on a continu-

ous basis with any single compressorout of operauon, un-

less. 14. 2 8. 2 5 1s satisfied.

14.2.4.2.5. 1 Each compressor shall be supphed from separate
electncal branch circuits;, i

14.2.4.2.6 - Air compressor: installations t_hat supply medical -

air to piped gas systems as well as to hyperbaric facilities shall
meet the requirements of 5.1.3.6.3 and this chapter

14.2.4.2.7 Air compressor installations that are used exclu—
sively for hyperbaric facilities shall meet the requirements of
this chapter only.

14. 2.4 3 Temperature and Humxdlty Control

14.2, 4 3.1 Warming or coohng of the atmosphere w1thm a
Class A chamber shall be permitted by circulating the ambient
air within'the chiainber ovér or past coils tlirough which'a con-
stant flow of warm or cool water or water/ glycol mixture is
crrculated r

14.2. 4. 3 2% Class A chambers that are not used in the capac1ty ,
of an operating room shall maintain a temperature that is'

comfortable for the occupants [usually 22°C +2°C (75°F
+5°F)]

14.2.4.3.3  Whenever the Class A chamber is used asan oper-

ating room, it shall be ventilated, and the atmosphere shall'be
conditioned accordmg to the minimum requirements for
temperamre in hospital operating rooms.

14.2:4.3.3.1 ‘Ifinhalation anesthetic agents are being uullzed ‘
(e.g., halothane, isoflurane, sevoflurane, desflurane);a closed:

anesthetic system with exhaled gas scavengmg and overboard
dumpmg shall be employed. ,

14.2.4.3.3.2 Flammable inhalation anestheucs (eg “cyclo-

propane, ethyl ether, ethylene, and ethyl chlonde) shall not.

be employed

14. 2.4.34 Dehumidification shall be permxtted through the

use of cold coils.

14.24. 3.5 Humidification by the use of an air powered water
nebuhzer shall be permitted. .

14, 2.4 3.6 Noncombustible packing: and nonﬂammable lu-
brreant shall be employed on the fan shaft ‘

14 g, 4 4 Ventilatiom of Class B Chambers."

14 2 4.4.1* The minimum ventilation rate fora Class Bcham-
ber shall be 0 0283 m>/min (1 f3/min).
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14.2. 44 2 Class l : bers ot desrgned for 100 percent =5
all comply with the momtormg re:

oxygen envxronm‘ n|
quu'ements of 14 294

14.2.44.3 For Class B chambers equxpped with a breathmg

apparatus, the breathing apparatus shall function at all pres- e

sures that can be encountered in the chamber

14.24.5 Emergency Depressunzauon and Facxhty Evacuauon
Capability.

14.2.45.1 Class A chambers shall be capable of depressuriz-
ing from 3 ATA (304.0 kPa) to ambient pressure in not more
than 6 minutes. i

14.24.5.2 Class B chambers shall be capable of depressunz—
ing from 3 ATA (304 Y kPa) to amb1ent pressure in. not more
than 2 minutes. :

14.24.5. 3% A means for respxratory and eye protectzon from
combustion products allowmg unrestricted mobility shall be
available outside a Class A ot ‘Class B chamber for use by per— .
sonnelin the event the air in the vicinity of the chamber is.
fouled by smoke or other combustion products.

14.2.4.5.4 The time required to evacuate all.persons from 2
hyperbaric area with a full complementof chamber occupants
all at treatment pressure shall be measured annually during
the fire training drill requxred by 14.3.1.4.5. :

14.2.4.5.4.1 The occupants for this trammg drill shall be per-. .
mitted to be simulated. .

14.2.5 Fire Protectlou in Class A Chambers.
14.2.5.1 General ; e

14.2.5.1.1 A ﬁre suppressron system cons1stmg of indepen-
dently supplied and operating handline- and deluge-type wa-.
ter spray systerns shall be mst,alled in all Class A chambers.

14.2.5.1.2: Design of the fire suppressron system shall be such
that failure of components in-¢ither the handline or deluge
system will not render the other system inoperative.

14.2.5.1.3 System design shall be such that activation of ei-
ther the handline or the deluge system shall automatically
cause the following:: ~ :

(1) Visual and aural indication of activation shall occur at the

chamber operator’s.console: « . .. :
(2) All ungrounded electrical leads for power and lighting
circuits contained: msxde the chamber: shall be discon-
nected.
(3) ‘Emergency lrghtmg (see 14 23 3 ) and communication,
where used, shall be activated..

14.2.5.1:3:.1 Inmnsrcally safe cxrcurts, mcludmg sound-powered

‘communications, shall be perrmtted to remain connected when

either the handline or the deluge system is activated.

14.2.5.1.4* A fire alarm sxgnalmg device shall be provided-at
the chamber opérator’s control console for signaling: the
emergency fire/rescue qetwork of the institution containing
the hyperbaric facility. - '

14.2.5.1.4:1 Trailer or vemclemounted faahues not contigu-
ous to a health care facrhty shall conform toone of the following:

(1) They shall comply with 14.2.5.1.4.
(2) They shall have a means for rmmedlately contacting the
local fire department, .-
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k ‘sis;mg; e

.16 . Booster pumps control c1rcu1try,
cal equ1pment involved in fire suppression system operatton
shall be powered from a critical branch of the essentlal electri-
caI system as specrﬁed in142.8229. : R

14.2. 5.1, 7 Signs prohibiting the mtroductron of ﬂammable
hqutds gases, and other articles not permitted by this chapter
into the chamber shall be posted at the chamber entrance(s).

14.2.5.1.8 The fire suppression system shall be permitted to
be supplied from the local potable water service.

14.2.5.2 Deluge System., A fixed ‘water deluge extmgurshmg
Systeni ¢ ‘shall bé installed i in‘all chamber compartin ts that are
desxgned for manned operauons ~ ‘

14 2.5: 2 1 In chambets that consist of more than one cham— o
ber compartment (lock), the design of the deluge system shall .

- meet the requirements of 14.2.5.2 when the chamber com-
partments are at different depths (pressures}.

14. 25.2 2 ‘The deluge system in drf:ferent compartments
(locks) shall operate independently or s1multaneously

14. 2 5 23 _Fixed deluge systems shall not be’ requlred in
. chamber compartments that are used strictly as. personnel
tmnsfer compartments (locks) and.for no other purposes

14.2.5.2.4* Manual activation and deactivation deluge con-

 trols shall be located at the operator’s console and in eaeh
chamber compartment (lock) contammg a deluge system

14.2.5.2.4.1 Controls shall be destgned to prevent unm—
tended activation. - o

14:2.5. 2. 5 Water shall be delivered from the ﬁxed discharge

‘nozzles as specified in 14.2.5.2.7 within 3 seconds of acuvatlonf

ofany: aﬁﬁhated deluge control.

14. 2.5.2.6% Average spray density at floor level shall be not less
than 81.5 L/ min/m* (2 gpm/ ft?); with no floor area larger
than 1 m? (IO 76 f t2) recervmg less than 40 75 L/mtn/m

(1 gpm/1 ft2)

14.2.5, 2.7 Water shall be available in the deluge system to
maintain. the flow specified in 14.2.5.2.6 simultaneously. in
each chamber compartment (Iock) containing the deluge sys—
tem for 1 mmute

14.2.5.2.7.1 “The limit on maximum ext_mgutshment dura-
tion shall be governed by the chamber capacity’ (bilge capac1ty
also, if so equrpped) or its drainage system, or both.

14, 2 5.2. 8 The deluge system shall have stored ¢ pressure o op~

erate for at least 15 seconds without electrical branch power

'14.2.5.3 Handlme ‘System. A handline: extméulshmg system:

shall be mstalled in all chamber compartments (locks).

14.2. 5 3. 1 At least two handlines shall be strategrcally located

in treatment compartments (focks):

14. 2 5 3 2 At least one handline shall be located i in each per--

sonnel transfer compartment (lock).

14. 2 5. 3. 3 It any chamber compartment (lock) is equtpped‘

with abilge access panel atleast one handline shall redch the
bilge area. ; : :

‘ period of notless than 4r mis

14 2.5.3.4. Handlmes shall havea 12 7 mm (O 5 in:) rnmunum :
internal drameter and ‘shal rated: operaung pressure

- greater than the hrghest supply pressure of the supply’ system. -

14.2.5.3.5. Fach handlme shall be: acnvated by -a. manual;

- quick-opening; quarter—turn valve located w1thm the compart-

ment {lock):

14.2.5.3.5.1 A hand-operated spnng—retum to close valves at »
the drscharge end of handlines shall be permitted.

14.2.5.3.6 Handlines shall be equipped with override valves
that are accessible to personnel outside the chamber.

14.2.5.3.7 The water supply for the handline system shall be
designed to ensure a 345 kPa (50 psi) minimum water pres-
sure above the rnaxrmum cham r pressure

14.2.5.3.7.1 The system shall be capable of supplymg a mini-
mum of 18.9 L/min (5 gpm) srmultaneously to each of any
two of the handlines at the : aximum chamber pressure fora
tCS- EORS )

14.2.54 Automattc Detectlon System Automauc fire detec—
tion systems shall not be requtred v

- 14.2.5.4. i Survetllance fire detectors responstve to the radia-
' tion from flame shall be employed

14.2.5.4.1.1 The type and arrangement of detectors shall be
such as to respond within 1 second of flame origination.

14.2.5.4.2* The number of detectors employed and their loca-
tlon shall be selected to cover the chamber interior.

14, 2.5.4. 3 The system shall be powered from the crmcal )
branch of the essential elecmcal system or shall have auto-
matic battery backup ,

14.2.5.4.4 Ifusedto automattcally activate the deluge system,
the -requirements for manual activation/deactivation in
14.2.5.2.4 and deluge system response time in 14 2.5.2.5 shall
still apply.

14.2.54.5 - The system shall mclude self momtormg functions

- for fault detection and fault alarms and 1nd1cattons

14, 2 5.4.6 Automatic ﬁre detecﬂon eqmpment when used,
~ shall meet the applicable requtréments in14.283.

14.2.5.5* Testing. Thé deluge a%d handlme systems shall be
functionally tested at least semiannually| per14.2.5.2.7 for del-
uge systems and 14.2.5.3.7 for handlme systems

14.2.5.5.1 Followmg thie test, all valves shall be placed in'their
baseline position.

i4. 2 5.5.2 Ifabypass system is used, it shall not remain in the
test mode after completton of the test. ‘

14.2.5.5.3 Dunng initial construction, or whenever changes are
made to the installed deluge system that will affect the spray pat-
tern, testing of spray coverage to demonstrate conformance to
the requtrements 0f 14.2.5.2.6 shall be performed at surface pres-
sure and at maximum operaung pressure

14.2.5.5.3,1 The requirements of 14.2.5. 2.6 shall be satrsﬁed
under both surface pressure and ma.xnnum operatmg pres-

“sure o

14.2.5.5:4 A detailed record of the test results shall be main-
tained and a copy sent to the hyperbaric facility safety director.
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- 14. 2 5 5.5 Inspectlon testmg, and mamtenance of hyper-
“baric fire suppressmn syste : p rformed by aquali-
fied person e : ~

14.2.6 Pneumatw Comrols for Class A Chambers Class A
‘chambers that utilize pneumaucally operated controlsthatare
related to fire suppression systemt operation, breathing gases,

~ or rapid exhaust valves shall be equlpped with a means to op-
erate such controls or mtended functlon in the event thatthe
pneumatic supply fails. '

14.2.7 Fire Protection in Class B and Class G Chambers. Class
B and Class C chambers shall not be required to comply with
14.2.5..

14.2.7.1 Slgns prohrbmng the mtroductron of ﬂammable lig-
uids, gases, and other articles ‘not permitted by this chapter
into the chamber shall be: posted at the cha.mber entrance(s).

14.2.7.2 Afire alarm’ srgnahng devic be provided thhm
the room housmg the cha.mber(s) for srghallng the emer-
gency fire/rescue network of the institation conta.mmg the
hyperbaric facility. , e

14.2.7.2.1. Trailer or vehlcle-mounted facilities not conuguous
to a health care facility shaﬂ conform to one of the followmg"

I They shall comply with 14. 2.79.
(2) They shall have a means.for, xmmedlately contacting the
local fire department. «

14.2.8 Electrical Systems,
14.2.8.1 General.

14.2.8.1.1 " The requrrements of IW"PA 70, National Flectrical
Code, or local electrical codes shall apply to electncal wiring
and equipment in hyperbaric facilities within the scope of this
chapter, except as such rules are modified in 14.2.8.

14.2.8.1.2 "All hyperbaric chamber service equlpment switch-
boards, panels, or control consoles shall be located outside of,
and in the vicinity of, the chamber

14.2.8.1.3 Console or module spaces contammg both oxy-
gen piping and electrical equxpment shall be either one of
the following: ,

{1) Mechanicallyor naturally ventﬂated
(2) Continuously monitored for excesswe oxygen concentra-
tions whenever the electncal equrpment is energized

14.2.8.1.4  For the fixed elecmcal mstaliauon, none of the
following shall be permitted inside the chamber;

(1) Circuit breakers
(2) Line fuses -
(3} Motor controllers
(4) Relays
- (5) Transformers -
(6) - Ballasts
(7) Lighting panels
(8) Power panels

14.2.8.1.4.1% If motors are to be Iocated in the chamber they
shall meet the reqmrements of 14 2.8.3:14..

14.2. 8.1.5 All electrical equlpment connected to, or used in
conjunction with, hyperbaric patients shall comply with the
" requirements of Chapter 10-and. mth r_he apphcable subpara-
graphs of 14.2.8.3. ‘ :
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In the ‘event; of activation of the room sprmkler
equipment shall be protected from sprinkler

14 2 8 '1
system; elecmca

- water but shall not be required to remain functional if manual ; i
means to co' troi‘

: 14 2.8.2° Elecmcal Servrce

d decompress the chamber are provrded N

14.2.8.2.1 All hyperbanc facilities shall comam an elecmcal i
service: that is supphed from two independent sources of elec -
tric power.: -; ) -

14.2.8.2.1.1 - All hyperbaric facilities for human occupancies
shall contain an electrical service that is supplied from two
independent sources of electric power.

14.2.8.2.1.2 - For hyperbanc facilities using a prime-mover:
, it shall be desngnated as the life safetyand |

driven gene .
critical branches and shall meet the requirements of Chapter 6
for hyperbanc systems based in health care facilities. B

rticle ‘700 of NFPA 70, National Electrical Code o
shall apply 1« hyperbanc systems located in fac:htres otherf
than healch care facilities. ' -

14.2.8.2.2 Electrical equxpmem assoc1ated w1th hfe-support
functions of hyperbaric facilities shall be connected to the

- critical branch of the life safety and critical branches, which

requires that such equipment shall have electrical power re-
stored wn_hm 10 seconds of interruption of normal power.

14.2.8.2.2:1 " The equipment specified in 14.2.8.2.2 shall ip- -~

clude, but is not. hmlted to, the follovnng

e Elecmcal power outlets located within the chamber

(2) Chamber emergency lighting, whether internally or .ex-
ternally mounted =

{3) Chamber intercommunications

(4) Alarm systems, mcludmg fire detectors : :

(5) Chamber fire suppression system equipment and controls -

(6) Other electrical controls used for chamber pressunzatron
and ventilation control -

7 A sufficient number of chamber room hghts (exther over-
head or local) to ensure continued safe operauon of the
facrhty durmg a normal power outage

14.2.8.2.2.2 Booster pumps in the chamber fire suppres—
sion system shall be on separate branch circuits serving no
other loads. Rty SRS

14.2.8.2.3 Elecmc motor=driven compressors and auxiliary
electrical equipment ‘normally located outside the chidmber
and used for chamber atmospheric control shall be connected’
to the equipment system (se¢. Chapter 6) or the life safetyand
critical branches (see NFPA. 70; Natwnal Electrical Code; Amcle :
700), as apphcable :

14.2.8.24 Electnc mo{or—dnven .COMPressors and aux1hary

electrical equlpment shail be arranged for delayed—automauc or-

manual connection to the alternate power source so as to prevent
excessive currentdraw on. the system during restarting, -

14.2.8.2.5 When reserve air tanks or a nonelectric compres—
sor{s) is provxded to maintain ventilation airflow within the .
chamber and supply air for chamber pressurization, the com-k'
pressor(s) and auxiliary equipment shall not be reqmred to
have an alternate source of power

14.2.8.2.6 Electrical control and alarm system design shau be
such that hazardous conditions (e g loss of chamber pressure
control, deluge activation; spurious alarms) do not occur dur-
ing power interruption or during power restoration.




14 2 8. 3* Wirmg and Eqmpment Inslde Class A Chambers
The general rules of 14.2.8.3.1 through 14.2.8.3.17.6 shall be

satisfied in the use of electncal devices and equipment. These

requlrements arei
risks known to exist
not be construed as'¢

I¢ d to protect against the elevated fire
 pressurized air environment and shall
ssifying the chamber interior as a Class

I (as defined in NJFP 70, Natwnal Electmal Code, Arucle 500}

hazardous locatxon N

14.2.8.3.1 Eqmpment or equxpment components installed
in, or used in, the chamber shall not present an explosion or
implosion hazard under the conditions of hyperbaric use.

14.2.8.3.2 All equipment shall be rated, or tested and docu-
mented, for intended hyperbaric conditions prior to use.

14.2.8.3.3 Only the elecmcal equrpment necessary for.the
safe operation of the chamber and for. requlred patient care
shall be perxmtted in the chamber :

14.2.8.3.4 Only portable equxpment necessary for the logisti-
cal and operational s support shall be permitted in thé chamber
during manned pressunzatmn : :

14.2.8.3.5 Where conformance w1th Class I, Division 1 re-
quirements is specified in 14.2.8.3.7, conformance with Class
I, Division 2 requirements shall be permitted to be substituted.

14.2.8.3.6 Wires and Cables. Wires and cables used inside the
chamber shall be resistant to the spread of fire by complying
with 14.2.8.3.6.1 or shall be contamed within equipment de-
scribed in 14.2.8.3.6‘2. S

14.2.8.3.6.1 Wiresand cables shaﬂ comply with the spread of
fire requirements of “UL Flame Exposure, Vertical Tray Flame
Test” in UL 1685, Standard: for Vertical-Tray Fire-Propagation and
Smoke-Release Test for Electrical and Optical-Fiber Cables, or shall
exhibit damage (char length) notito; exceed 1.5m (4ft1lin.)
when performing the CSA “Vertical Flame Test — Cables in
Cable Trays,” as described in CSA G22.2 No.0.3-M, Test Methods
Jfor Electrical Wires and, Cables B

14.2.8.3.6.2 Wires and cables that form an integral part of
electrical equipment approved or listed specifically for use in-
side hyperbaric chambers, mdudmg patient leads, shall not
be required to comply w1th the’ requrrements of 14.2.8.3.6.1.

14.2.8.3.7 Wiring Methods

14.2.8.3.7.1 F;xed wmng shall be installed in threaded RMC or
IMC conduitutilizing the foHowmg waterproof components:

(1) Threaded metal _;omts :
(2) Fittings:.-

(3) Boxes

(4). Enclosures

14.2.8.3.7.2 A contmuous ground shall be maintained be-
tween all conductive surfaces enclosing electrical circuits and
the chamber hull usmg approved grounding neans.

14.2.8.3.7.3 All threaded conduit shall be threaded with an
NPT standard conduit cuttmg die that providesa 19 mm taper
per 0.3 m (0.75 in. taper per . 1. ~

14.2.8.3.74 " All threaded conduit shall be made wrench-tight

to prevent sparkmg when fault current flows through the con-
duit'systerm.

14.2.8.3.7.5 ‘Wmng cIaSSIﬁed as mtrmsrcally safe for any
group location and installed in accordance with Article 504 of
NFPA-70, National Electrical Code, shall be permitted.

1428376 ; Threaded liquidtight ﬂeklhle ’metaI condutt in-
stalled in accordance with Article 350 of NFPA 70: Natzomzl L

Electrical Code, shall be permitted when protected from’ dam- .
age by physxcal barriers such as equxpment panels '

14.2.8. 3. 8 Dramage Means -of drammg fixed condult and

ﬁxed equlpment enclosures shall be prowded

14. 2 8.3.9 Flemble Elecmcal Cords. Flexible cords used to
connect portable utilization equipment to the fixed electrical
supply circuit shall meet all of the following requtrements

H They shall be of a type approved for extra-hard utilization
in accordance with Table 400.4 of NFPA 70, National Elec-
trical Code.

(2) They shall mclude aground conductor i ' T

(3). They shall meet the requirements of 501,140 of NFPA 70
Natzanal Electrical Code ;

14.2.8.3.9.1 The normal cord supphed with the portable uti-
lization equipment shall be permitted when the portable de-
vice is rated at less than 2 A and the cord is posmoned out of
traffic and protected from physical abuse.

14.2.8,3,10* Receptacles Installed Insxde the Chamber
14.2.8.3.10.1 Receptacles shall be waterproof

14.2 8.3.10.2 Receptacles shall be of the type provxdmg for
connecﬂon to the grounding conductor of the ﬂextble cord.

14.2.8. 3 10.3  Receptacles shall be supplied from molated
power circuits meetmg the requirements of 14.2.8.4.2.

14.2.8. 3 10. 4 The desxgn of the receptacle shall be such that .
sparks cannot be discharged into the chamber environment
when the plug is inserted or withdrawn under electncal foad.”

14.2.8.3.10.5 One of the following shall be satxsﬁed to protect .

against inadvertent withdrawal of the plug under electrical load:

(1) The receptacle—plug combmanon shaﬂ be of a lockmg
type.

{2) Thereceptacle shall carry a label wammg agamst unpiug—
ging under load, and the power cord shall not present a
tnp hazard for personnel movmg in the chamber o

14.2. 8. 3.11 Switches, Switches i gl the fixed wmng mstal[auon E

shall be waterproof &

14.2.8.3.11.1# Switch make and break contacts ts shall be housed‘
in the electrical enclosure so that rio sparks from arcmg con-
tacts can reach the chamber environment. '

14.2.8.3.12% Temperature No elecmcai equxpment mstalled
or used in the chamber shall have an: operatmg surface tem-
perature m excess of 85°C (185°F). :

14.2.8.3. 13 Exposed Live Electncal Parts. No exposed live
electrical parts shall be permitted, except as specnﬁed in
14283131and1428313‘2 :

14.2.8.3.13.1 Exposed live electrical parts that are mmnm—
cally safe shall be permitted. S

14.2.8.3.13.2 Exposed live elecmcal parts that corstitute pa-
tient monitoring leads, which are part of electromedrcal
equrpment shall'be permitted; provided that they meetthe .
requirements of 14.2.8.3.17. I
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14 2. 8 3 14 Motors Motors shall meet one of the followmg
requxrements ' : e

(1) They shall comply with 501. 125(A)(1) of NFPA 70, Na-

tional Electrical Code for the chamber pressure and oxygen
‘ concentration.:

(2) They shall be of the totally enclosed types meetmg
501.125(A) (2) or 501 125 (A) (3) of NFPA 70, NatwnalElec—
trical Code.

14.2.8.3.15% nghting.

14.2.8.3.15.1 Lighting installed or used inside the chamber
shall be rated for a pressure of 1% times the chamber operat
ing pressure.

14.2.8.3.15.2 Permanently installed. fixtures shall meet the -

following reqmrements

(1) They shall be rated and approved for Class I (Dmsron lor
2) classified areas.. . ...

(2) They shall have lens guards mstalled ,

(3) They shall be located : away from areas where they would
experience phystca! damage from the normai movement
of people and equrpment ‘

14.2.8.3.15.3 Ballasts and other energy storage components
that are part of the lighting circuit shall be installed. outside
the charnber in accordance wuh 14.2.8.1.4. '

14.2. 8. 3.15.4 Portable ﬁxmres 1ntended for spotillumination
shall be shatterproof or protected from physical damage.

14.2.8.3.16 Low-Voltage, Low-Power Equipment. The re-
quirements of 14.2.8.3.16.1 through 14.2.8.3.16.5 shall apply
to sensors and signaling, alarm, communications, and remote-
control equipment installed or used in the chamber for opera-
tion of the chamber : :

14.2.8.3.16.1* Equlpment shall be isolated from main power
by one of the followmg means o

(1) Demgn of the power supply circuit
(2) Opto—lsolauon
(3) Other electromc lsolauon means

14.2.8.3. 16.2 Gircuits such as headset cables, sensor leads,
and so forth, not enclosed as requxred in 14.2.8.3.7, shall meet
one of the following reqmrements

(1) Theyshall be part of approved mmnsmally safe equipment.
(2) They shall be limited by circuit design to not more than

28Vand 0.5A nnder normal or circuit-fault conditions.
14.2.8.3.16.3 Chamber spéakers shall be of a design in which
the electrical circuitry and Mring is COmpleter‘ enclosed:
14.2.8.3.16.4 The elecmcal ratmg of chamber speakers shall
not exceed 28 V. rms and 25:W..

14.2.8.3.16.5 Battery—operated portable intercom headset
units shall meet the requrremems of 14.2.8.3.17 5.for battery-
operated devices.

14.2.8.3.17* Portable Patient Care-—Related Electncal Appli-
ances. . .

14.2.8.3.17.1 The apphance shall be des;gned and con-
structed in accordance thh Chapter 10,

14.2.8.3.17.2 . The eiecmcal and mechamcal integrity of the
apphance shall be verified and documented through an ongo-
ing maintenance program as required in Chapter 10.
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14 2 8.3.17. 3 The apphance shall conform to: the requlre- v
mentsof142831and1428312 G

14. 2 8.3. 17. 4 Apphances that uuhze oxygen shall not allow
oxygen accumulauon in the electrical portions of the equxp-
ment under normal and abnormal condmons

14 2.8.3. 17 5 Battery-Operated Devrces Battery—operated de-
vices shall meet the following requxrements

(1) Batteries shall be fully enclosed and secured within the
equipment enclosure:

(2) Batteries shall not be damaged by the maximum chamber
pressure to which they are exposed.

(3) Batteries shall be of a sealed type that does not off -gas
/during normal use. '

(4) ‘Batteries of battery-operated. equxpment shall not un-
. dergo charging while located in'the chamber. - i

(5) Batteries shall not be changed on m—chamber eqmpment
“while the chamber is in use. ~

(6) The . equxpment electrical rating shall not exceed 12 \4 and
48W.

(7) Lithium and lithium ion batteries shall be prohxblted in the
chamber during chamber operations, unless: the product

- has been accepted or listed for use in hyperbaric conditions
by the: manufacturer or a nanonally recognized ' testing

agency.

14.2.8.3.17.6 Cord- Connected Devices: Cord—connected de—
vices shall meet the following requirements:

(1) All portable, cord-connected equlpment shall have an
.on/off power switch. :,

(2): The equipment electrical rating shall not exceed 120 V
and:-2:A; unless the electrical pornons of the: equlpment
:are inert-gas purged.

(3) The plug of cord-connected devxces shall not be used to!
lnterrupt power to.the device. :

14.2.8. 4 Groundmg and Ground- Fault Protecuon N

14.2.8.4.1 ‘All chamber hulls shall be grounded to an elecm- .
cal ground or grounding system that meets the requirements
of Article 250, Grounding and Bonding, Section III, Ground-
ing Electrode System and Grounding Elect_rode Conductor of
NFPA 70, National Electrical Code: '

14.2.8.4.1.1 Grounding conductors shall be secured ‘as re-
quired by Article 250, Grounding and Bonding; Section IIT;
Grounding Electrode System and Grounding Electrode Con- -
ductor, of NFPA 70, National Elecmcal Code.

14.2.8.4.1.2 The material, size, and installation of t.he ground—
ing conductor shall meet the requirements of Article 250,
Grounding and Bonding, Section VI, Equipment Grounding-
and Equlpment Grounding Conductors, of NFPA 70, National

Elecmal Code, for equxpment grounding conductors & e

14.2.8.4.1.3 The resistance between the grounded chamber
hull and the elecmcal ground shall not exceed 1 ohm

14.2.8.4.2 In health care facilities, electncal power crrcults ,
located within the chamber shall be supplied from an un=

grounded electrical system equipped with a line 1solat10n

monitor with signal lamps and audxble alarms

14.2.84.2.1 The circuits specified in 14.2.8.4.2 shall meet the
requirements'of 517.160(A) and 517. 160(}3) of NI*PA 70 Na—
twnal Elecmcal Code

14.2.8.4.2.2 Branch circuits shall not exceed 125 V or 15 A
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14.2.8. 4 3. ’Wirmg located both inside and 0utstde t.he cham-
“ber,. that serves.line level cireuits and. equlpment located in-

side the chamber, shall meet the grounding and bonding re-

quzrements of 501 30 of NFPA 70, Natumal Elecmcal Code.

14.2. 8.5 Wirmg Outsrde the Chamber Those electncal com-
ponents that must remain functional for the safe termination
-~ of adive foHowmg activation of the room spnnkler system
shall be endosed in waterproof housmg

14. 2 8.5.1 All assocrated conduits shall meet the followmg
requirements: :

(1) They shall be waterproof.

{2) They shall meet the requu'ements of I\IFPA 70 National

Electrical Code. -
(3) They shaﬂ be equrpped with approved drams

14 2 8 5.2% All other electrical devices outsrde the chamber
shaﬂ meet the requlrements of NFPA 70. '

14. 2 8 6 Addmonal Wirmg and Eqmpment Requrrements In-
side, Class B Chambers. The requirements in 14.2.8.6 shall
apply to Class B chambers whet.her they are pressunzed thh
oxygen or with air.

14.2.8.6.1 Electrical equlpment inside Class B chambers shall
be restricted to communications ﬁmctrons and pauent physi-
ologrcal momtonng Ieads

14.2.8.6.1.1* Fach c1rcuxt shaH be desxgned to limit the electri-
cal energy to wire leads into the chamber under: normal or
fault conditions to not more than 28 Vand 4.0 W. This require-
ment shall not exclude more stringent requirements imposed
by other codes governing electromedical apparatus e

14.2.8.6.1.2 Commumcauons wires shall be’ protected from’

physical damage and from coming into contact with flam-
mable matenals in the chamber by barriers or condult.

14.2.8.6.1.3 Pauent momtormg leads shall be’ part of ap-
proved electromedical apparatus meetmg the requxrements in
14.2.8.3.17.

14.2. 8 6.2 nghtmg inside the chamber shall be supphed
from external sources.

14.2.8.6.3 No materials shall be permitted ina Class B'eham-
ber whose temperature exceeds 50° C (122° F), nor shall any
electrical circuit inside a Class B chamber operate at a tem-
perature exceeding 50°C (122°F).

14.2.9 Commumcatlons and Momtonng
14, 2 9.1 General

14.2.9. 1 1 Detectors sensors transducers and communica-

tions equxpment located inside the chamber shall meet the

requlremenfs of 14 9, 8.3.16. y

14.2.9.1.2 Winng methods i the chamber shall*meet the
applicable requirements in 14.2.8.3.

14.2.9.1.3 The following eqmpment shall be mstalled outsrde
the chamber’ or shall meet the requirerments of 14, 2 8.3.16:

(1) Control eqmpment o

(2) Power amplifiers

(3) Output transformers :

(4) Monitors associated with communications and monitor-
ing equipment

14.2.9.9% Intercommumcatrons

14.2.9.2:1% An mtercommumcanons system shall connect ali
personnel compartments (locks) and the chamber operator s
control console. ;

14.2.9.2. 2 Oxygen mask mxcrophones shall be mmnsrcally
safe at the maximum proposed pressure and 95 + § percent

oxygen.
14.2.9.3 Combustible Gas Detection.

14.2.9.3.1 The chamber atmosphere shall be continuously .
monitored for combustible gas concentrations whenever any
volatile agents are used in the chamber. (See 14.2.4.3.3.1.)

14.2.9.3.1.1 The momtor shall be set to provide audible and
visual alarms at 10. percent lower exploswe hmxt (LEL) for the
pamcular gas used

14.2.9.4 Oxygen Momtormg

14, 2.9 4.1 Oxygen levels shali be contmuously monitored in
any chamber in which, nitrogen or other diluent gas is added
to the chamber to reduce the volumetnc concentration of oxy-
gen in the atmosphere.

14.2.9.4.1.1 Oxygen monitors shall be equlpped th_h audlble '
and visual alarms.

14.2.9.4.2 Oxygen levels shaﬁ be conunuously momtored in
Class A chambers when breathing mixtures containing in ex-
cess of 21 percent oxygen by volume are being breathed by
patients or attendants or any flammable agents are present in
the chamber, or when either of these conditions exists.

14.2.9.4.2.1 Audible and visual alarms shall indicate volumet—
ric oxygen concentrations in excess of 23 51 percent.

14.2.9.5 Carbon Droxxde Momtormg The chamber atmo-
sphere shall be momtored for carbon d10x1de levels: durmg
saturation operatxons whenever ventﬂatlon is not used

14.2.9.6* Chamber Gas Supply Momtonng

14.2.9.6.1* Air from Compressors shall be sampled at least ev-
ery 6 months and after major repair or modification of the
compressor(s)

14.2.9.6.2* As a2 minimum, th;e air supphed from compressors
to Class A chambers shall rgeet the requlrements for-CGA
GradeE. el ,

14.2.9.6.3 . As a minimum, the air supphed from COmpressors’
to" Class B chambers shall meet the requirements for CGA
Grade E with the additional limit of no condensable hydrocar-
bons.. : o el

14.2.9.6.4 When air cylmders are used to provrde breathmg
air'in Class A or Class B chambers; the breathmg air shall be
medical air USP. :
14.2.9.6.5 When cylinders are »i’ised to "provi'de" oxygen in
Class A or Class B chambers, the gas shall be oxygen USP.
14.2.9.7 Electrical momtormg eqmpment used insidé the

chamber shall comply with the apphcable requlrements of
14.2.8.

14. 2 9.8* Closed-circuit televrsion momtormg of the chamber
interior shall be employed for chamber operators who do not
have direct visual contact with the chamber interior from their-
normal operating location: '
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14.2, 10 Other Eqmpment and Fixtures

14:2:10.1.'All furnitire permanently installed in the hyper—' :

baric chamber shall be grounded.

14.2.10.2* Exhaust from all classes of chambers shall be plped
outside of the buddmg

14.2.10.2.1 Fach Class B chamber shall have an mdependent
exhaust line.

14.2.10.2.2 The point of exhaust shall not create a hazard.

14.2.10.2.3 The point of exhaust shall not allow reentry of
gases into the building.

14.2.10.2.4 The point of exhaust shall be protected by the pro-

visiot1 ‘of a minimum of 0.3 ¢m (0.12 in.) mesh screen and situ-

ated to prevent the intrusion of rain, snow, or airborne debns

14.2. 10.2.5 The pomt of exhaust shall be identified as an oxy—
gen exhaust by a sxgn ptomblung smoking or “open flame. -

14.2.10. 3 The supply plpmg for all air, oxyger, or other breath-"
ing mixtures from certified commercially supplied cylinders and -

portable containers shall be provided with a paruaﬂate ﬁlter of
66 microns or finer.

14.2.10.:3.1 The ’part_'lculateﬁlter shall meet the construction
requirements of ANSI/ASME PVHO-1, Safety Standard for Pres-
sure Vessels for Human Occupancy, and be located as close as
practical to the source.

14.3 Adnumstratlon and Mamtenance
14.3.1 General ’

14.3.1.1 Purpose Secuon 14 3 contains requirements. for ad—
ministration and maintenance that shall be followed as an ad-
junct to physxcal precautxons specxﬁed in Section 14.2.

14.3.1.2* Recogmtxon of Hazards. The natire and’ recogni-

tion ‘of hyperbaric hazards are outlined in Annex B of this .

document and shall be revxewed by the safety dxrector
14.3.1.3 Responsxbxhty :

14.3.1.3.1 Personnel havmg responsibility for the hyperbaric
facility, and those responsible for Hcensing, accrediting, or ap-

proving institutions or other facilities in which hyperbaric in-

stallations are employed shall establish and enforce programs
to fulfill the provxsxons of this chapter.

14.3.1.3.2* Each hyperbaric facxhty shall designate an onssite
hyperbaric safety director to be in charge of all hyperbaric

equipment and the opemuonai safety requirements of this

chapter:.

14.3.1.3.2.1 The safety dxrector shall participate with facxhty
management personnel and the hyperbaric physician(s) in.

developing procedures for operauon and mainténance of the
hyperbaric facility.

14.3.1.3.2.2  The safety director shall make recommendauons

for departmental safety pohc1e5 and procedures.

14.3.1.3.2.3 The safety director shall have the authority to
restrict or remove any potentially hazardous supply or equip-
ment items from the chamber.

14.3.1.3.3* The governing board shall be responsxble for the
care and safety of patxents and personnel

14.3.1.3. 4% By virtue of its responsibility for the professtonal
conduct of members of the medical staff of the health care
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facﬂxty, the orgamzed medical staff- shall adopt and enforce
‘regulauons with respect to the use of hyperbanc fac:lmes lo=
; cated in health care facilities. : :

14.3.1.3.4.1 The safety dxrector shall pamczpate in the devel— ‘

opment of' these regulanons

14 3 1 3. 5* The safety director shan ensure. that electncal
momtormg, life-support, protecuon and ventxlatmg arrange-
ments in the hyperbaric chamber are inspected and tested as
part of the routine maintenance program of the facility. .

14.3.1.4 Rules and Regulations.
14.3.1.4.1* General. The administrative, technical, and pro-

fessionial staffs shall Jomtly develop pohctes for management

of the hyperbaric facility.

14.3.1.4.1.1 Upon adoption, the management pohcxes shaﬂ |
be available in the facility, .

14.3.1.4.2 The medlcal director of hyperbanc medxcme and
the safety director shall jointly develop the minimum staff quali-

‘ ﬁcatxons, expenence and complement based on the following:

a Number and type of hyperbanc chambers in use
(2) Maximum treatment capacity
3y Type of hyperbaric therapy nonnally provxded

14.3. 1.4 3 All personnel mcludmg those mvolved in mainte-
nance and repair of the hyperbaric facility, shall be trained on
the purpose, application, operatxon and hmltatlons of emer-
gency equipment:

14.3.1. 4.4 FEmergency procedures speaﬁc to. the hyperbanc
facility shall be established. )

14.3.1.44.1* All personnel shall be txamed in emergency pro-
cedures ;

14.3.1.4.4.2 Personnel shall be tramed to control the cham—
ber and decompress occupants when all powered equlpment
has been rendered moperatxve

14.3.1.4.5* Emergency procedures and ﬁre trammg drills
shall be conducted at least annually and documented by the-
safety director.

14.3.1.46 When an mspecuon, test, or maintenance proce-
dure of the fire suppression system results in the system beirig
placed out of service, a protocol shall be followed that niotifies
appropriate personnel and agencxes of the planned or emer-
gency impairment.

14.3.1.4.7 Asign indicating the fire s suppressxon system is out
of service shall be consp;cuously placed on the operatmg con-
sole until the fire suppresswn system is restored to service.

14, 3.1 4 8 Dunng chamber operauons w1th an occupant(s)
in a chamber, the ‘operator shail be physmally present and
shall maintain visual or audible contact with the control panel

- orithe chamber occupant(s)

14.3.1.5 General.
14.3. 1.5, 1 Potenual Ignition Sources.

14.3.1.5.1.1% The following shall be prohlbtted from inside
the chamber and the immediate vicinity outside the chamber:

(1) Smoking
(2)::Openflames.
(3) Hot objects
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14.3‘1.5.1.2 ‘The fouowmg shall be prohlbrted from inside
the chamber

(1) Personal wamung devices (eg, therapeuuc chemlcal

heating pads, hand warmers, pocket warmers)
(2) Cell phones and pagers . ;
(3). Sparking toys . .
(4)"Personal entertainment devices el

- 14.3.1.5.2 Flammable Gases and Liquids.
14.3.1.5.2.1 Flammable agents, including devices such as labo-
ratory burners employing bottled or natural gas and cigarette

Iighters shall be prohibited inside the chamber and from the
prox:mxty of the compressor intake.

3. 2.2 For Class Achambers flammable agems used for
patnent care, such as alcohol swabs, parenteral alcohol-based
pharmaceuuea.ls, and topical ¢reams, shall be perrmtted in the
chamber if the following conditions aremet:: . ;. ;

(I) Such use is approved by'the” safety dn‘ector or other au-
thority having jurisdiction.

(2)*The quantities of such agerits are limited so that they are
incapable of releasmg sufficient flammable vapor into the
chamber atmosphere to exceed the LEL for the matenal

(8) Asafety factor is included to account for the localized con-
centrations, stratification, and the absence of ventilation. -

{4) The oxygen monitoring requlrement of 142942 is
observed.

14.3.1.5.2.3, Flammable hqmds gases, or vapors shaﬂ not be
permitted inside any Class B chamber.

14.5.1 5.3* Personnel. -

14.3.1.5.3.1 AntlstaUC procedures, as dxrected by the safety
director, shall be employed whenever atmospheres containing
more than 23.5 percent oxygen by volume are. used

14.3.1.5.3.2 1In Class A and Class B chambers w1th atmo-
spheres contammg more than 23.5 percent oxygen by x volume,
electrical grounding of the patient shall be ensured by the
provision of a highimpedance conductive pathway in contact
with:the patient’s skin. :

14.3.1.5.3.3 'Shoes having ferrous nails that make contact with
the floor shall not be penmtted 10 be worn in Class A chambers.

14.3.1. 5 4% Textiles.

14.3.1.5.4.1 Except where permitted in 14.3.1.5.4.5, silk, wool,
" or synthedc textile materials, or any combination thereof shall
be prohlbxted in Class A or Class B chambers.

14.3.1.5:4.2* Garments permitted inside of chambers shall be
as follows:

(1) Garments fabricated of 100 percent cotton‘or a blend of
cotton and polyester fabric shall be penmtted in Class A
o chambers :
(2) Gannents fa.brxcated of 100 percent co!!ton, or a blend of
“cotton and polyester fabric containing no more than 50 per-
cent polyester; shall be permitted in Class B chambers ‘

14.3.1.5.4.3* The physraan or surgeon in charge thh the
concurrence of the safety director, shall be permitted to use
one of the following prohibited iterns in the chamber:

(1) Suture material-

(2)Alloplastic devices
(3)" Bacterial barriers
(4) Surgical dressings

(5) Biological interfaces.. R
(6) Syntheue textxles

14.3.1.5.4.4 Physxcran and safety dlrector approval to use pro-
hibited items shall be stated in. wnung for all prohibited mate-
rials employed. (SeeA 14.3.1.3 2) :

14.3.1.54.5 Upholstered Furmture

(A)y Upholstered furnitire (ﬁxed or portable) ; shall be resis-
tant to a cigarette ignition (i.e., smoldering) in accordance
with one of the following:

(1) The components of the upholstered furniture shall meet
the requirements for Class 1 when tested in accordance with
NEPA 260, Standard Methods of Tésts and Classification System for
Cigarette Ignition Resistance af Cmnponen&s of Upholstered Furni-_
turg, ASTM E 1353, Standard Test Methods  Jor Cigaretie Ignition
Resistance of Compfments of Upholstemd Furniture, or California
Technical Bulletin. 133, Flammability Test Procedure for Seating
Furniture for Use in'Public Occupancies. -

(2) Mocked-up composites of the upholstered furmture shall
have a‘char length not exceedmg 1% in. (38 mm) when
tested in accordance with NFPA 261, Standard Methed of
Test for Determmmg Resistance of Mock-Up Upholstered Furni-
ture Material Assemblies to Ignition by Smoldering Cigarettes, or
ASTM E 1352, Standard Test Method for Cigarette Ignition
Resistance of Mock- -Up. Uphoktered Fumzture Assemblies.

(B) Upholstered furniture shall have limited rates of heat
release when tested in accordance with ASTM E 1537, Sian-
dard Test Method foerre Testing of Uplwlstered Furniture, as follows:

(1) The peak rate of heat release for the single upholstered
furniture item shall not exceed 80 kW.

{2) The total heat released by the single upholstered furni-
ture item during the first 10. mmutes of the test shall not
exceed 25 MJ. : ,

14.3.1.5.4.6 Mattresses. Mattresses shall have a char length
not exceeding 2 in. (51 mm) when tested in accordance with
16 CFR 1632, Standard for the I?Zammabzlzty of Mattresses and Mat-
tress Pads (FF 4-72); 16 CFR Part 1633; Standard for the Flamma-
bility (Open Flame) of Maitress Sets; or California Technical Bul-
letin 129, ‘Flammabkility Test Procedure: for: Mattresses for Use in
Public Buildings. Mattresses shall have limited rates of heat re-
lease when tested in accord:mce with ASTM E 1590, Standard
Test Method for Fire Testing of Mattresses as follows

(1) The peak rate of heat reléase for {he mattress shaH not
exceed 100 kW. The peak rate of heat release for the mat-
tress shall not exceed 100 kW, :

(2) The total heat released by the mattress durmg the first 10
minutes of the test shall not exceed 25 MJ.

14.3.1.5.4.7 Fill materials shall comply with California Tech-
nical Bullean 117 Requxrements Test Procedure and Apparatus
for Testing the Flame Retardanice of Reszlzent lelmg Materials Used in
Upholstered Furniture.

14.3.1.54.8 For matenals with fire-retardant coaungs the
material shall be maintained in sccordance with the manufac-
turer’s instructions to retain the fire-retardant properues

14.3.1.5.4.9  Exposed foamed p{astlc materxals shall be pro-
hibited.

14.3.1.5.5 The use of flammable hair sprays, hair oils, and skin
oils shall be forbidden for all chamber occupants/ paoents aswell
as personnel.
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143.1.55.1 Whenever possible, patients shall be stripped of
all clothing, particularly if it is contaminated by dirt, grease, or
solvents and then reclothed (SeeA 1 4.3. 1.5.4. )

14.3.1.5.5.2 AllY cosmeucs lotions, and oils shall be removed
from the patient’s body and hair. " ,

14.3.1.5.6 ~All other fabrics used in the chamber such as
sheets, pillow cases, and blankets, shall, conform t014.3.1.56.4.1
and 14.3.1.5.4.2.

14.3.1.5.7 Drapes used within the chamber shall meet the flame
propagation performance criteria contained in NFPA 701, Stan-
dard Methods of Fire Tests for Flame Propagation, of Textiles and Films.

14.3.1.5.8 Clothing worn by patIents in Class A ‘or Class B
_bexs and personnel in Class A chambers shall pnor to
eac ;treatment, conform to the followmg

1y They shall be issued by the hyperbanc faahty or spec:ﬁ-
cally approved by the:safety director for hyperbanc use.
(2)+They shall be uncontaminated. -
(8) They shall be devoid of prohibited arucles pnor to cham-
: ber pressunzatxon

14, 3. 2 Eqmpment.

14.3.2.1 All equipment used in the hyperbanc chamber shall
comply with Section 14.2, including the following: =~

(1y Al electrical and mechanical equipment neeessaqf for the
"operation and maintenance of the hyperbaric facility
(2) Any medical devices and instruments used in the facility

14.3.2.1.1 Useof unapproved equipmentshall be prohrbned
(See 14.3.1.5.4.3.)

14.3.2.1.2 ' The following devices shall not be operated in the
hyperbaric chamber unless approved by the safety director for
such use:

(1) Portable X-ray devices
(2) Electrocautery’equipment
(3) ngh-energy devices

14.3.2.1.3 Photographlc eqmpment employmg the follow-
ing shall'not remain in the chamber when the chamber is
pressurized:. S

(1) Photoflash
2) Hood lamps.

14.3.2.1 4 The use of Class 1 or Class 2 lasers as defined by
ANSI Z136,3 American National Standard for.the Safe Use of Lasers
in Health Care Facilities, shall be perrmtted

14.3.2.1.5 Equipment known:to.be,, or, suspected of bemg,
defective shall not be introduced into any hyperbaric chamber
or used in conjunction with the operation of such chamber
until repaired, tested, and accepted by qualified personnel
and approved by the safety director. (See 14.3.1.3.2.) -

14.3.2.1.6% Paper brought into the chamber shall be stored in
a closed metal container. _

14.3.2.1.7 Containers used for paper storage shall be emp—
tied after each chamber operation.

14. 3.2.1.8. Equipment that does.not meet the temperature .

requirements of 500.8(A), 500.8(B), and 500:8(C) of NFPA 70,
- National Electrical Code, shall not be permitted in the chamber.
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14:3.2.2* The following shaﬂ be all metal to the extent possible:::

) Oxygen contamexs

(2) Valves "

(3) Fittings el

4) Interconnectmg equxpment

14.3.2.3 The following shall be compatible with oxXygen un-
der service conditions:

(1) Valve seats
(2) Gaskets
(3) Hose
(4) Lubricants

14.3.2.4 Equipmentused msxde the chamber requiring lubri-

kcatxon shall be lubricated w1th oxygenfompatlble matenal

14.3.2.4.1 Factoxy—sealed anufncnon beanngs shali be permit-
ted to be used with standard hydrocarbon lubricants in Class A
chambers that do not employ atmospheres of increased oxygen
concentration.

14.3.2.5*% Equipment made of the followmg shall be pI'Ohlb—
ited from the chamber mtenor

{1} Cerium
(2) Magnesium
(3) Magnesium alloys

14.3.2.6* In the event that radiation equipment is introduced
into a hyperbaric chamber hydrocarbon detectors shall be

~ installed.

14.3.2.6.1 In the event that flammable gases are detected in
excess of 1000 ppm, radiation equipment shall not be oper-
ated until the chamber atmosphere is cleared.

14.3.3 Handling of Gases

14.3.3.1 The institution’s admlmstratwe personnel shall de-
velop policies for safe handlmg of gases in the hyperbaric fa-
cility. (See 14.3.1.5.2.) ' ,

14.3.3.2 Oxygen and other gases shall not be introduced into
the chamber in the hquld state.

14.3.3.3 Flammable gases shall not be used or stored in the
chambeér or in the hyperbaric facility.

14.3.3.4* Pressurized containers of gas shall be permitted to
be introduced into the hyperbaric chamber, provided that the
container and its contents are approved for such use by the
safety director.

14.3.4 Maintenance.
14.3.4.1 Géneral

14.3.4.1.1 The hyperbaric safety director shall ensure that ail
valves, regulators, meters, and similar equipment used in the
hyperbaric chamber are compensated for use under hyper-
baric conditions and tested as part of the routine maintenance
program of the facility.

14.3.4.1.1.1 Pressure rehef valves shall be tested and calibrated
as part of the routine maintenance program of the facility.

14.3.4.1.2 The hyperbaric safety director shall ensure that all
gas outlets in the chambers are labeled or stenciled in accor-
dance with CGA CA4, Standard Method: of Marking Portable Com-
pressed Gas Containers to Identify the Material Contained.
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143 4.1, 3 The requrrements set forth in- Secuon 5.1 and

NFPA 55 Compressed Gases and Cryogenw Fluids. Code, concermng :

the storage, location; and specral precauuons requlred for medr—
cal gases. shaﬂ be followed

14.3.4.14 Storage areas for hazardous materrals shall not be
located in the room housmg the hyperbanc chamber (See
14.2.1)

"14.34.14.1  Flammable gases, except as provided in
14.3.1.5.2.2(1), shall not be used or stored in the hyperbanc
room.

14.3.4.1.5 All replacement parts and components shall con-

form to original design specification.

14.3.4:2 Maintenance Logs. _
14.3.4.2.1 Installauon, repairs; and’ modlﬁcatmns of equrp—
ment related to'a chamber shall be evaluated by engineering

personnel, tested under pressure, and approved by the safety
director. ‘

14.3.4.2.1.1 Logs of ali tests shall be rnaml:amed

14.34.2.9 Operating equipment logs shall be mamtamed by
engmeermg personnel.

14.3.4.2.2.1 Operatmg equrpment Iogs shall be srgned before
chamber operation by the person in charge. (Sec A. 14.3.1.3.2.)

14.3.4.2.3 Operating equipment logs shall not be taken in-
.side the chamber

14.3.5. Electrical Safeguards.

14.3.5.1 - Electrical equipment shall be installed and operated
inaccordance with:14.2:8. '

14.3.5.1.1 All electrical circuits shall be tested in accordance
with the routine maintenance program of the facility.

14.3.5.1.1.1 Electrical crrcult tests shall include the followmg

1) Ground fault check to venfy that no conductors: are
grounded to the chamber
(2} Test of normal functioning (se¢ 14.2.8.2.2)

14.3.5.1.2 In the event of fire, all nonessential eiecmcal equip-
ment within the chamber shall be de-energ;zed before extin-
gurshmg the ﬁre

14.3.5.1.2.1 Smoldering, burning electrical equrpmem shall
be de—energrzed before extinguishing a localized fire mvolvmg
only the equipment. (See 14.2.5.)

14.3. 6% Electrostatic Safeguards ,

14.3, 6 1 Admrmstratron. (Reserved)

14 3. 6.2 antenauce k

14 3 6. 2.1 Furniture Used in the Chamber )

14.3.6.2.1.1 Conductive devices on furmture and equipmént
shall be inspected to ensure that they are free of wax, lint, or
other extraneous material that could insulate them and defeat
the conductive properues ‘

14.3:6.2.1.2% Casters or furruture 1eg ups shall not be capable
of i impact sparkmg

14.3.6.2.1.3 Casters shali not be lubrrcated with oils or other
ﬂammable materrals

. 14.3.6.2.1.4 Lubrrcants shall be oxygen compauble

k14.3.6.2.1.45 ‘Wheelchairs and gumneys with bearings lubricated
and sealed by the manufacturer shall be permitted in Class A
chambers where condruons prescnbed in 14. 2 9:4 are met.

14.3.6.2.2 Conductive Accessories. Conduetxve accessories
shall meet conducuvrty a.nd antistatic requlrements

14.3.6.2.3* Matenals contammg rubber shall be mspected as
part of the routine maintenance program of the facrhty, espe-
cially at points of kinking.

14.3.6.3 Fire Protection Equlpment Inside Hyperbanc
Chambers. :

14.3.6.3.1 Electrical switches, valves, and electrical monitor-
ing equipment associated with fire detection and extinguish-
ment shall be vrsually inspected | before each chamber pressur
ization. ,

14.3.6.3.2 Frre detecuon equrpment shall be tested each
week, and full testing, including dxscharge of exungulshmg_
medla, shall be conducted annually

14.3.6.3.3 Testmg shall mdude actlvauon of trouble circuits
and srgnals :

14.3.6.4% Housekeepmg A housekeepmg program shall be
1mplemented whether or not the facrhty isin regular use:

14.3.6.4.1 The persons assigned to the task of housekeepmg
shall be trained in the followmg

(1) Potential damage to the equrpment from cleamng proce-
dures

(2) Potential personal injury

(3)- Specific cleaning procedures

(4) Equipment not to be cleaned

Chapter 15 Features of Fire Protectlon

15.1 Applicability.

15.1.1 This chapter shall apply toall new and existing health
care facilities.

15.1.2 An exrstmg system that is not in strict comphance with
the provisions of this code shall be permitted to be continued
in use, unless the authorrty having jurisdiction has determined
that such use constitutes a dﬁunct hazard tolife:

15.2 Construction and Compar(mentahon Buildings orstruc-
tures housing a health care facxhty shall meet the minimum
construction and compartmentauon requrrements of the ap-
plicable code.

15.3 Spec:al Hazard Protectron for Flammable quurds and
Gases.

15.3.1 The storage and handlmg of ﬂammable hquxds or
gases shall be in accordance with the followmg applicable .
standards: ‘

{1} NFPA 30, Flammable and Combustzble quuzds Code
(2) NFPA 54, National Fuel Gas Code

(3) NFPA 58, Liguefied Petrolewm Gas Code [101:8.7.3.1]
(4) NFPA 55, Compressed Gases and, Cryogemc Fluzds Code

15.3.2* No storage or handling of flammable liquids or gases
shall be permitted in any location where such storage would:
jeopardize egress from the structure, unless otherwise perrmt-
ted by 15.3.1. [101:8.7.3.2]
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15 13 3.9 2 . Procedures shall. mclude alarm actuation, evacu-
ation, and equipment shutdown procedures and ‘provisions
for control of emergencies that could occur in the operating
room, mcludmg specific detailed plans for control operatlons
by an emergency control group within the orgamzauon ora
pubkc fire department L

15.13.3. 9 3 Emergency procedures shall be estabhshed for
controﬂmg chemical spills.

15.13.3.94 Emergency procedures shall be established for
extinguishing drapery, clothing, or equipment fires.

15.13.3.10 Orientation and Training.

15.13.3.10.1 New operating room/surgical suite personnel,
mcludmg physrc;ans and surgeons, shall be taught general
safety practices for the area and specific safety practlces forthe
equlpment and procedures they will use. ,

15.13.3.10.2 Continuing safety educauon and supervrswn
shall be provided, incidents shall be reviewed: monthly, and
procedures shall be reviewed annually. :

15.13.3.10.3 Fire exit drills shall be conducted‘ annually or
more frequently as determined by the applicable code.

Annex A Explariatory Material -

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applzcable text
paragraphs.

. A.l 1.10 Because no single model of an emergency manage-
ment plan is feasible for every health care facility, this chapter
is intended to provide criteria for the preparation and imple-
mentation of an individual plan. The principles involved are
universally applicable; the implementation needs to beé i
lored to the specific facility. .

AlL12 Durmg the past 20 years, there has been a mde—
spread interest in the use of oxygen at elevated environmental
pressure to increase the partial pressure of oxygen in a pa-
tient’s tissues in order to treat certain medical conditions or to
prepare a patient for surgery. These techniques are also em-
ployed widely for the treatment of decompression sickness
(e. g ‘bends, caisson worker’s disease) and carbon monoxide
poisoning. - i

Recently,'however ‘the level of knowledge and expemse

has increéased so dramatically that the codes'are in need of ~

updatmg By the end of 1988, there were 218 hyperbaric facili-
ties in operation in the United States and Canada. These facili-
ties supported hyperbaric medical treatments for 62,548 pa-
tients between 1971 and 1987. As these facilities provide

therapy for disorders indicated for treatmerit, these numbers.

will'continué to increase. As the numberof facrhues mcreases
the number of patients treated will also increase.

Such treatment involves placement of - the patrent with or

withoiit attendants, in a hyperbaric chamber or pressure ves-

sel, the pressure of which is raised above ambient pressure. In
the course of the treatment the pauent breathes ‘up to
100 percent oxygen.

In addition to being used for pat1ent care, these chambers

also- are being employed for reseairch purposes usmg éxperi-

mental animals and, in some instances, humans.

voxygen presentina gaseous mix:
ture is the determmate actor in the amount of available: oxy-
gen. This; pressure will rise if the volume percentage ‘of oxygen-
present increases; if the total pressure of a given gas mixture
containing oxygen increases; or if both these factors increase.
Because the sole purpose s of the hyperbanc technique of treat-
ment is to raise the total j _pressure within the treatment cham-
ber, an increased partial pressure of oxygen always is available
during treatment, unless positive' means are taken to limit the
oxygen content. In addition, the patient is often given an
oxygen-enriched atmosphere to breathe.

The need for human diligence in the establishment, opera-
tion, and maintenance of hyperbaric facilities is continual.
The chief administrator: of the:facility' possessing the hyper-
baric chamber is responsxble to:adopt:and enforce appropri-
ate regulations for. hyperbaric facilities. In formulating and
administering the program, full use should be made of techni- -

.cal personnel hlghly quahﬁed in hyperbanc chamber opera-

tions and safety..

It is essential that personnel havmg responsxbrhty for the
hyperbaric facility establish. and. enforce appropnate pro-
grams to fulfill the provrsxons of Chapter 14. o

Potential hazards can be controlled only when contmually
recognized and understood by all pertinent personnel.

The purpose of Chapter 14 is to set forth minimum safe-
guards for the protection of patients or others subject to, and
personnel who administer, hyperbanc therapy and experi-
mental procedures. Its purpose is also to offer sorme guidance
for rescue personnel who are not ordinarily involved in hyper-
baric chamber operatlon but who could become so involved
in an emergency Lo

Requirements cxted in 1 1.12 are minimum requrrements
Discretion on the part of chamber operators, and others might
dictate the éstablishment of more smngent regulations,

A.L5 Although it is common practice for medical apphances
to use metric units on their dials, gauges, and controls, many
components of systems within the scope of this document are
manufactured and used in the United States and employ non-
metric dimensions: Since these dimensions (such as nominal
pipe sizes) are not established by the National Fire Protection
Association, the Techmcal Correlating Committee on Health
Care Facilities cannot’ mdepe;adendy change them. Accord-
ingly, this document uses du%ensrons that are presently in
common use by the building trades in the United States.
Trade units vary from SI to US. customary units, depending
on the equrpment devices or material.

A.2.1 The documents referenced in this chapter or portions
of such documents are referenced within this code and are
considered part of the reqmrements of this document.

Documents referenced i i this’ chapter or portions of such
documents are-only applicable to the extént called for within
other chapters of thiscode. , :

Where the requlrements of 4 referenced code or standard
differ from the requirements of this code, the requlrements of
this code govern. .

A.3.2.1 Approved. The Nanonal Fire Protecuon Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In_determining the acceptability of
installations; procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
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such standards said authority may require evidence of proper
procedure, or use. The authority havmg Jul‘lSdlC-
lso refer to the listings or labeling practices of an
orgamza on that is concerned with product evaluations and is
thus in 2 position to determine compliance with' approprlate
standards for the current producuon of’ hsted 1tems

A3, 2. 2 Authonty Havmgjunsd:cuon (AH]D: The phrase Ay
thority having Junsdxcuon, or:its acronym AH]J, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual suchi as a fire chief; fire:marshal; chief of a fire preven-
tion. bureau, labor: department, or:health department build--
ing official; electrical inspector; or others having: statutory
authority.] Fori insurance purposes, an insurance inspection de-

partment; rating bureau, or other insurance company repre- :

sentative may be the authority having jurisdiction. In" many
circumstances;: the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at’
government installations, the commanding officer or depart—
mental o&icxal may be the authonty havmg Jjurisdiction.

A3.23 Code. The deasron to de51gnate a standard asa code
is based’ on such factors as the size and scope of the document, its,
intended use and form of adoptlon and whether it contains sub-
stanual enforcement and administrative provisions.

A3.2.6 Lxsted. The means for identifying listed eqmpment
may vary for each organization concerned with product evalu-
ation; some orgamzanons do not recognize equipment as
listed unless it is also labeled. The authority having junsdlc-
tion should utilize the system ‘employed by the hstmg orgam—
zation to ldentlfy a listed product.

A,S 3 10 Apphcator. In the glven sense, an apphcator isnotan
electrode, because it does not use a conductive connection to
the patient in order to function. A radio frequency “horn” of a
drathermy machxne isa typlcal applicator.

A3 3.12 Atmosphere. As employed in this code, the term at-
nwsphere can refer to the environment within or outs1de ofa.
hyperbanc facdlty When used asa measure of pressure, atmo—
[101.4 kPa (147 psi)]. (seé the first column of Table D.1 in
NFPA 99B.)

A.3.3.12.2 ‘Atmosphere. of Increased Burning Rate. The de-
gree of fire hazard of an oxygen-enriched atmosphere varies,
with the concentration of oxygen and diluentgas and the total
pressure. The definition contained in the current edition of
NFPA 53, Recommended Practice on. Materials, Equzpmnt and Sys-

tems Used in Oxygen Enriched Atmospheres,-and-in editions. of -

NFPA.56D; Standard. for Hyperbaric Facilities, prior to: 1982 did

not necessanly reflect the increased fire hazard of hyperbaric

and hypobaric atmospheres

The definition of atmosphere of increased burning rate used in
Chapter 14 and in NFPA 99B, Standard for Hypobaric Facilities,
definesan oxygen—ennched atmosphere with an increased fire
hazard as it relates to the increased burning rate of material in
the atmosphere It is based on a 1.2 cm/sec (0.47 in./sec)
burning rate (at 23.5 percent oxygen at 1 atmosphere abso-
lute) as described in Figure A.3.3.12.2.
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FIGUREA.3.3.12.2 -Burning Rates of Filter Paper Smps atan -
Angle of 45 Degrees in N,-O, Mixtures, (Adapted from Figure

4 of “Technical Memorandum UCRX—721 Chamber Fire
Safety.”)

This rate can be determined as follows:
9345
TP

atmas 1

o [A33.12.2]

where:
TPat,,m = total pressure in atmospheres

A.3.3.19.3 Bulk Oxygen System. The oxygen containérs can
be stationary or movable, and the oxygen can be stored as gas
or liquid. The bulk ~oxygen system terminates at the: point
where oxygen at service pressure firstenters the: supply line.

A.3.3.23 Combustible Liquid. See NFPA 30, Flammabie and
Combustible Liquids Code, fox further mforniéxtiém on ﬂash point
test procedures. R O

A.3.3.24 Combustion: Combust[on is not hmxted to a'chemi-
cal reaction always irvolving oxygern. Certain ‘metals; such as
calcium and aluminum, will burn-in:nitrogen; nitrous. oxide
will support the combustion of phosphorus and carbon; and
so on. However, this document deals with the more common
process of fuels burmng in air. ; :

A.3.3.32 Defend in Place. The concept of the term defend in
place includes, but is not limited to, elements related to mov-
ing building occupants from an area’ of immediate dangertoa
safe location in the building and containment of the emer-
gency or dangerous condition. :
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B 13 Reserved

B 14 Addmonal Informatmn on Chapter 14
B 14.1 Nature of Hazards
B 14.1.1 Fire and Explosron :

B.4.LL1 Thé oceurrence of a ﬁre reqmres the presence of
combustible or flammable mateérials; an atmosphere containing
oxygen or other oxidizing agent(s), and heat or energy source of
ignition,

Note that certain substances such as acetylemc hydrocar-
bons can propagate flame in the absence of oxygen.

B.14.1.1.2 Under hyperbanc condmons uuhzmg compressed
air, the partial pressure of ¢ Joxygen is increased. Leakage of oxy-
gen inito the atmosphere of the chamber (for example, from i im-
proper application of respuatory thexapy apparatus) can further
increase markedly the oxygen partial pressure

B.14.1.1.2.1 The ﬂarnmabdxty or combusublhty of materials
' generally increases as the partial pressure of oxygen increases,
even when the percentage of oxygen in the gas mixture re-
mains constant. Materials that are nonflammable or noncom-
bustible under normal atmospheric conditions can become
ﬂammable or combusuble under such circumstances.

B. 14.1 I 3 Soutces ofFuel

B.14.1.1.3.1  Materials that rmght not ignite in air at atmo-
spheric pressure or require relatively high temperatures for their
ignition but that burn vigorously in 100 percent oxygen include,
but are not necessanly limited to, the following: tri<cresyl phos-
phate (lubricant); certain types of flames-resistant fabrics; silicone
rubber; polyvinyl chloride; asbestos-contammg paint; glass fiber-
sheathed  silicone rubber- insulated . wire; - polyvinyl - chloride-
insulated asbestoscovered. wire and sheet; polyamides; epoxy
compounds; and certain asbestos blankets.

Note that flammable lubricants are used widely in equip-
ment designed for conventional use, mcludmg shafts, gear
boxes, pulleys and casters, and threaded JOlntS, which: are
coupled and uncoupled ~

B.14. L1 3.2 The ﬂammablhty of certain volaule liquids and
gases contammg carbon and hydrogen iswell known. Hazards
and safeguards for their use in. oxygen-enriched atmospheres
at ambient pressure are well-documented in.13.4.1. See also
NFPA 325, Guide to Fire Hazard Properties of Flammable Liquids,
Gases; and Volatzle Solids, now part of the NFPA Fire Protection
Guide to Hazardous Materials.

Note that repeated reference to subsection 13.5.1 is made
throughout Chapter 14. These references do not imply, and
should not be construed to mean, that flammable anesthetics
can or should be employed in or around hyperbaric facilities.

B.14.1.1.3.3 Human tissues will burn in an atmosphere of
100 percent oxygen. Body oils and fats; as well as halr will
burn readily under such crrcumstances

B.14.1.1.3.4 When a convennonal loose cotton outergar-

ment, stich as scrub suits, dresses, and gowns employed in hos-

pital operating suites, is ignited in'an atmosphere of pure oxy-

gen, the garment will become engulfed in flame rapidly and
" will be totally destroyed within 20 seconds or Iess

If such a;garment is- 1gn1ted in a compressed air- atmo—
sphere, the flame. spread is increased. When oxygen concen-
tration exceeds 23.5 percent at elevated total pressure; flame
spread is mueh more rapid, and at 6 ATA, is comparable to 95
+5 percentat ATA. Flame spread.in air (21 percent oxygen)
is somewhat mcreased at 6 ATA, but not to the level of 95 +
5 percent atTATA: [ :

Combusnble fabncs have tmy air spaces that become filled
with oxygen when exposed to oxygen-enriched environments.
Once removed to atmosphenc air (e.g., room air ‘cutside the .
chamber), the fabric will burn, if ignited, almost as rapidly as if
it were still in the oxygen environment. This hazard will re-
main until the oxygen trapped in the air spaces in the fabnc ‘
has had tme to dlf”use out and be replaced by air.

kB.14 1.1.3.5 011 based or volatile cosmetxcs (fac1al creams,

body oils, hair sprays, and the like) constitute a source of fuel
that is hlghly ﬂammable m an oxygen—ennched atmosphere

B.14.1.14 Sources of Igmuon. '

B. 14 1.1.4. 1 Sources of Ignmon that mlght be encountered
ina hyperbanc chamber include, but are not necessaniy lim-
ited to, the followmg defective electrical equipment, includ-
ing failure of hlgh-voltage components of radiological or

‘monitoring equipment;, heated surfaces in broken vacuum

tubes or broken lamps used for general illumination, spot illu-
mination, or illumination of diagnostic i mstruments; the hot-

wire cautery or hlgh frequency electrocautery; open or arcing
switches, including motor switches; bare defibrillator paddles;

overheated motors; and electrical thermostats.

B.14.1.14. 2 Sources of i lgnmon that should not be encoun-
tered in'a hyperbarlc facthty, but that might be mtroduced by
inept practice, include the followmg lighted matches or to-

- bacco, static sparks from i improper use of personal attire, elec-

trical wiring not complying with 14.2.8, cigarette hghters and
any oil-contaminated matenals that present a spontancous
heating hazard..

B.14.1.1.4.3 In’ oxygen—ennched atmospheres the minimum
energy necessary to ignite flammable or combustible materials
is reduced in'most instances’ below the energy required in at-
mospheres-of ambxent air.

B.14.1.2 MechmcalHazards €
814121 General

B.14.1.2.1.1 A large amount of potennal energy is stored in
even a small volume of compressed gas. In hyperbaric cham-
bers‘of moderate or large size, the potential energy of the
chamber’s compressed atmosphere, if released suddenly; ¢an
produce devastating destruction. to adjacent structures and
personnel, as'well as to structures and personnel remote from
the site of the chamber. Such sudden release could result from
failure of the vessel stmcture, its parts, or its p}pmg

B.14.1.2.1.2 Apamcular hazard can be created if individuals
attempt to drill, cut, or weld the vessel in a manner contrary to
ASME Boiler and Pressyre Vessel Code

B.14.1.2.2 The restriction on ‘éscape and the impedance to
rescue and ﬁre-ﬁghtmg ePforts posed by the chamber create a
significant hazard t0 life in case of fire or other emergency.
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B.14.1.2.2.1 - A particular hazard exists to chamber personnel
in.the event.of a fire within the structure housing the cham-
ber, Inablhty 10 escape from the chamber and loss of services
of the chamber operator would pose serious threats to the
hves of all occupants of the chamber. L

B 14 1. 2.2 2 Aﬂ personnel involved in hyperbanc chamber
operation and therapy, including patients and: family, have
to be made aware of the risks and hazards involved. Fire
preventxon is essential. Extmgulshment of a fire within a
Class B chamber is xmpossrble Extinguishment of a fire
within a Class A chamber is only possible utilizing equip-
ment already installed in such a chamber, and then often
only by the efforts of the occupants of such a chamber or
the chamber operator : :

B.l4.1 2. 3 The necessrty for resmcung vxewmg ports to
small size limits the vision of chamber operators and other
observers, reducing their effectlveness as safety momtors

B.14.1.2.4 Containers and encIosures can be subjected to
collapse or rupture as'a - consequence of the changing prés-
sures of the hyperbaric chamber. Items containing €n-
trained gas include, but are not necessanly limited to, the
following: ampuls, partially filled syringes, stoppered or
capped bottles; cuffed endotracheal tubes, and pneumanc
cushions émployed for breathing masks or aids in position-
ing panents The rupture of such containers havmg com-

bustible or flammable liquids would also constrtute a severe

fire'or explosron hazard

B.14.1.2.4.1 The sudden collapse of containers from hrgh
external pressures wﬂl result in adiabatic heating of the con-
tents. Therefore the collapse ofa container of flammable lig-
uid would constitute a severe fire or exp]osxon hazard both
from heat:mg and from a spill of the liquid. (See 14.3.1.5. 2 and
B. 14.1.1.3.2.) '

B 14.1.2.5 Other mechamcal hazards relate to the mal-
function, disruption, or moperauveness of many standard
items when. placed in service under pressurized. atmo-.
spheres ‘Hazards that might be encountered in this regard
are implosion of illuminating lamps. and vacuum. tubes;
overloading of fans driving gas at higher densrty, and inac-
curate operation of standard flowmeters, pressure gauges,
and pressure-reducing regulators.

Note that illuminating lamps or vacuum tubes, whrch lm-

plode, or overloaded fans, are Sources of i 1gnmon

Hazards

B.14.1.3 Pathophyszologrcal Medrcal and. Other Related

‘B.14.1.3.1 Exposure of pregnant chamber occupants to hy—

perbaric atmospheres might result in fetal risk.

B.14.1.3.2  Medical hazards that can be encountered rou-
tinely include compression problems, nitrogen narcosis, oxy-
gen toxicity, and the direct effects of sudden pressure changes

B.14.1.3.2.1 Inablhty to equalize pressure differentials be-

tween nasopharynx (nose} and nasal sinuses or the mrddle.
ear can result in excruciating pain and might cause rupture

of the eardrum or hemorrhage into the ear cavity or nasal
sinus.
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B.14.1.3.2.2 The breathing of a1r (78 percent mtrogen)
under significant pressures (as by chamber . personnel
breathmg chamber atmosphere) can result in nitrogen nar-
cosis, which resembles alcoholic inebriation: The degree of
narcosis is dlrectly related to the amount of pressurization.

Nitrogen narcosis results in unpalrment of mental func-
tions, loss of manual dexterity, and interference with alert-
ness and ability to think clearly and act qurckiy and intelli-
gently in an emergency.

B.14.1.3.2.3 Oxygen toxicity can develop from breathing
oxygen at partial pressures above 0.50 atmospheres abso-
lute for a significant length of time. Oxygen toxicity can
affect the lungs (pain in the chest, rapid shallow breathing,
coughmg) nervous syster (1mpa1red consciousness and
convulsioris), or other tlssues and o gans or combmatlons
thereof. - : " :

B. 14.1.3.2.4 Direct e&‘ects of reductlon in pressure can in-
clude mabrhty to equalize pressures between the nasophar-
ynx and sinuses or middle ear, expansron ‘of gas pockets in
the gastrointestinal tract, and expansron of trapped gas in
the lungs.

B.14.1.3.2.5 The presence of personnel w1thm the cramped
confines of the hyperbaric chamber in close proximity to
grounded metallic structures on all sides creates a definite
shock hazard if accidental contact is made with a live electrical
conductor or a defective piece of electrical equipment. Such
accidental contact also could be a source of ignition of flam-
mable or combustible matenals (See B, 14 114)

B.14.1.3.3 Medical hazards thataré not ordmarﬂy eéncoun-
tered during hyperbaric oxygen therapy, but that might
arise during malfunction, fire, or othier emergéncy condi-
tions, include electric shock-and fouling of the atmosphere
of the chamber with oxygen, nitrous oxide; carbon diexide,
carbon monoxide, pyrolysis products from overheated ma-
terials, or the toxic products of combustion from any fire.

B.14.1.3.3.1 Increased concentrations of carbon dioxide
within the chamber, as might result from malfunction of the
systems responsible for monitoring or removal thereof canbe
toxic under increased pressures, : :

B.14.1.3.3.2 ' The development of combustion’ products or
gases evolved from heated nonmetallics 'within the closed
space of the hyperbaric chamber can be extremely toxic to life
because: of the confining naturé of the chamber and the in-
creased hazards of breathing such’ products under elevated
pressure.

Note that extreme pressure rises have accompamed cata-
strophic fires in confined atmospheres: These pressures
have driven hot, toxic gases into the lungs of victims as well

as exceeding the structural limits of the vesselin atleast one
case.

B.14.1.3.4 Physiological: hazards mclude exposure to hrgh
noise levels and decompression sickness. Rapid release of pres-
surized gases can produce shock waves and loss of visibility.

B.14.1.34.1 During hyperbanc therapy, and espec:ally dur-
ing compression, the noise level within the chamber becomes
quite high. Such a level can be hazardous because it is distrac-
tive, interferes with communication, and can produce perma-
nent sensory-neural deafness
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B.14.1.3.4.2 Decompression sickness (bends, caisson work-
er’s disease) results from the elution info the bloodstream
or extravascular tissues of bubbles of inert gas (mainly ni-
trogen) that becomes dissolved in the blood and tissue flu-
 ids while breathing air at elevated pressures fora significant
period of time. . .. . E B
Note that rapid decompression of the chamber can occur if
the pressure relief valve is damaged from exposure to a fire
external to the chamber or from the venting of hot products
of combustion from within the chamber.

B.14.1.34.3 The use of decompression procedures will pre-

ventimmediate escape from the Class A chamber by occupants

during emergency situations. PR

Note that these procedures are not followed if chamber
occupants are exposed to a “no-decompression exposure”
[compression to less than 2 atmospheres absolute (ATA) air],
or when compressed to 2 ATA or higher pressures and breath-
ing 100 percent oxygen. L L

B.14.1.3.4.4 The sudden release of gas, whether by rupture
of a container or operation of a device such as used in fire
fighting, will produce noise, possible shock waves, reduced or
obscured visibility, and temperature changes. The initial effect
might be to cool the air, but resulting pressure rises will cause
adiabatic heating.

B.14.1.3.,5 In summary, the hazards of fire and related
problems in hyperbaric systems are real. By the very nature

of the hyperbaric atmosphere, increased partial pressures

of oxygen are present routinely. Flammability and combus-
tibility of materials are increased. Ignition energy is low-
eréd. Both immediate escape and ready entry for rescue are
impeded. Finally, attendants within the chamber, through
effects of the elevated noise level and nitrogen pressure,
might be unable to respond to emergencies quickly and
accurately, - o

B.14.2 Suggested Procedures to Follow in Event of Fire in

B.14.2.1 Fire Inside Chamber. For fire inside the chamber the -

following procedures should be performed: - :
(1) Fuside Observer: S
(a) Activate fire suppression system and/or hand-held
hoses. R
(b) Advise outside. »
(c) Don breathing air mask.
(2) Chamber Operator: 3
* (a) Activate the fire suppression system, if needed:
(b)- Switch breathing gas to air. e
(c) Decompress the chamber as rapidly as possible.
(3) Medical Personnel (Outside): ; o
(a}, Diigct operations and assist crew members wherever
__.necessary. - o : S
(b) Provide medical support as required.
(4). Other Personniel (Outside):

(a) Notify the fire department by acﬁﬁatingiﬁfg signaling

device. = :
(b) Stand by with a fire extinguisher.
(c) Assistin unloading chamber occupants.

B.14.2.2 Fire Quiside Chamber For ﬁre outside thé éﬁambef
the following procedures should be performed:

(1) Chamber Operator:
(a) Notify the inside observer to stand by for emergency
return to normal atmospheric pressure. .
(b) Notify fire department by activating fire signaling de-
vice. R
(¢} Switch breathing gas to air.
(d) Don the operator’s source of breathable gas.
(2) Medical Personnel (Outside):
(a) Determine whether procedure should be terminated.
(b) Provide medical support as required.
(3} Other Persomnel (Outside):
(a) Stand by with 2 fire extinguisher.
(b) Assistin unloading chamber occupants.

B.14.3 Suggéste& Pmcedures 'vfo‘r Hyperbaﬁc Chamber Op-
erator to Follow in Event of Fire in Class B Chambers.

B.14.3.1 For fires within the facility not involving the cham-
ber, the following procedure should be performed:

(1). If there is smoke in:the area; don the operator’s source of
breathable gas. -

(2) Decompress the chamber. The urgency of decompression
should be determined by the location of the fire.

(3) Remove the patient and evacuate to safe area.

(4) Turn off the oxygen zone valve to the chamber room
and close any smoke/fire barrier doors. These steps are
consistent with the Rescue and Confine elements of the
Rescue, Alarm, Confine, Extinguish (R.A.C.E.) proce-
dure. It'is assumed that other personnel will evacuate
other patients and visitors from the area and activate a
fire alarm signaling device (if not alréady activated).

B.14.3.2 For ﬁre Within,ythe chamber, the following pfoce-
dure should be performed: = S

(1) Stop oxygen from flowing into the chamber by switching off
_ the chamber (if the chamber is compressed with oxygen) or
 switching the supply gas of g:breathing device from oxygen

to air (if the chamber is compressed with air). =

(2) Decompress the chamber 4s rapidly as possible.

(3) Stand by with a hand-held ﬁre extinguisher and spray into
the chamber (if necessary) when the chamber door is
opened. ; o s

(4) Remove the patient and evacuate to a safe area. o

(5). Turn off the oxygen zone valve to the chamber room and

close any smoke/fire barrier doors. . © *

These steps are consistent with the Rescue and Confine
elements of the Rescue, Alarm; Confine, Extinguish (RA.C.E.)
procedure. Itis assumed that other personnel will evacuate other
patients and visitors from the area and activate a fire alarm signal-
ing device (if not already activated). The injured patient should
have appropriate medical atiention immediately after evacuation
to a safe area. Many Class'B chambers require oxygen supply
pressure to operate a rapid decompression featiire, If this is the
case, do not turn off the oxygen zone valve or any inline oxygen
supply shutoff valve until all patients have been removed from
the chamber(s). FE DS S :

B.144 See Table B.14.4.
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Table B.14.4 Pressure Tablg
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mm Hg Oxygen

Equivalent Depth g:cnyglzﬁ ' Pressure of
: : +in Seawater. - Pressure of Oxygen- .
Atmosphere Absolute ' e - Compressed Enriched Air
(ATA) - mm Hg psia psig ft m Air (23. 5%)
1 760 14.7 0 0 0 160 179
1.5 1140 22 7.35 16.5 5.07 240 268
2.0 1520 29.4 14.7 33.1 10.13 320 357
2.5 1900 - 36.7 22.0 49.7 15.20 400 447
3.0 2280 44.1 29.4 66.2 20.26 480 536
35 2660 51.4 36.7 827 . 2533 - 560 625 -
4.0 ’ ‘ 3040 588 44.1 99.2 30.40 640 714
5.0 3800' TR £ X1 58.8 7132.3, 40,53 800 . 893 .
Notes:

1. The oxygen percentage in the chamber envxronment, not the oxygen pamal pressure, is of pnncxpal :
concern, as concentrations  above 23.5:percent oxygen increase the rate of flame spread. Thxrty percent
oxygen in nitrogen at 1 ATA (228 mm Hg pO,) increases burning rate. However, 6 percent oxygen in
nitrogen will not support combustion, regardless of oxygen partial pressure (at 5 ATA, 6 percent oxygen gwes

228 mm Hg pOs). -

2. The Subcommittee on Hyperbaric and Hypobanc Facxlmes recommends that one unit of pressure mea-
surement be employed. Since a variety of different units are now in use, and since chamber opetators have
not settled upon one single unit, the above table includes the five units most commonly employed incham- = -

ber practice.

Annex C Sample Ordinance Adopting NFPA 99
This annex is not a part of the requirements of this NFPA document
but is included for mformatzonal purposes only

C.1 The following sample . ordinance is provxded to. assist a
Junsdlctxon in the adoption of this code and is not part of this
code. . .

ORDINANCE NO.__ - ..

An ordinance of the [}unsdzctwn] adoptmg the [year] edi-
tion. of NFPA [document number], [complete document title], and
documents listed in Chapter 2 of that [code “standard]; pre-
scribing regulations governing conditions hazardous to life
and property from fire or explosion; prowdmg for the issu-
ance of permits and collection of fees; repealing Ordinance
No. of the [jurisdiction] and all other ordinances and
parts of ordinances in conflict therewith; providing a penalty;
providing a severability clause; and provxdmg for pubhcauon
and providing an effective date.

BEIT ORDAINED BY THE [goverriing body] OF THE [mns—
diction]:

SECTION. 1 That the [complete document tztk] ‘and docu-
ments adopted by Chapter2 three (3) copies of which are on
file and are open to.inspection by the publiciin the office of
the [furisdiction’s keeper of records] of the []umdwtwn], are
hereby adopted and incorporated into this ordinance as fully
as if set out at length herein, and from the date on which this
ordinance shall take effect, the provisions thereof shall be con-

trolling within the limits of the [jurisdiction]. The same are

hereby adopted as the [code, standard] of the [}unsdzctwn] for
the purpose of prescribing regulations governing conditions
hazardous to life and property from fire of explosion and pro-
viding for issuance of permits and collection of fees.

SECTION 2 Any person who shall violate any provision of
this, code or standard hereby adopted ‘or fail to comply there-
with; or who shall violate or fail to comply with any order made
thereunder; or who shall build in violation of any detailed
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statement of specifications or plans submitted and approved
thereunder; or fail to operate in accordance with any certifi-
cate or permit issued thereunder; and from which no appeal
has béen taken; or who shall fail to comply with such an order
as affirmed or modified by a court of competent jurisdiction,
within the time fixed herein, shall severally foreach and every
such violation and noncomphance, respectively, be guilty of 2
mlsdemeanor, pumshable by a fine of not less than' §

nor more'than $ or by imprisonment for not less than
days nor more than days or by both such fine
and imprisonment, The imposition of one penalty for any vio-
lation shall not excuse the violation or permit it to continue;
and all such persons shall be required to correct or remedy
such violations or defects within a reasonable time; and when
not otherwise specified. the application of the above penalty
shall not be held to prevent the enforced removal of prohxb—
ited conditions. Each day that prohibited conditions are main-
tained shall constitute a separate offense.

SECTION 3 Additions, insertions, and changes — that the
[year] edition of NFPA [document number], [complete document
title] is amended and changed in the following respects

List Amendments

SECTION 4 That ordinance No. of []unsdzctzon]
entitled [fill in the title of the ordinance.or ordinances in effect at the
present time] and all other ordinances or parts of ordinances in
conflict herewith are hereby repealed.

SECTION 5 That if any section, subsection, sentence,
clause, or phrase of this ordinance is, for any reason, held to
be invalid or unconstitutional, such decision shall not affect
the validity or constitutionality of the remaining portions of
this ordinance. The [governing body] hereby declares that it
would have passed this ordinance, and each section, subsec-
tion, clause, or phrase hereof, irrespective of the fact that any
one or more sections, subsections, sentences, clauses and
phrases be declared unconst[tutlonal
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