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GENERAL REQUIREMENTS 1-47

4.1.3.2 Safety During Building Use.

4.1.3.2.1* Safety-During-Building-Use Goal. The salcty-
during-building-use goal of this Code shall be to provide an
environment for the occupants of the building that is reason-
ably safe during the normal use of the building.

4.1.3.2.2 Safety-During-Building-Use Objectives.

4.1.3.2.2.1  Buildings shall be designed and constructed to
reduce the probability of death or injury of persons from fall-
ing during normal use of the building.

4.1.3.2.2.2  Buildings shall be designed and constructed to
provide for reasonably safe crowd movement during emer-
gency and nonemergency conditions,

4.1.3.2.2.3  Buildings shall be designed and constructed to
provide reasonable life safety for occupants and workers dur-
ing construction and demolition,

4.1.3.2.2.4  Buildings shall be designed and constructed to
provide reasonable noufication to occupants of fire and othe
eIMergency sinsuons,

4.1.3.2.2.5 Buildings shall be designed and constructed to
provide reasonable signage and lighting 1o identify hazards,
exits, means of egress, and other building safety features,

4.1.3.3 Safety rom Hazardous Materials.

4.1.3.3.1 Safery-from-Hazardous-Materials Goal. The salety-
from-hazardous-materials goal of this Code shall be 10 provide
an environment for the occupants in a building or facility and
to those adjacent to a building or facility thatis reasonably safe
from exposures to adverse affects from hazardous materials
present therein.

4.1.3.3.2 Safety-from-Hazardous-Materials Objectives.

4.1.3.3.2.1 The sworage, use, or handling of hazardous mate-
rials in a building or facility shall be accomplished in a manner
that provides a reasonable level of safety for occupants and for
those adjacent 1o a building or facility from heaith hazards,
illness, injury, or death during normal storage, use, or han-
dling operations and conditions.

4.1.3.3.2.2* The storage, use, or handling of hazardous mate-
rials in a building or facility shall be accomplished in a manner
that provides a reasonable level of safety for occupants and for
those adjacent 1o a building or facility from illness, injury, or
death dne to the following conditions:

(1) An unplanned release of the hazardous material

(2) A fire impinging upon the hazardous material or the in-
volvement of the material in a fire

(3) The application of an external force on the hazardous
material that is likelv to result in an unsafe condition

4.1.4 Property Protection.

4.1.4.1 Property Protection Goal. The property protection
goal of this Code shall be o limit damage created by a fire, explo-
sion, or event associated with hazardous materals o a reasonable
levelwo the building or Lacility and adjacent properny.

4.1.4.2 Property Protection Objectives.

4.1.4.2.1* Prevention of Ignition. The facility shall be de-
signed. constructed, and maintained, and operations associ-
ated with the faciliy shall be conducted, 1o prevent uninten-
tional explosions and fires that result in Tailure of or damage
to adjacent compartments, emergency life safewy systems, adja-

cent properties, adjacent ouside storage, and the Laohin's
structural elements.

4.1.4.2.2* Fire Spread and Explosions. In the event thata five
or explosion occurs, the building or facility shall be sited, de-
signed, constructed, or maintained. and operations associated
with the lacility shall be conducted and protected, to reason-
ably reduce the impact of unwanted fires and explosions on
the adjacent compartiients, emergency life safety svsteins, ad-
Jacent properties, adjacent outside storage, and the faciliny's
structural elements.

4.1.4.2.3 Structural Integrity. The facility shall be designed,
constructed, pr()tcclcd, and maintained, and operatons associ-
ated with the facility shall be conducted, to provide a reasonable
level of protection for the Iacility, its contents, and adjacent prop-
erties from building collapse die 1o i loss of strucunal integrity
resulting front a fire,

4.1.4.2.4 Hazardous Materials. The facility shall be designed,
constructed, and maintained, and operations associated with
the facility shall be conducted, to provide reasonable property
protection from damage resulting from fires, explosions, and
other unsafe conditions associated with the storage. use, and
handling ol hazardous materials therein.

4.1.5 Public Welfare.

4.1.5.1* Public Welfare Goal. The public wellare goal of this
Code shall be to maintain a high probability that buildings and
facilities that provide a public welfare role for a community
continue to perform the function for their intended purpose
following a live, explosion, or hazardous materials event,

4.1.5.2* Public Welfare Objective. Buildings and facilitics tha
provide a public wellare role for a community shall be de-
signed, constructed, maintained, and operated o provide rea-
sonable assurance of continued function following a fire, ex-
plosion, or hazardous materials event,

4.2 Assumptions.
4.2.1* Single Fire Source,

4.2.1.1 The fire protection methods of this Code shall assume
that muluple simultaneous fire incidents will not occur,

4.2.1.2 The single fire source assumption shall not preclude
the evaluation of muitiple design fire scenarios as required by
Section 5.4

4.2.2* Single Hazardous Material Release,

4.2.2.1 The protection methods of this Code shall assume tha
multiple simultaincous unauthorized releases of hazardous
materials from different locations will not ocenr.

4.2.2.2 The single hazardous material release assumption
shall not preclude the evaluation of multiple design scenarios
as required by Section 5.4.

4.2.3* Incidents Impinging on Hazardous Materials. The pro-
tection methods of this Code shall assime that a fire, explosion,
hazardous materials release, or external force that creates a dan-
gerous condition has the potential w impinge on hazardous ma-
terials being stored, handled, or used in the building or facility
under normal conditions. (See Section 3.4 for performancedused de
SINT SCPNAnos, )
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1-18 FIRE CODE

4.3 Compliance Options. Compliance with the goals and ob-
jectives of Section L1 shall be provided in accordance with
cither of the following:

(1) The prescriptive-based provisions per 4.3.1

(2) The performance-based provisions per 4.3.2

4.3.1 Prescriptive-Based Option.

4.3.1.1 A prescriptive-based option shall be in accordance
with Chapter | through Chapter 4 and Chapter 10 through
Chapuer 73 of this Code.

4.3.1.2 Where specific requirements contained in Chapter 20
oy occnpancies differ from general requirements contained
in Chapter 1 through Chapter 4 and Chapter 10 throngh
Chapter 73, the requirements of Chapter 20 shall govern.

4.3.2 Performance-Based Option.

4.3.2.1 A perlormuance-based opuon shall be in accordance
with Chaprer I throngly Chapuer 5 ol this Code.

4.3.2.2  Prescriptive requirements shall be perniuted to be
used as part ol the perdformance approach, il they, in conjunc-
ton with the perfornnance features, meet the overall goals and
objectives ol this Codr.

4.4 Fundamental Requirements.
4.4.1 Multiple Safeguards.

4.4.1.1 The design of every building or structure intended
for human occupancy shall be such that reliance for property
protection and safety to life does not depend solely on any
single safeguard.

4.4.1.2  Additional safeguard(s) shall be provided for prop-
erty protection and life safety in the event that any single safe-
guard s neflecuve due o inappropriate human actions,
building fatlure, or system failure.

4.4.2 Appropriateness of Safeguards. Every building or struc-
tre shall be provided with ineans of egress and other safe-
puards of the kinds, numbers, locations, and capacities appro-
priate to the individual building or structure, with due regard
to the [ollowing:

(1) Characteristics of the occupancy

(2) Gapabilities of the occupants

(3) Number of persons exposed

(1) Fire protecuon available

(5) Capabilities of response personnel

(B Heighuvand ype of consunction of the building or stucture

(7) Other lactors necessiny o provide occupants with a rea-
sonable degree of safewy

(81 Other lactors necessary to protect the building and con-
tents from damage

4.4.3 Means of Egress,
4.4.3.1 Unobstructed Egress.

4.4.3.1.1 In cverv occupied building or structure, means of
egress from all parts of the building shall be maintined free
and unobstructed,

4.4.3.1.2 No lock or fastening shall be permited that pre-
vents free escape from the inside of any building other than in
health care ocenpancies and detention and correctional occu-
pancies where staff are continually on duty and cffective pro-
visions are made o remove occupants in case of fire or other
clinergen V.
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4.4.3.1.3  Meuns ol egress shall be accessible o the extent
necessary o ensure reasonable salety for occupants having im-
paired mobilit.

4.4.3.2 Awareness of Egress System.

4.4.3.2.1 Every exit shall be clearly visible, or the route to
reach every exit shall be conspicuously indicated.,

4.4.3.2.2 Each means ol egress, in its entirety, shall be ar-
ranged or marked so that the way 10 a place of safety is indi-
cated in o clear manner,

4.4.3.2.3 Lighting. Hlumination of means of egress shall be
provided. [See 5.3.4(10).]

4.4.4* Occupant Notification. In every building or structure of
such size, mrrangement, or occupancy that a fire iself could
not provide adequate occupant warning, fire alm systemns
shall be provided where necessany 1o warn ocenpants ol the
existence of fire.

4.4.5 Vertical Openings. Every vertical opening between the

floors of a building shall be suitably enclosed or protected, as

necessary, to provide the following:

(1} Reasonable safety to occupants while using the means of
egress by preventing spread of fire, smoke, or fumes
through vertical openings from floor to floor to allow oc-
cupants to complete their use of the means of egress

(2) Limitation of damage to the buildings and its contents

4.4.6 System Design/Installation. Any fire protection system,
building scrvice equipment, leature of protection, or safe-
puard provided to achieve the goals of this Code shall be de-
signed, installed, and approved in accordance with applicable
codes and standards referenced in Chapter 2.

4.5 General Requirements.
4.5.1 Authority Having Jurisdiction (AH]).

4.5.1.1 The AH] shall determine whether the provisions of
this Code are met.

4.5.1.2 Where itis evident that a reasonable degree of safety
is provided, any requirement shall be permited to be modi-
fied itits application would be hazardous under normal occu-
pancy conditions in the judgment of the AHJ.

4.5.2 Historic Structures and Cultural Resource Buildings.
The provisions of this Code shall be permitted to be modified
by the AH] for buildings or structures identified and classified
as historic structures in accordance with Section 20.17.

4.5.3 Provisions in Excess of Code Requirements, Nothing in
this Code shall be construed to prohibit a better type of
I)uilding construction, an additional means of Cgress, or an
otherwise safer condition than that specified by the mini-
mum requirements of this Code,

4.5.4 Conditions for Occupancy. No new construction or ex-
isting building shall be occupied in whole or in part in vio-
lation of the provisions ol this Code unless the following
conditions exist:

(1Y A plan of correction has been approved.

(2) The occupancy classification remains the same.

(3) No serious life safety hazard exists as judged by the AH]J.
4.5.5 Warrant of Fitness.

4.5.5.1 Where compliance with this Codeis ellected by means
of a performance-based design, the owner shall annually cer-
ity compliance with the conditions and limitatons of the de-
sigrn by submiting a warrant of fitness acceptable o the AHJ.
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recorded. Changes from acceptance test shall be investi-
died. [72: Table 10.4.2.2, 14(d)2]

'7.4.5.3 Nonrestorable (General). Heat tests shall not be
rformed. Functionality shall be tested mechanically and
trically. [72: Table 10.4.2.2, 14(d)4]

7454 Restorable Line Type, Pneumatic Tube Only. Heat
ts shall be performed (where test chambers are in cilcnil).
test with pressure pump shall be conducted. [72: Table
14.2.2, 14(d)5]

- .7.4.6 Smoke Detectors.

£ 3? 4.6.1 In Other than One- and Two-Family Dwellings, Sys-
A Detectors and Smg!e-S:atmn Smoke Alarms. The detec-
giors shall be tested in place to ensure smoke entry into the
'smg chamber and an alarm response. Testing with smoke
‘listed aerosol approved by the manufacturer shall be per-
tted as acceptable test methods. Other methods listed in the
: ufacturer’s published instructions that ensure smoke en-
1Ty into the sensing chamber shall be permitted. Any of the
_qllowing tests shall be performed to ensure that each smoke
clec:or is within its listed and marked sensitivity range:

l] Calibrated test method

-'-; 2) Manufacturer’s calibrated sensitivity test instrument

#(3) Listed control equipment arranged for the purpose

(4) Smoke detector/control unit arrangement whereby the
;= detector causes a signal at the control unit when its sensi-
tivity is outside its listed sensitivity range

(5) Other calibrated sensitivity test method approved by the
g AH] [72: Table 10.4.2.2, 14(g) 1]

}5.7.4.5.2 Projected Beam Type. The detector shall be tested
#by introducing simoke, other acrosol, or an optical filter into
ithe beam path. [72: Table 10.4.2.2, 14(g)5]

13 74.6.3 A functional test shall be performed on all smoke
dctcclurs upon initial installation and at least annually as re-
fquired by Table 13.7.3.2.4. [72: Table 10.4.4, 15(h)]

£13.7.4.7* In other than one-and two-family dwellings, sensitiv-
ity of smoke detectors and single- and multiple-station smoke
ralarms shall be tested in accordance with 13.7.4.7.1 through
713.7.4.7.6. [72:10.4.4.2)

4137 4.7.1 Sensitivity shall be checked within 1 year after in-
Cstallation. [72:10.4.4. 9, 1]

-_13.7.4.7.2 Sensitivity shall be checked every alternate vear
Fthereafter unless othenwise permitted by compliance with
13.7.4.7.3. [72:10.4.4.2.2]

L
F 13.74.7.3 After the second required calibration test, if sensi-
7 tivity tests indicate that the device has remained within its
 listed and marked sensitivity range (or 4 percent obscuration
light gray smoke, if not marked), the length of time between
 calibration tests shall be permitted o be extended to a maxi-
mum of 5 vears. [72:10.4.4.2.3]

¢ 13.7.4.7.3.1 Il the frequency is extended, records of nuisance
“ alarms and subsequent trends of these alarms shall be main-
*tained. [72:10.4.4.2.3.1]

13.7.4.7.3.2 In zones or in areas where nuisance alarms show
any increase over the previous year, calibration tests shall be
- performed. [72:10.4.4.2.3.2]

" 13.7.4.74  To ensure that each smoke detector or smoke
alarm is within its listed and marked sensiuvity range, it shall
- be tested using anv of the following methods:

i

v Y

(1) Calibrated test method

(2) Manufacturer’s calibrated sensitivity test instrument

(3) Listed control equipment arranged lor the purpose

(4) Smoke detector/fire alarm control unit arrangement
whereby the detector canses a signal at the fire alarm control
unit where its sensitivity is outside its listed sensitivity range
Other calibrated sensitivity test methods approved by the
AHJ [72:10.4.4.2.4)

13.7.4.7.5 Detectors or smoke alarms found to have a sensi-
tivity outside the listed and marked sensitivity range shall be
cleaned and recalibrated or be replaced.

Exeeption:  Devices listed as field adjustable shall be permitted to be
either adjusted within the listed and marked sensitivity range and
cleaned and recalibrated, or they shall be replaced. [72:10.4.4.2.5]

13.7.4,7.6 The detector or smoke alarm sensitivity shall not
be tested or measured using anv device that administers an
unmeasured concentration of simoke or other acrosol into the
detector or smoke alarm. [72:10.4.4.2.6]

13.8 Other Fire Protection Systems, Where other lire protec-
tion systems are required o be installed by the provisions of
this Code, or are installed with the approval ol the AHJ as an
alternative or cqm\r alency, the design and installation of the
svstem shall comply with the appropriate standards listed in
Table 13.8. The system shall be tested and maintined in ac-
cordance with Scction 10.4.

(5

Chapter 14' Means of Egress

14,1, Ap (:I.tlﬁﬁ' Means of egress in new and existing build-
ings shall compT) with this Codeand NFPA 101, Life Safety Code.

14.2 ExitAccesy’ Comdapd‘ Corridors used as exit access and
serving an area hmng‘ﬁn' occupant load exceeding 30 shall be
separated from other parts of the building by walls having not
less than a l-hour fire resistance rating in accordance with
Section 12,7, unless otherwise permitted by the following:

(1) This requirement shall not apply o existing buildings, pro-
vided that the occupancy classification does not change.

(2) This requirement shall not apply where otherwise provided
in Chapters 11 through 43 of NFPA 101, [105:7.1.3.1]

14.3 Exits.

14.3.1 Where this Codr requires an exit to he separated from
other parts of the building, the separating construction shall
meet the requirements ol Section 8.2 of NFPA 10/ and the
following:
(1)*The separadon shall have a minimum l-hour fire resis
tance rating where the exit connects three or lewer stories
(2)*The separation shall have a minimum 2-hour lire resis-
tance rating where the exit connects four or more sto-
ries, unless one of the following conditions exists:

(a) In existing lmn-high-risc buildings, existing exit
stair enclosures shall have a minimum hour e
resistance raung.

(b) In existing buildings protected throughout by an
approved, supervised automatic sprinkler svstem
in accordance with Section 18.3, existing exit stan
enclosures shall have a minimum l-hour fire resis-
tance rating.

(c) The minimum l-hour enclosures in accordance wath
28.2.2,1.2, 29.2.2.1.2, 302212 and 312212 of
NFPA 101 shall be permited as an altemauve o the
requirement of 14.3.1(2),
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FIRE DEPARTMENT ACCESS AND WATER SUPPLY 1-145

fjacent to such bhuildings or suuctures, shall maintain an
¢ defensible space in accordance with NFPA 1144,

.22 Where required by the AH| because of exua haz-
condlm)nm .uhhl:nn.ll Areas simll be |:l.l||11.||||ct| 1o in-

ens of‘uus shrubberv, or cultivine d ;,muncl cover suc h
engm.ss ivy, succulents, or similar plants used as ground
shall be perlmllc(l 10 be exempt provided that they do

.6-Unusual Circumstances. The AH| shall determine that
cult terrain, danger of erosion, or other unusual circum-
i Ces cmlld require additional safeguards.

o prrien

;'f " The provisions of 17.3.7 and NFPA 1141, Standard for
1 P}wﬂtmr ."nfnnrmr.rmr Jor 1. mm‘ Umr.’npnu‘m in ?r:bmhmz a m!

4 7.2 Unauthorized vehicles shall not be driven upon fire
or firehreaks. Vehicles shall not be parked in a manner
o s abau'ucts the entrance to a fire road or firebreak.

5713 73 Radio and television aerials, guy wires, and other
trutnom shall not be installed or maintained on fire roads
Fhirebreaks unless the vertical clearance is sufficient to allow
movement of fire and emergency apparatus,

473.74 Motorcyeles, motor scooters, and motor vehicles
4l not be operated within hazardous fire areas, except upon
established public or private roads.

_.BlTunpering with Fire Safety Equipment. Sce Section
0.8 for requirements on tampering with fire safety equip-

1

Chapter 18 Fire Department Access
and Water Supply

1" General. Fire department access and water supplies shall
ply with this chapter.

8.1.1.1 Fire Apparatus Access. Plans for fire apparatus access
kroads shall be submitted o the fire deparunent for review and
gipproval prior Lo construction.

8.1.1.2 Fire Hydrant Systems. Plans and specifications for
hydrant systems shall be submitted 1o the fire department
T review and approval prior to construction.

.2 Fire Department Access.

2.1 Fire department access and fire department access
ads shall be provided and maintined in accordance with
tion 18.2.

18.2.2* Access to Structures or Areas.

18.2.2,1 Access Box{es). The AH[ shall have the authorin 1o
require anaceess box(es) o be installed in an accessible loca-
ton where access to or within a structure or area s diflicalt
because of security.

18.2.2.2 Access to Gated Subdivisions or Developments. The
AHJ shall have the authority to require fire departnent access
be provided 1o gated subdivisions or developments through
the use of an approved device or system.

18.2.2.3 Access Maintenance. The owner or occupant of
structure or area, with required fire department access as
specified in 18.2.2.1 or 18.2.2.2, shall notify the AH] when the
access is modified in a manner that could prevent fire depart-
ment access.

18.2.3 Fire Department Access Roads.
18.2.3.1 Required Access.

18.2.3.1.1 Approved fire departiment access roads shall e
provided for every [acility, building, or portion of & bl
hereaflter constructed or relociued.

18.2.3.1.2 Firc department access roads shall consist of road-
ways, fire lanes, parking lot lanes, or a combination thereof.

18.2.3.1.3* When not more than wwo one- and two-family
dwellings or private garages, carports, sheds, agricultural
buildings, and detached buildings or structures 400 ft*
(37 m*) or less are present, the requirements of 18.2.3.1
through 18.2.3.2.1 shall be permiued 10 be modified by the
AH]J.

18.2.3.1.4 When fire department access roads cannot he i
stalled due 1o location on property, lnpup;raphy, Wil Wi,
nonnegotiable grades, or other similar conditions, the Al
shall be authorized 1o require additional fire protecuon fea-
tres.

18.2.3.2 Access to Building.

18.2.3.2.1 A fire department access road shall exiend o
within 50 ft (15 m) of at least one exterior door that can be
opened [rom the vutside and that provides access 1o the inte-
ror of the building.

18.2.3.2.1.1 Where a one- or two-family dwelling is protected
with an approved automatic sprinkler system that is installed
inaccordance with NFPA 13D, the distance in 18.2.3.2.] shall
be permitted o be inereased to 150 fi (46 m).

18.2.3.2.2 Fire department access roads shall he provided
such thatany portion of the facility or any portion of an exte-
rior witll of the first story of the building is located not more
than 150 ft (46 m) from fire department access roads as mea-
sured by an approved route aronnd the exterior of the build-
g or facility.

18.2.3.2.2.1 When buildings are protected throughout with an
approved automatic sprinkler system that is installed i accor
dance with NFPA 13, NFPA 13D, or NFPA 13R, the distince in
18.2.3.2.2 shall be pennitted to be increased 1o 450 fr (137 m)

18.2.3.3 Multiple Access Roads. More than one fire depant-
ment access road shall be provided when icis determined by
the AHJ that access by a single road could be impaired by
vehicle congestion, condition of terrain, cliniatic conditions,
or other factors that conld limit access,
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IHEN TFICATION AND PROTECTION OF HAZARDS FOR WIND TURBINE GENERAVING FAUILINTES

accessory gearboxes or actuaus mounted directly in the
mcelle, Praperly designed metallic hose is an altermative
for Inedisndic aned lube il lines in high vibration arcas to
wllow rebative shotion hetween rigid pipe supply fines and
mnsiluleds, and at the poinis of enty at the gearhox aud
generor interfaces,

Rigict piping connected divectly to the gearbox shoutd be

supporied such tha failares will not occur due 1o the

el frequency of the piping coinciding with the vota-

ol speed of the gearbox, drive shaftand hub. ind gen-

crmor. Care shoukld be wken in the design of pipe sup-

pors o avaid vibruions induced by imher equipment that

v excite is mateal frequency.

(3) Welded pipe joints are preferred. Threaded couplings
el Mangge botts in oil piping shonld be assembled nsing a
ospue wrench and orqued to the namulacturer’s re-
quiremems. Threaded tittings should have a positive fock-
i devicr 1o prevent niscrewing,

) dnsteomenition tshing, piping. and gauges shoukd be
protecied rom accidentd mechanical damage, Sigla
glinses should be listed.

{9 Lubwicating oil Jines shonkd use “guarded™ pipe con-
struction with the pressave feed line located inside the
veurn line, Where gunrded pipe construction is not
used, piping steeves should be used w reduce the pos
sihiliy of oil atwmization. All mechanical connections
should e guarded.

thr Comainment and disinage should be provided so as 1o

minimize the spread of oil within the nacelle or exter-

nithhy, which poses i risk o equipment or peronnel below.

Fluiel piping should be noed below all electrical equip-

ment to preclude leaked Maid deipping on the equipment.

(L

po=

(s

-

10.5.2.2 For wind wirbine generators, the following monitors
anl or trip fnctions should be provided w safely monitor
the operation of wind nubine generators and initiate a safe
shanchown of abmasnial opersting conditions or pasimeters:

() Grid disawbance
0223 Yaw ervors or imits
€ Braking issues
1) Abaornal vileation
(5 Overspeed (inchudingg wined condigions)
6y Temperature Links
(1 O eomdition (eearboxTubrication and hvdmulic)
(8) Motewr proeciion
UM Lens ol commumiction hetween modules or with con-
ol conter
CHN Bhrde amgbes aned banteny status

10.5.2.8  For gearbox lubrication, it listed tive-resisunt Quid
should be eonsideved. System designs should vetleet a design
ohjective 10 minimize the amount of oil needed and the
asmionnt ol pipiigg and associated components omside of the
e bos,

10.5.24  Hydraulic conrol ssstems should wse 3 listed fire-
resistive: Tvdimlic faic. Svsiem designs shonldd velleet  desigm
objective to minintize e wumonnt of hvdilic id neded and
the ot of piping and ixsociated components requirecd.

10.5.2.5 Flecwical pinver detivery and control systems as well
as commupications swtems, including cabling. wiring, insuka-
tion, Lins2maoron, and cahineny. should meet the applicable
indhisoy design standards for 1the wse intended and duy eyele

sprecilicd. Sich sandards shonkd be applicd w ssxtems within
the macelle and tower as well as those associted with soving
power from the wind wirhine units o the grid. As such, this
imctudes power cables and lines, wansformess, and power con.
ditioning ssstems and/ov components, Electrical equipmem
faults ave the most tikely sonrce of igmition for conbeusiible
materials, Electrical cguipment shondd consist of liswed soe see
sistnt switchggear.,

10.5.2.6 Transformers are uwsed o step-up the cleciical
power genersied by ihe genevor in the nacelle, These tanse
formees can be located in the macelle, in the 1ower, or on pads
near the base of the tower. The plant design should iachacle
features tha address the exposures posed by such trimstorm.
ers and, i the wanstornmers are not dev wvpe or filled with
tisted less-anumable Nuid insulating oil. should ke imo ac-
count trnsfornter location. contiinment of oil, spacing from
uther abjects, inchding the wower, anel the wse of barriers d
fixed prosection. The same principles shoukd beapplicd to the
stepeup tnsformers ased t conneet wwind o o e gerid.
The step-up trmsformer installations should reflect o propes
evahmtion ol the exposure created with respect o olhies trans
formers as well as wind Grm support strnciares. Appropriue
physical sepanation should be observed, o barrier walls
should be erected, where necessany 1o control sueh exposures,

10.5.2.7  Baueries ave frequemity enploved 1o peovicde
back-up power in the nicelle and hub of a wind uirhine
proper, wnd other support simctures {ege, control rooms),
Bateries should be provided adequate vensilation snd shonkd
be kept clean.

10.5.2.8 Specid-purpose clectricl heaters i be used in
wind wirbine nacelles o provide for oil samp and space heat
ing. These heaers shonld be lisced for the wpe of use in which
they are emploved,

10.5.2.9 Lightning protection lor blades, macelles, towers,
power lines, trnsformers, and support structures shoubd be
provided in accordance with Intermational Eleetrotechnical
Commission (IEC) TR 6140024, Wind Turbine Cenervateor
Systems—DPart M. Lighming Prowection.

10.5.2.10 Muerials of constrwetion shonld he noncombus.
tible or tess-Namnable neneriads whenever possible. Such
principles should he applicd 10 nacelles, owers, OXN/
contvol huildings, and other suppor steuctres such as selay
huoases, switchyard control buildings, and power condisioning
buildings.

10.5.2.11  High speed brakes (if used) cam ercate o e
quantity of sparks. The use of shield(s) should be consilered
0 isolite these spiarks from combusiible equipment compi-
nets ind locations where leaked combustible Ruicds o aceu-
muke,

10.5.3 Fire Protection for Wind Generating Facilities.
10.5.3.1 General.

10.5.3.1.1 Determinion of the need for tive detection/
suppression and associted wind warbine xafe shutdown se.
quence for wind generating Gacilities should be bised on the
facility desion and Lawvout, inchiding specitic eguipment and
componems used in producing power within the Lacilite This
should be addressed in the Fire Protection Design Basis with
veggard (o the wind uabine and wwer as well as power delivesy
wnd control civcuis, In addition, considertion should be
given to the consequences of loss of o wind nahine univ ov
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multiple units as well as the vielnerability ol adjscent stractires
and equipment to damage.

10.5.3.1.2 Shuuld the fire protection design basis indicated
in 10.5.3.1. 1 detevmine o need for fire detection sysiem(s), the
synein{s) should he armnged so activine akwms n a consiantly
attended Jocation or vis the provision of semote opesator cir
cutits. This applivs 1o macelles, 1owers, cleewicad equipmient ei-
closures, and bhuildings.

10.5.3.1.3 Due o the remote tociation of the majority of on-
shore wind genevating facilities and the kick of abundang waner
supplies, che use ol water-bised lire protection systenss is uulikely,
For ofFshore Facilities, the same is e because the construetion
of pumiping and fire winer distribution systems would be cost
prohibitive. If the design of o particaitlar facilite does, however,
permit the use of witer suppression systems, these ssstems should
toltow the generad recommendinions in Chaprer 7,

10.5.3.2 Total Flooding Gaseous Systems.

10.5.3.2.1 Where il flomding jmscons systems are used,
clectrical enclosures, cabinets, or buildings should bhe ar-
ranged for minkmum leakage by muonenic clusing of ventila-
tdon dampens and doors, as applicable, and anmomatie shut-
dlawn of fans.

10.5.3.2.2* Maintenince and inspection ol wtal Noading gas-
cous agent ssiems and interlocked equipment are eritical.

10.5.3.2.3 For elecirical enclosures or cahinety tocated in
buildings ov other such strnctures, provisions should be -
dressed for safely remaving 1he gas and potential 10xic com-
bustion by-products from these siructures fllowing system ace-
nion,

10.5.3.3 Total Flooding Water Mist Systems.

10.5.3.3.1 Wheve total flooding winer mist systems are wsed,
the ssstem should be installed in accordimce with NFPA 750,
Standard on Water Mist Fire Protection: Systems, and should be
listed for the application. The system should be instdled in
accorchmee with the namutactre s insallation procedires,

10.5.3.3.2 Elecuical enclosures, cabinets, snd buildings shoulkd
be armanged for reduced leakage by amomatic closing ol duors,
ventiliuion dampers, and antomatic shutdown ol fans.

10.5.3.3.3 The witer Gand agent) supply showdd be sized 1o he
capable of providing protection for s long as the fazeds
above the amoignition 1emperuture exist, The system shonld
be lisied and sized Jor the application.

10.5.3.4 Cowmpressed Air Foam Systems.

10.5.3.4.1 Where compressed air foam systems are used, the
swtem should be insvabled in accovdance witle NFPA 1, Steen-
davd for Lano-, Medivan-, and High-FExpaasion Feam, and should e
listeed for the applicition. The ssstem shonkd be installed in
accordance with the numutacirer’s installation procedures.

10.5.3.4.2 The winter (and agent) supply sliouled be sized 1o be
capable of providing prowection for as Tong as the hazds
above the smoignition wmperature exist, The svstem shouald
be listed and sized for the application,

10.5.3.5 Nacelle Fire Protection.

10.5.3.5.1 The nevd tor saomanic fixed live protection
within the nacetle of s wind lirbine generisor should be baseil
on the Fire Pratection Design Basis and associated Fire Risk
Evalimtion. Fire suppression within sealed elecwdical cuclo-
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sures andd cabinets is discussed in 10.5.3.2and 10583, Alocai
application systen is more appropriane Jor unsealed clecienl
enclosures and cabinets within the nacelle wnd tower, Like-
wise, a0 local application exiguishing svsien migh be appro-
priate for the gearbox mbrication sestem or hvdsndic comgol
swstent, I used, e suppression cgpabiliey should e provieded
tor oil piping or any areit where oil e Dow. accimtibate, o
spray. Fire extingnishing svstems, where provided tor hvdvan-
lic control equipnnent, should inclide procction of reser-
voirs, pamps, accumubinon, piping, and cnating ssaicms,
Listesel systems shoule! be ase,

10.5.3.5.2* Disclarge rates ined duration shouald be such din
conling and shuwdown aceur o prevent ve-igaition of te five,
Sytem aperation should be arvanged 10 coincide with anne
nkitie shudown of the wind uwbine,

10.5.3.5.3 The positioning of local application nozees
shouldd be such thar maintenanee aceess 10 the winid wrbine
components within the nacelle is maintasined.

10.6 Electrical Equipment Enclosures and Buildings.

10.6.1 The size and complexity of the wind generating Gailin
site will determine whin, il any, contral enclosures are provided,
Control enclosuresare typicadly nsed for poswer comlitioning wod
griel stability cquipmentand stre designed 10 be unatiended. This
wpe of enclosure contains control paneds, swichyeis, atteries,
rebays, rectifices, and elecaronic switching circmis,

10.6.2% Anxitiany clecrrical cquipment enelosures, where pro.
vided, miglt contiin excitnion equipment, switchgear, e
rent vanstormers, potential transformers, grounding 1ans
foress, and other clectrical equipiment,

10.6.3 A smoke detection systent shonld De installed o pro-
vide carly warning and alxrm fusctions in e event ol elec-
wical tive within the enclosuare,

10.6.4  An anmonaic suppression system shoubd fie consid-
ered Tor the enclosures,

Chapter 11 Solar Thermal Power Genceration

11.1* General, Cliapier Hl covers lire hazards issacined with
sokur thermal generating stations, The process nsed i cinrens
commercinl applicaions wpically involves heating bea tmin.
fer Muid (FITF) in solar Gebds and using this Quid 10 genenie
stenn to drive o sieam wshine generstor.

11.2 Application of Chapiers 4 through 7. 15, aud 16.

1IL2Z1 The recommencitions contained in Chaprers
through 7, 15, and 16 apply. The Five Protectiion Design Basis
shault determine which recomimendintions apply 1o any sy
cilic facility, This determination is done s evalwaing the spe.
cilie bavzards that existin e facitiey and evaluating the level of
acceptable risk for the cility, The rensaining pasigraphs in
this chapter provide recommendiations stian e bevond (e
seope ol ather chapters in this recommencled praciice.

11.3* Risk Considerations.

1L3.1 The major bazds associned with sokw generaing

plants are as [olows:

(1 Release of Tvge quumtities ot combustible 11TF

12y Shiclded fires involving Bage gqeaantities of FIEEF in she
bemer





