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OTHER AUXILIARY SYSTEMS

area. Outdoor lighting complies with the security
PLOV. .ons of ANSI N16.17-1973.

B. Power Generation Desinn Basis Two

Mercury-vapor fixtures and mercury switches are not
used inside the containrent building and fuel building.

G Power Generation Design Basis .aree

Lighting fixrtires containing aluminum or aluminum
alloys are not used inside the containment building.

2:8:3:12.3 Codes and Standards

Design and installation of the plant lighting systems use the
guidance provided by the National Electrical Code (NFPA

No. 70-1975/ANS1 Cl-75) and the Handbook of the Illuminatinq
Engineering Society.

9.8.3.? System Description

9.5.3.2.1 General Description

Unit lighting is divided into three subsystems: ncrmal,
essential, and emergency. The normal system is suppl!ied fron
non-Class 1E ac buses. The essential system isg connected to
Class 1E ac buses. The emergency lighting syatem.'consittinq of
batteries, battery chargers, and lamps, i§ fed from the same
supply as the essential lighting and functior upon loss of

ac power. Refer to table 9.5-5 for a list of areas, requiring
operator access to achieve safe shutdown in the event of fire,
served by both the essential and eémergency lighting systems.

9.5.3.2.2 Component Description

The three lighting categories are described briefly in the
following paragraphs.

9 -5%
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OTHER AUXILIARY SYSTEMS

The emergency lighting system is described in subsec-
tion 9.5.3.

Applicable codes and requlations of the State of

Protection Association (NFPA), and applicable sections
of Title 29, Chapter XVII, Part 1910, Occupational
Safety and Health Standards of the Code of Federal
Regulations, as set forth in the Federal Register,
Volume 37, Number 202, dated October 18, 1972, have
been used as guidance in developing the plant fire
protection system design.

Arizona, the National Fire Codes of the National Fire
>'\

2.9:1.32 = s tion

The water and gaseous portions of the fire protection systems
are shown schematically in figure 9.5-1,

Table 9.5-1 provides a tabulation of the types of fire protec-
tion and fire detection and actuating devices provided for
each specific area in the plant.

Each unit's fire protection system is comprised of diversitied
monitoring, detection, alarm, suppression, and extinguishment
facilities particularly selected to protect the area or equip-

ment from damage by fire. The system includes the following
ma jor features:

e Fire protection water supplies, yard mains, and
h_drants

- Wet pipe sprinkler systems (hydraulically designed)

+ Deluge water spray systems (hydraulically designed)

. Automatic preaction systems (hydraulically designed)

. Low-pressure carbon dioxide systems

+ Halon 1301 systems

. Standpipes und tire hose stations
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NATIONAL ELECTRIC 4\ o0 ARTICLE 4)10=LIGHTING rlxilults. ETC 70‘_?47

Conductors in Conduit.  The number of fixture wires
e conduit shall be as given in Tabie 2 of Chapter 9.

“onductor Identification. (e conductor of fixture
ended 10 be used as 4 grounded conductor shall he

\l(ol stripes or by the means described in Sections
1(e).

‘ormetion. Al fixture wires shall be marked to in-
‘don required in Section 310-11(a).

Thermoplastic-insulated fixture wire shall
irface at inteivals not exceeding 24 inches.

be marked by means of 4 printed tag at.
carton.

ed. Fixture wires shall be permitted: (1) for in-
8 fixtures and in similar equipment where enclosed
Ot subject to bending or twisting in use; or (2) for
- fixtures 10 the branch-circun conductors supplying

ermitted.  Fixture wires shall not be used as branch-

‘wmirted by Section 72516 for Class 1 circuits.
it Protection,
‘ection for fixture wires shall be as specified in Sec-

= LIGHTING FIXTURIES, LAMPHOLDERS,
RECEPTACLES, AND ROSETTES

A. General

» Article covers lighting fixiures. lampholders, pend-
d rosettes, incandescent filament lamps, arc lamps,
nps. the wiring und equipment torming part of such
hghting installations which shall conform (o the

ucle.

erwise provided in this Code

° ricles. Equipment for us in huzardous
rm cles SO0 through 51 7.

Fixtires, lumpholders, tamps, rosettes, and recepia-
e parts normally exposed to contact, Exposed ac
iumpholders, receptacies, and switches shall not be
sture canopies or in open bases of portable table

Exception: Cleat-type lampholders, receptacles, and rosettes located
at least 8 feet above the floor shall be permitted to have exposed con.
tacs.

B. Fixture Locations
410-4. Fixtures in Specific Locations

(a) Wet and Damp Lecations.  Fixtures installed in wet or damp lo-
cations shall be approved for the purpose and shall be so constructed
or installed that water cannot enter or accumulate In wireways, lamp-
holders, or other electrical parts. All fixtures installed in wet locations
shall be marked, “Suitable fc- Wet Locations.” All fixtures mslalle_'d in
damp locations shall be marked, “Suitable for Wet Locations” or
“Suitable for Damp Locations,”

Installations underground or in concrete slabs or musonry in direct
contact with the earth, and locations subject (¢ saturation with water or
other liquids, such as locations exposed to weather and unprotected,
vehicle washing areas, and like locations, shali be considered to be wet
locations with respect to the above requirement,

interior locations protected from weather but subject to moderate
degrees of moisture, such as some basements, some barns, some cold
slorage warchouses and the like, the partially protected locations under
tanopies, marquees, roofed open porches, and the like, shall be con-
sidered to be damp locations with respect to the above requirement.

Sec Article 680 for lighting fixtures in swimming pools, fountains, and similar in-
stallations.

(b) Corrosive Locations. Fixtures installed in corrosive locations
shall be of a type approved for such locations.

See Section 210-7 for receplacies in fixtures

(€} In Ducts or Hoods. Fixtures in nonresidential oceupancies shall
not be installed in ducts or hoods used for removal of cooking smoke
Or grease-laden vapors or located in the path of travel of such exhausr
products unless approved for the purpose.

Fixtures in nonresidential occupancies having approved metal en-

closures mounted on the outer surtace of the hood and separated from
exhaust products by tight fitting glass shall be permitted. Fixtures on
hoods in nonresidential occupancies shall not be located in concealed
‘paces unless part of an approved grease extractor
410.5. Fixtures Near Combustible Material.  Fixtures shall be 50 con-
structed, or installed, or equipped with shades or guards that combusti-
ble material will not be subjected to temperatures in excess of 90°C
(194°F).
4106. Fixtures Over Combustible Material.  Lampholders installed over
highly combustible material shall be of the unswitched type. Unless an
individual switch is provided for each fixture, lampholders shall be lo-
cated at least 8 feet above the floor, or shall be so located or guarded
that the lamps cannot be readily removed or damaged
410.7. Fixtures in Show Windows
be used in a show window

Externally wired fixtures shall not

Exception: Fixtures of the chain-supported type may be externally
wired,
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Revision of Section 9.5.1

STANDARD REVIEW PLAN FOR THE
REVIEW OF SAFETY ANALYSIS REPORTS
FOR NUCLEAR POWER PLANTS

LWR EDITION

OFF!CE OF NUCLEAR REACTOR REGULATION
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t* of (the terms "ﬂ

For the user's conyehience, sof ated to fiQ’ 1on are presented
below with their gefinitdons as used 11},%!; BTP. R
K ’ ¥ * ¥

Rev .

. 1 _'! L 5 F. 4

Approved - tested accepted for a specific purpose or oppl‘uum by a nationally
recognized testing laboratory,

Automatic - self-acting, operating by its own mechanism when ﬂctuatoﬂ by some imper=-
sonal influence such as a change in current, pressure, tempergture or mechanica)l
configuration.

Combustible Material - material that does not meet the definition of noncombustible.

1

Contro) Room CQgg\gx = the zone served by the control room emergency ventilation
system (see SRP Section 6.4, "Habitability Systems").

Fire Area - that pertion of a building or plant that is separated from other areat by
boundary fire barriers.

Fire Barrier -~ those components of construction {walls, floors ana their supports),
including beams, joists, columns, penetration seals or closures, fire doors and fire
dampers that are rated by approving laboratories in hours of resistance to fire ang
are used to prevent the spread of fire. e i
Fire Stop - a feature of construction that prevents fire propcoc&inn along the length
of cables or prevents spreading of fire to nearby combustibles within a given fire
area or fire 20ne..

Fire Brigade - the team of plant personnel assigned to firefighting and who are equipped
for and trained in the fighting of fires.

Fire Detectors - a device designed to cutoaatical}y detect the presence of fire ang
initiate an alarm system and other apprapriate action (see NFPA 728, "Automatic Fire
Detectors"). Some typical fire detectors are classified as follows:

Heat Detector - a device that detects a predetermined (fixed) temperature or rate
of tenperature rise.

Smoke Detcctd[.- a device that detects the visible or invisible products of
combustion.
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AR sy LS welUINTS, 88 10 contalnmeqt and the
room, 1t i1s necessary to employ other measures to prevent a fire from caus
Lhe loss of function of safety-related systems,

Within fire areas containing components of a safety-related system, special

attention should be given to detecting and Suppressing fires that may adversely
affect the system. Measures that may be taken to reduce the effects of
lated fire in a ?fven fire area inc)ude limiting the amount of combustiple
materials, insta ling fire-resistant constructinng

for cable trays, insta)ling fire detection Systems and fixeq fire suppression
systems, or Providing other protection suitable to the “istallation. The fire
hazard analysis will pe the mechanism to determine that fire areas have heen

Suitable design of the ventilation Systems can limit the cons
by preventing the spread of the procucts of combustion to other fire areas

t is important that means pe providad to ventilite, exhaust, or isolate the
fire area as required and that consideration pe given to the consequences of
failure of ventilation systems Cue to fire causing loss of con
ing, éxhausting, or isolating a given fire area. The Capability to ventilate,
exhaust, or isolate ig Particularly important to ensure the habitability of

routes from each fire area.
4. Definitions
——ON§

For the user's Convenience, some of the terms related to fire
Presented below with their definitions as used in this BTP.

Approved - tested and accepted for 3 specific purpose or application by a
naEwonalIy recognized testing Taboratory.

protection are

&4 - - 1 : 4 . . -
( Automatic self-acting, operating by its own mechanism when actuated by some

mPersonal inflyence Such as a change in current pressure, temperature, or
mechanica! configuration.

Combustible Mater[gl * material that does not meet the definition of
honcombustible.

Control Room Complex - the z0ne sérved by the control room emergency ventilation
sy.tem (see S ection €.4, “Habitability Systems").

Exposure Fire - An exposure fire is a fire in a given area that involves either
11 situ or transient combustibles ang is external to any structures, Systems,

or components located in or adjacent to that same area. The effects of such
fire (e.g., Smoke, heat, or ignition) can adversely affect those structures,

' safety. Thus, a fire involving one train
of safe shutdown equipment may constitute an éxposure fire for the redundant
train located in the same area, and a fire involving comoustibles other than
either redundant train may constitute an exposure fire to both redundant trains

Fire Area - that portion of a building or

plant that f{s seéparated from other
areas by boundary fire barriers,

&\\ 9.5.1-12 Rev. 2 - July 1981

a4 posty-

v Providing fipre rated barriers

trol for ventilat-

In the design, provision
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ENGINEERING EVALUATION

SUBJECT: Alternatives to emergency lighting units located in the Turbine Breezeway,
stairs K, and in the MSSS building at elevation 140",

PROBLEM: The existing installed Emergi-Lite units have questionable workmanship. 1 his

led to concerns about the lifespan of the unit in the PVNGS high ambient temperature
envuonment,

SOLUTION I: Replace the existing emergency lighting units with new units that can with-
stand the jobsite environment for the specified time.

EVALUATION OF SOLUTION [ This solution is based on the specification that the emer-
gency lighting unit can operate {or eight hours at one hundred twenty degrees Farenhet.
Forty-seven companies were considered of which thinteen produced simular proaucts or
were interested in looking into producing such a product.  Of these thirteen, only two
were willing to back their product with letters of certification.  Unfortunately, these let-
ters were not backed by suffient test data. Several of the larger  manufacturers have in-
dicated that to their knowledge, no one in the emergency lighting  industry is producing
a product that can withstand one hundred twenty degrees Farenheit. This is because
the industry uses the UL standard for operation of electronics which s one hundred five
degrees Farenheit. This temperature is well velow the summer temperatures in Phoe-

nix making their units unacceptible for our application. Therefore, an emergency lighting
unit is not available to fit our needs,

SOLUTION II: Place inverters in the Turbine Building and run branch circuits to emergency
fixtures installed in the Turbine Breezeway, stairs K, and MSSS building elevation 140",

EVALUATION OF SOLUTION II: If two inverters ar¢ used and the adjacent lights are stag-

gard between the two, the problem of no light in the breezeway due to unit failure is min-
imized. Furthermore, by placing the inverters in a cooler environment within the turbine
building prevents the problem of high temperatures on the electronics of the inverter. A
walkdown on 8/23/89 confirmed that there is suffient space for the inverters within the
switchgear room of the Turbine Building.

RECOMMENDATION: Repl
way, Stairs K, and MSSS
above.

ace the emergency lighting units located in the Turbine Breeze-
elevation 140" with fixtures powered by inverters as discussed
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EMERGENCY LIGHTING AND POWER EQUIPMENT — UL 924 5A3

SA4.5 For the purpose of this investigation, all tests

are _'o be conducted at an ambient temperature
§s5¢ 7 F). The measurements symbolized

in Table SA4.1 are as lollows:

I — Specified charge current range (maximum
and minimum).

I, — Battery charger current during battery
charge cycle.

I, — Battery current rating.

T = Temperature on battery case during charge
cycle.

T, — Temperature on battery case during
discharge cycle.

V_— Specified charger voltage range (maximum
and miumum).

V, — Battery terminal voltage during charge
cycle.

V, — Closed circuit voltage at battery terminals
at end of discharge cycle.

SA4.6 The specified test sequence is to be repeated
so that data can be collected at the maximum and
minimum manufacturer-specified battery charger
voltages or currents, or both.

SA4.7 After the test sequence has been completed,
the tabulated values of temperaturé, voltage, and cur-
rent are to be plotted as functions of time. These
curves represent performance at both maximum and
minimum charging rotes and are to be retained as
reference.

SA4.8 A substitute battery is acceptable without fur-
ther testing if (1) the output voitage and current of
the charger in the unit fall within the charging limits
established for the substitute, and (2) the constant cur-
rent discharge rating of the substitute battery 1s equal
t6 or greater the a the rated discharge current of the
batiery originally tested in the unit.

SA4.9 A substitute charger may be used if its out-
put voltage and current permit it to be used with each
battery that is recognized for use with the unit, and
il it meets all other end use requirements.

SA4.10 Baueries, battery chargers, and loads com-
plying with the applicable requirements identified
clsewhere in this standard, and compatible with each
other as spec'fied in paragraphs SA4.8 and SA4.9,
may be substituted without repetition of the complete
battery discharge sequence described in Sections 37
and 43.

SA5. Sealed Battery Cell
Pressure Relief Test

SA3.1 A sealed battery shall comply with Section 38.

SA6. Bautery Vent Cap Test

SA6.1 A vented battery shall comply with Section
39,

MARKINGS
SA7. General

SA7.1 The battery shall be plainly and permanent-
ly marked with the manufacturer's name or
trademark, month and year of manufacture, and a
distinctive catalog number or the cquivalent.
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