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DATE:

PRQIECT NAME
ADDRESS:
ADDRESS2:

caTy:

STATE:

Zl P:

PRQIECT ENG NEER:
CONTACT PERSON:
PHONE:

FAX:

PRQIECT NUMBER
FI LE NAME:

ENG NEERI NG SPECI FI CATI ON
4 ZONE FI RE ALARM SYSTEM

PART 1.0 - GENERAL

1.1. DESCRI PTI ON

A. These specifications include the furnishing, installation, and connection
of the fire alarmequipnment required to forma conpl ete coordi nated systemready for
operation. It shall include, but not be limted to, alarminitiating devices, alarm

notification appliances, control panel, auxiliary control devices, annunciators, power
supplies, and wiring as shown on the draw ngs and specified herein.

B. The fire alarmsystemshall conply with requirements of NFPA Standard No.
72 for protected prem ses signaling systens except as nodified and suppl emented by this
specification. The systemfield wiring shall be supervised either electrically or by
software-directed polling of field devices.

C. The fire alarmsystem shall be nanufactured by an | SO 9001 certified
conmpany and neet the requirenents of BS EN9001: ANSI/ASQC Q001-1994.

D. The FACP and peri pheral devices shall be nmanufactured 100% by a single
U. S. manufacturer (or division thereof).

E. The system and its conponents shall be Underwiters Laboratories, |nc.
listed under the appropriate UL testing standard as listed herein for fire alarm
applications and shall be installed in conpliance with the UL listing.

F. The installing conmpany shall enploy NICET (m ninmum Level Il Fire A arm
Technol ogy) technicians on site to guide the final check-out and to ensure the systens
integrity.
1.2. SCOPE:

A A new m croprocessor controlled fire alarmshall be installed in
accordance with specifications and draw ngs.

B. Basi ¢ Performance:
1. Initiation Device Crcuits (I1DC) shall be wired dass A (NFPA
Style D).
2. A single ground or open on any initiating device circuit or

Notification Appliance Circuit (NAC) shall not cause system nmal function, |oss of
operating power or the ability to report an alarm
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C. Basi ¢ System Functional Operation

When a fire alarmcondition is detected and reported by one of the system

initiating devices, the followi ng functions shall inmediately occur:
1. I ndi cate the zone in alarm
2. Activate audi ble and visual alarmnotification appliances.
3. Activate the central station interface.
1.3. SUBM TTALS
A Manuf acturer's Equi pnent: Al references to manufacturer's or supplier's

nodel nunbers and ot her pertinent information herein is intended to establish m ni num
st andards of performance, function and quality. Equival ent equi pnent (conpatible UL

Li sted) from other nanufacturers may be substituted for the specified equi prent as | ong
as the mninum standards are net.

B. Shop Dr awi ngs:
I ncl ude manufacturer's nanme(s), nodel nunbers, ratings, power
requi renments, equi pnent |ayout, device arrangenent, and conplete wiring point-to-point
di agr ans.

C. Manual s:

Submit sinmultaneously with the shop draw ngs, conpl ete operating and
mai nt enance manual s listing the manufacturer's name(s), including technical data sheets
(wi th nodel nunbers to be used indicated).

D. Certifications:

1. Together with the shop drawi ng submittal, submit a certification
fromthe najor equi prent manufacturer indicating that the proposed supervisor of
installation is an authorized representative of the major equi pment nanufacturer.

1. 4. GUARANTY:

A Al work perforned and all material and equi pnent furni shed under this
contract shall be free fromdefects and shall remain so for a period of at |east one (1)
year fromthe date of acceptance.

1.5. POST CONTRACT MAI NTENANCE:

Compl et e mai ntenance and repair service for the fire alarmsystemshall be
avail able froma factory trained authorized representative of the manufacturer of the
maj or equi pment for a period of five (5) years after expiration of the guaranty.

1.6. APPL| CABLE PUBLI CATI ONS
The publications listed below forma part of this specification.
A National Fire Protection Association (NFPA) - USA:
No. 70 National Electric Code (NEC

No. 72-1993 Nati onal Fire Al arm Code
No. 101 Life Safety Code
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B. Underwiters Laboratories Inc. (UL) - USA:
No. 268 Snoke Detectors for Fire Protective Signaling Systens
No. 864 Control Units for Fire Protective Signaling Systens
No. 268A Snoke Detectors for Duct Applications
No. 521 Heat Detectors for Fire Protective Signaling Systens
No. 464 Audi bl e Signaling Appliances
No. 1971 Vi sual Signaling Appliances
No. 38 Manually Actuated Signaling Boxes
No. 346 Waterflow Indicators for Fire Protective Signaling Systens
C. Local and State Buil ding Codes.
D. Al requirenents of the Authority Having Jurisdiction (AH]).
1.7. APPROVALS

The control panel and all peripherals shall have proper |isting and/or approval
fromthe follow ng nationally recogni zed agenci es:

UL Underwriters Laboratories Inc

FM Fact ory Mut ual

uLc Underwriters Laboratories Canada
MEA Mat eri al Equi pment Acceptance (NYCO)

CSFM California State Fire Marsha

PART 2.0 - PRODUCTS

2. 1. EQUI PVENT AND MATERI AL, GENERAL:

A Al'l equi pnent and conponents shall be new, and the nmanufacturer's current
nodel .

B. Al'l equi pnent and conponents shall be installed in strict conpliance with

manuf acturers' reconmendati ons.

C Al'l Equi pnent shall be attached to and ceiling/fl oor assenblies and shal
be held firmy in place. (e.g., detectors shall not be supported solely by suspended
ceilings). Fasteners and supports shall be adequate to support the required | oad.

2.2. CONDUI T AND W RE:
A Condui t :
1 Conduit shall be in accordance with The National Electrical Code

(NEC), local and étate requi renents.

2. Conduit fill shall not exceed 40 percent of interior cross
sectional area where three or nore cables are contained within a single conduit.

3. Cabl e nmust be separated from any open conductors of Power, or
Class 1 circuits, and shall not be placed in any conduit, junction box or raceway
contai ning these conductors, as per NEC Article 760-29.

4. Conduit shall be 3/4 inch (19.1 M) nini num
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B. Wre:
1. Al fire alarmsystemw ring shall be new.
2. Wring shall be in accordance with | ocal, state and nati onal

codes (e.g., NEC Article 760). Nunmber and size of conductors shall be as reconmended by
the fire alarm system manufacturer, but not less than 18 AWG (1.02 mm) for initiating
device circuits and signaling line circuits, and 14 AWG (1.63 M) for Notification device
circuits.

3. Al field wiring shall be conpletely supervised.
C. Term nal Boxes, Junction Boxes and Cabi nets:
1. Al boxes and cabinets shall be UL listed for their use and
pur pose.
D. The Fire Alarm Control Panel shall be connected to a separate dedicated

branch circuit, maxi mum 20 anperes. This circuit shall be |abeled at the nmain power

di stribution panel as FIRE ALARM Fire alarmcontrol panel primry power wiring shall be
12 AWG (3.25 mm. The control panel cabinet shall be grounded securely to either a cold
wat er pi pe or groundi ng rod.

2. 3. FI RE ALARM CONTROL PANEL

A The FACP shall be a Notifier Mddel No. SFP-400 and shall conmunicate wth
and control the foll owi ng types of equipnent used to make up the system snoke detectors,
manual pull stations, alarmnotification appliances, and other systemcontroll ed devices.

1. Function: The FACP shall performthe foll ow ng functions:

a. Supervise and nonitor all initiating device circuits and
alarmnotification circuits for trouble and al arm condi ti ons.

b. Det ect the operation of any initiating device circuit and
operate all notification appliances and auxiliary devices.

C. Vi sual |y and audi bly annunci ate any troubl e, supervisory
or alarmcondition at the panel display.

2. The FACP shall be M croprocessor-controlled, and shall be field
programmabl e to performthe followi ng options: Alarm Verification, Waterfl ow,
Supervisory, Silence Inhibit, Disable Circuits, and Wal k Test.

B. The Control Panel shall include four notification circuits, alarm
contacts, trouble contacts, supervisory contacts, and four Initiating Device Crcuits.

C Syst em Di spl ay

The System Di splay shall indicate the status of the follow ng system
par anet ers:

AC PONER G een LED
SYSTEM ALARM Red LED
ALARM TEST Red LED
SUPERVI SORY Yel | ow LED
SYSTEM TROUBLE Yel | ow LED
CIRCU T TROUBLE Yel | ow LED
ALARM SI LENCED Yel | ow LED
PONER TROUBLE Yel | ow LED
ZONE ALARM Red LEDs
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ZONE TROUBLE Yel | ow LEDs
D. System Control Switch Operation.
1. Tone Silence Switch: Activation of the control panel tone silence

switch in response to alarns troubles and supervisory conditions shall silence the |ocal
panel piezo electric signal and change the LEDs from fl ashing node to steady-ON node.
Qccurrence of any new condition in the systemshall cause the control panel to resound
the |l ocal piezo sounder and repeat the alarm trouble, or supervisory sequences.

2. Alarm Silence Switch: Activation of the alarmsignal silence
switch shall cause all alarmnotification appliances to return to the nornmal condition
after an alarm condition.

3. System Reset Switch: Activation of the systemreset switch shall
cause all electronically-latched initiating devices, as well as all associated out put
devices and circuits, to return to their nornmal condition. Holding systemreset down
shall performa LAWP TEST function and will activate the piezo sounder.

4. Alarm Activate Switch: The alarm activate switch shall activate
the Notification circuits and alarmrelays in the system Alarm Activate shall be a
| at chi ng function.

E. Syst em Functi ons

1. Zone Status LEDs: The alarm supervisory, or trouble LEDs shall
flash until events have been acknow edged. Any subsequent new al arm supervisory, or
trouble will flash new conditions only.

2. Zone Disabl e: Disabl e/ Enable shall be acconplished using a
speci al sequences of operation of the 4 control switches. If a zone has been disabl ed, an
alarm shall activate the red zone LED, but not the piezo or any output circuit.

3. Last Event Recall: Last event recall shall allow the user to
di spl ay the previous panel status. Last Event Recall may be used to di agnhose
intermttent trouble conditions.

F. The system shall support the follow ng option nodul es:

1. Zone Rel ay Mbdule. This nodul e includes four Form C rel ays which
activate on a by-zone basis.

2. Vol t/ anp neter nodul e.

G Universal Digital Al arm Communi cator Transmitter (UDACT). The UDACT is an
interface for comunicating digital information between a fire alarmcontrol panel and a
UL-Li sted central station.

1. The UDACT shall be conpact in size, nmounting in a standard nodul e
position of the fire alarmcontrol cabinet. Optionally, the UDACT shall have the ability
for remote nounting, up to 6,000 feet (1828.8 m) fromthe fire alarmcontrol panel. The
Wi re connections between the UDACT and the control panel shall be supervised with one
pair for power and one pair for nultiplexed communication of overall system status.
Systens that utilize relay contact closures are not acceptable.

2. The UDACT shal |l include connections for dual telephone lines
(with voltage detect), per UL/ NFPA/FCC requirenents. It shall include the ability for
split reporting of panel events up to three different tel ephone nunbers.

3. The UDACT shall be conpletely field programmable froma built-in
keypad and 4 character red, seven segment display.
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4. The UDACT shall be capable of transmitting events in at |east 15
different formats. This ensures conpatibility with existing and future transm ssion
formats.

5. Conmmuni cation shall include vital system status such as:

- | ndependent Zone (Alarm trouble, non-alarm supervisory)
- | ndependent Addressabl e Device Status

- AC (Mai ns) Power Loss

- Low Battery and Earth Fault

- System O f Nor nal

- 12 and 24 Hour Test Signal

- Abnormal Test Signal (per UL requirenents)

- El A-485 Communi cations Failure

- Phone Line Failure

6. The UDACT shal |l support independent zone/point reporting when
used in the Contact IDformat. In this format the UDACT shall support transm ssion of up
to 2,040 points. This enables the central station to have exact details concerning the
origin of the fire or response energency.

H. St and Al one Voi ce Evacuation Control Panel

1. A stand al one Voice Evacuation Control Panel shall be avail able
fromthe sane manufacturer of the main fire alarm system

2. This Voi ce Control Panel shall work stand alone or as a slave to
the Main Control Panel

3. Shal | have as m ni mum requi renents:
a. Integral 25 Watt, 25 Vrims audio anplifier
b. Speaker circuit that can be wired both Class A or B
c Integral Digital Message CGenerator with a capacity of up

to 60 seconds. The D gitél Message Generator shall be capable of primary and secondary
nessages (30 seconds each). These nessages shall field programmbl e without the use of
addi ti onal equi pnent.

d. Built in alert tone generators with steady, slow woop,
hi gh/1 ow and chine tone field progranmabl e.

e. Integral Diagnhostic LEDs for Power, System Troubl e,
Message Generator Trouble, Tone Generator Trouble, and Al arm

4. The Voice Control Panel shall be fully supervised including
nm crophone, anplifier output, nessage generator, speaker wiring, and tone generators.

5. Speaker outputs shall be fully power-limted.
6. Muni ci pal Box or Reverse Polarity renote station interface.

l. Field Chargi ng Power Supply: The FCPS is a device designed for use as
either a renote 24 volt power supply or used to power Notification Appliances.

1. The FCPS shall offer up to 6.0 anps (4.0 anps continuous) of

regul ated 24 volt power. It shall include an integral charger designed to charge 7.0 anp
hour batteries and to support 60 hour standby.
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2. The Field Chargi ng Power Supply shall have two input triggers.
The input trigger shall be a Notification Appliance Circuit (fromthe fire alarm control
panel) or a relay. Four outputs (two Style Y or Z and two style Y) shall be available for
connection to the Notification devices.

3. The FCPS shall include an attractive surface nmount backbox.
4. The Field Charging Power Supply shall include the ability to
delay the AC fail delay per 1993 NFPA requirenents.
5. The FCPS include power limted circuitry, per 1995 UL standards.
J. Power Supply
1. The Power Supply for the Fire Alarm Control Panel shall be

integral to the Fire Alarm Control Panel itself, and shall provide all control panel and
peri pheral device power needs.

2. | nput power shall be 120 VAC, 60 HZ. The power supply shal
provide an integral battery charger for use with a nmininumof 12 AH batteries.

3. It shall provide 2.25 anperes of regul ated 24 VDC power for
Audi o- Vi sual alarmnotification devices, 200 nA of 4-wire snoke detector power, and 200
mA of Non- Resettabl e power.

4. The power supply shall be designed to neet 1995 UL and NFPA
requirenments for power-limted operation on all initiating and notification circuits.
5. Positive-tenperature-coefficient thermstors, circuit breakers,

fuses, or other over-current protection shall be provided on all power outputs.

K. Mechani cal Design: The control panel shall be housed ina cabi net designed
for mounting directly to a wall or vertical surface. The back box and door shall be
constructed of .060 steel with provisions for electrical conduit connections into the
sides and top. The door shall provide a key |ock and shall include a glass or other
transparent opening for viewing of all indicators. The cabinet shall be approximately 5
i nches (127 my) deep and 14.5 inches (368.3 nmm wi de. Height shall be approximately 16
inches (406.4 mm). An optional trimring shall be used for flush nmounting of cabinet.

L. System Circuit Supervision

1. The FACP shall supervise all circuits to annunci ators and
peri pheral equi prment, and annunci ate | oss of conmunications with these devices.

2. Each initiating device circuit shall have individual LED al arm
and troubl e indication

M Annunci at or

A renmote annunci ator shall be provided as shown on the plans. The
annunci ator shall nount in a single gang box. It shall provide four alarm LEDs, system
troubl e LED, piezo sounder and silence switch. It shall accept custom zed zone | abel s
usi ng a paper |abel insert.

2. 4. BATTERI ES
A Shal |l be 12 volt, sealed Gell-Cell type (2 required).
B. Battery shall have sufficient capacity to power the fire alarmsystemfor

not |ess than twenty-four hours plus 5 minutes of alarmupon a normal AC power failure.
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C. The batteries are to be conpletely naintenance free. No |liquids are
required. Fluid level checks refilling, spills and | eakage shall not be required.
2.5. SYSTEM COVPONENTS:
A Programmabl e El ectroni ¢ Sounders:
1. El ectroni c sounders shall operate on 24 VDC nom nal
2. El ectroni c sounders shall be field programmabl e wi thout the use

of special tools, to provide slow whoop, continuous, or interrupted tones with an out put
sound | evel of at |least 90 dBA neasured at 10 feet fromthe device.

3. Shal | be flush or surface nounted as show on pl ans.
B. Strobe lights shall neet the requirenments of the ADA, UL Standard 1971
and shall neet the following criteria:
1. The maxi mum pul se duration shall be 2/10 of one second.
2. Strobe intensity shall neet the requirenents of UL 1971
3. The flash rate shall neet the requirenents of UL 1971
C Manual Fire Al arm Stations
1. Manual fire alarmstations shall be non-code, non-breakgl ass

type, equipped with key lock so that they may be tested wi thout operating the handle.

2. Stations nust be designed such that after an actual activation
they cannot be restored to nornmal except by key reset.

3. An operated station shall automatically condition itself so as to
be visually detected, as operated, at a mninumdistance of 100 feet (30.5 m front or
si de.

4. Manual stations shall be constructed of high inpact Lexan, with
operating instructions provided on the cover. The word FIRE shall appear on the nanual
station in letters one half inch (12.7 nm in size or |arger.

D. Conventional Photoel ectric Area Snoke Detectors
1. Phot oel ectri ¢ snoke detectors shall be a 24 VDC, two wire,
ceiling-nounted, light scattering type using an LED |ight source.
2. Each detector shall contain a renote LED output and a built-in

test switch
3. Det ector shall be provided on a twi st-lock base.

4. It shall be possible to performa calibrated sensitivity and
performance test on the detector without the need for the generation of snoke. The test
nmet hod shall test all detector circuits.

5. A visual indication of an alarmshall be provided by dua
| atching Light Emitting Diodes (LEDs), on the detector, which may be seen from ground
| evel over 360 degrees. These LEDs shall flash every 10 seconds, indicating that power is
applied to the detector

6. The detector shall not go into al armwhen exposed to air
velocities of up to 3000 feet (914.4 m) per mnute.
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7. The detector screen and cover assenbly shall be easily renpvable
for field cleaning of the detector chanber.

8. All field wire connections shall be made to the base through the
use of a clanping plate and screw.

E. Conventional |onization Type Area Snoke Detectors

1. | oni zati on type snoke detectors shall be a two wire, 24 VDC type
usi ng a dual uni pol ar chanber.

2. Each detector shall contain a renote LED output and a built-in
test switch

3. Det ector shall be provided on a twi st-lock base.

4. It shall be possible to performa calibration sensitivity and

performance test on the detector without the need for the generation of snoke.

5. A visual indication of an alarmshall be provided by dua
|atching Light Emitting Di odes (LEDs) over 360 degrees, on the detector, which nmay be
seen fromground level. This LED shall flash every 10 seconds, indicating that power is
applied to the detector

6. The detector shall not al arm when exposed to air velocities of up
to 1,200 feet (365.76 n) per minute. The detector screen and cover assenbly shall be
easily renovable for field cleaning of the detector chanber

7. All field wire connections shall be made to the base through the
use of a clanping plate and screw.

F. Duct Snoke Detectors
Duct snoke detectors shall be a 24 VDC type with visual alarm and power
i ndicators, and a reset switch. Each detector shall be installed upon the conposite
supply/return air ducts(s), with properly sized air sanpling tubes.
G Proj ected Beam Detectors

1. The projected beamtype shall be a 4-wire 24 VDC devi ce.

2. The detector shall be listed to UL 268 and shall consist of a separate
transnmtter and receiver capable of being powered separately or together

3. The detector shall operate in either a short range (30" - 100') or
| ong range (100" - 330') node.

4. The tenperature range of the device shall be -22 degrees F to 131
degrees F.

5. The detector shall feature a bank of four alignnment LEDs on both the
receiver and the transmitter that are used to ensure proper alignnent of unit w thout
speci al tools.

6. Beam detector shall feature automatic gain control which will
conpensat e for gradual signal deterioration fromdirt accurul ation on | enses.

7. The unit shall be both ceiling and wall nountabl e.

8. The detector shall have the ability to be tested using calibrated test
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filters or nagnet activated renpte test station

H. Aut omati ¢ Conventi onal Heat Detectors

1. Aut omati c heat detectors shall have a conbination rate of rise
and fixed tenperature rated at 135 degrees Fahrenheit (57.2 Celsius) for areas where
anbi ent tenperatures do not exceed 100 degrees (37.7 Celsius), and 200 degrees (93.33
Cel sius) for areas where the tenperature does not exceed 150 degrees (65.5 Cel sius).

2. Automatic heat detectors shall be a low profile, ceiling nount
type with positive indication of activation.

3. The rate of rise elenent shall consist of an air chanber, a
flexible netal diaphragm and a factory calibrated, noisture-proof, trouble free vent,
and shall operate when the rate of tenperature rise exceeds 15 degrees F (9.4 degrees C
per m nute.

4. The fixed tenperature el ement shall consist of a fusible alloy
retai ner and actuator shaft.

5. Automatic heat detectors shall have a snmooth ceiling rating of
2500 square feet (762 square neters).

| . Wat erfl ow Swi t ches:

1. Waterfl ow Switches shall be an integral, nechanical, non-coded,
non-accunul ati ve retard type.

2. Waterfl ow Swi tches shall have an alarmtransni ssion delay tine
which is conveniently adjustable fromO to 60 seconds. Initial settings shall be 30-45
seconds.

3. Al waterflow switches shall come froma single manufacturer and
seri es.

4. Waterfl ow swi tches shall be provided and connected under this
section but installed by the nmechanical contractor.

5. Where possible, |locate waterfl ow switches a mni mrum of one (1)
foot froma fitting which changes the direction of the flow and a m nimum of three (3)
feet froma valve

J. Sprinkl er and Standpi pe Val ve Supervisory Swtches:

1. Each sprinkler systemwater supply control valve riser, zone
control valve, and standpi pe systemriser control valve shall be equipped with a
supervi sory switch. Standpi pe hose valves, and test and drain valves shall not be
equi pped with supervisory swtches.

2. Pl V (post indicator valve) or main gate val ves shall be equi pped
with a supervisory swtch.

3. The switch shall be nmounted so as not to interfere with the
norrmal operation of the valve and adjusted to operate within two revolutions toward the
cl osed position of the valve control, or when the stem has noved no nore than one-fifth
of the distance fromits normal position.

4. The supervisory switch shall be contained in a weat her proof

al um num housi ng, which shall provide a 3/4 inch (19 mMm) conduit entrance and incorporate
the necessary facilities for attachnent to the val ves.
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5. The switch housing shall be finished in red baked enanel

6. The entire installed assenbly shall be tanper proof and arranged
to cause a switch operation if the housing cover is renoved, or if the unit is renoved
fromits nounting.

7. Val ve supervisory switches shall be provided and connected under
this section and installed by nechanical contractor

PART 3.0 - EXECUTI ON
3. 1. | NSTALLATI ON
A Installation shall be in accordance with the NEC, NFPA 72, |ocal and

state codes, as shown on the draw ngs, and as reconmended by the nmjor equi pnent
manuf act urer.

B. Al'l conduit, junction boxes, conduit supports and hangers shall be
conceal ed in finished areas and may be exposed in unfinished areas. Snoke detectors shal
not be installed prior to the system programm ng and test period. |f construction is

ongoi ng during this period, neasures shall be taken to protect snoke detectors from
contam nation and physi cal danage.

C. Al fire detection and al arm system devi ces, control panels and renote
annunci ators shall be flush nounted when located in finished areas and may be surface
nmount ed when | ocated i n unfinished areas.

D. At the final inspection a factory trained representative of the
manuf acturer of the maj or equi pment shall performthe tests in Section 3.2 TEST.

E. Manual pull stations shall be suitable for sem -flush nounting on
standard single gang box, and shall be installed not |less than 42 inches (107 mm or nore
than 48 inches (122 mm above the finished floor. Mnual Stations shall be UL |isted.

3. 2. TEST

Provide the service of a conpetent, factory-trained engi neer or technician
aut hori zed by the manufacturer of the fire alarm equipnent to technically supervise and
participate during all of the adjustnents and tests for the system

A Bef ore energi zing the cables and wires, check for correct connections and
test for short circuits, ground faults, continuity, and insul ation.

B. Cl ose each sprinkler systemflow val ve and verify proper supervisory
alarm at the FACP.

C. Verify activation of all flow sw tches.
D. Open initiating device circuits and verify that the trouble signa
act uat es.
E Open and short notification appliance circuits and verify that trouble

si gnhal actuates.
F. Ground circuits and verify response of trouble signals
G Check presence and audibility of tone at all alarmnotification devices.

Check installation, supervision, and operation.
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l. Verify that each initiating device alarmis properly received and
processed by the FACP (Wal k Test).

J. Conduct tests fromthe FACP to verify trouble indications for commbn node
failures, such as alternating current power failure.

3. 3. FI NAL | NSPECTI ON

At the final inspection a factory trained representative of the manufacturer of
the maj or equi pnent shall denobnstrate that the systens function properly in every
respect.
3. 4. | NSTRUCTI ON

Provide instruction as required to the building personnel. "Hands-on"

denonstrations of the operation of all system conponents and the entire systemshall be
provi ded.
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