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SECTIONH
EMERGENCY GENERATOR SYSTEM

GEMERAL:
Requrements contained in this Specification shall apply to and govemn the work under this Section.
WORK INCLUDED:

Provide labor and material necessary to imstall a standby natural gas engine-generator set of the
latest commercial fype and design as specified hersin.

SUBMITTALS:

The Confractor shall furnish informafion showing manufacturers' model mumber, dimensions, and
weights for the engine, generator, and major awiliany equipment.

MAMUFACTURERS:

The following manufacturers meeting these specifications are acceptable:
Onam

Caterpillar

Drefroit Diesel
Kohler
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SUBSTITUTIONS:

Proposed dewviations from the specifications shall be treated as follows:

1. Request for substitufions shall be made a minimurn of ten {10} days prior to bid date.
Manufacturers catalog data shall accompany each reguest and authorzed acceptance shall
be by addenda ondy.

2. Under no circumstances will assemblers of units be acceptable. To qualify as a

manufacturer, the engine or aftermator must be the item manufaciured and the completed
engine generator set supplied by that manufaciurer's authorized dealer ondy.

3. The Contractor shall submit copies of perinent drawings and schematic diagrams for
approval and shall nclude the follewing:
a. Engine generator set incleding plans and elevations or riser views clearly indicating
entrance points for each of the interconnections regquired.
b. Engine generatorfexciter confrol cubicle.
c. Fuel consumption rate curves at vanous loads, ventilation and combustion CFM
requirements.
d. Exhaust mufflers and vibration isclators.
a. Battery Charger, battery, and battery racks.
I Automatic load transfer switch.
a. Actueal electrical diagrams including schematic diagrams and interconmection wiring
dizagrams for all eguipment to be provided.
h. Legends for all devices on all diagrams.
i Sequence of operation explanations for all portions of all schematic wiring diagrams.
4. The specified standby KW shall be for contimwows electrical service duning interruplion of the
normeal wtility scurce and shall be certified to this effect by the manufacturer for the acheal unit
supplied.
A. Thease ratings must be substantiated by manufacturer's standard published curves. Special

ratimgs or maximum ratings ame not acceptable.
MATERIALS:

Engine: The engine shall be 1800 RPM, water-cooled in lime or Vee type fouwr-stroke cycle
compression ignition natural gas. The engine shall be equipped with fuel, lbe oil, and ntake air
fitters, lube oil cocler, gas regulators, engine driven water pumg, and wnif mownted insirements, water
temperature gauge, lubrication oil pressure gauge, and battery charging ammeter.

1. Geowernor — An electronic governor shall maintain frequency reguiation not o ecceed 3% (1.2
hertz) from no load to il rated load.

2 Mounting— The wnits shall be mounted on a structural steel sub-base and shall be provided
with sustable sprimg-type isclators.

e Safety Devices— Safety shut-off for high water temperature, low oil pressure, over-speed,
and engine over-crank shall be provided.

4. Guards— Guards shall be provided over all exposed moving parts as required by OSHA.

Generator:

1. The generator shall be rated for continuouws stand-by service at {See drawings for size) at 0.8
power factor, 1200208 volts, three phase, four wire, 60 hertz, 1800 RPM.

2 The generator shall be a three phase, G0 hertz, single bearing. rotating field. synchronows

type built to MEMA standards. & voltage regulator shall be provided to match the
charactenstics of the generator and engine. Voltage regulation shall ke + - 2% from no load
to full rated load. Readily accessible voltage drop, voltage level and voltage gain confrols
shall be provided. Voltage level adjustments shall be a minimum of + - 5%. Generator amd

exciter shall b= inherently capable of parallel operation with other powser sources of

equivalent electrical characteristics, and stator shall include & twelve lead, re-connectable
buss bar system for easy koad connection.

Cooling System:

Radiator - & radiator with blower type fan shall be sized to maintain safe operation 110
degrees F ambient temperature. Air flow restriction from the radiator shall not exceed 085"
HO.

2 The engine codding system shall ke pre-treated by the systemn supplier for the inhibition of

internal cormosion, and freezing.

Fuel System: {See mechanical plans for piping of natural gas)

Weather Proof Housing and Exhaust Muffler;

1. Housing shall consist of a weather proof enclosure to complstely enclose the engine
generator and accessories. Housing shall protect the engine generator from the
emvircnment, yet be conductive to easy mantenance. Howsing shall have removable swing
aut doors on each side and lockabde rear door for access to meters and confrols. Side doors
shall have a means to pad lock. Construction of housing shall be of a3 minimum 14 gauge
sheet steel and painted manufacturars standard color,

2. Exhaust muffizr shall b2 mounted on fop of howusing. The exhaust muffler shall be a crtical
grade maffler. Muffler shall be factory installed so that its weight is not supported by the
engime. A flexible exhaust fiting shall be supplied and installed between the muffler and
exhaust manifold. Al accessories shall be factory installed. This inchudes flanges, muffier,
tail pipe and rain cap.

Automatic Starfing System:

1. Starting Motor - A DC electric starting system with positive engagement shall be furnished.
The motor voltage shall be as recommendead by the engine manufachsrer,
2. Automatic Control - fully automatic generator set start-stop controds in the generator contral

panel shall be provided. Controls shall provide shutdown for low odl pressure, high water
temperature, over speed, ower crank. Confrols shall incluede a 30 second single cranking
cycle lionit with lockout.

. Jacket Water Heater - A unit mounted thermal circulation type water heater incorporating a
thermostatic switch shall be fumished o maintaim engine jacket water to 70 degrees F. the
heater shall be 120 vaolt, single phase, 60 herz. Provide pressure switch actuated by oil
pressure to shut dowmn heater when oil pressure reaches running pressure.

4. Battery Charging Altarnator - A belt driven battery charging alternator rated 24 volis, 35 amp
DC shall ke provided with transistorized voltage regulator.
A Batteries - A lead - acid storage batterny set of the heavy duty diesel starting type shall be

provided. Battery voltage shall be compatible with the starting system. The battery set shall
be rated no less than 220 amp-howrs. Mecessary cables and clamps shall be provided.

a. Battery Racks - Battery racks shall be provided for each battery and shall conform to NEC
480 - 7 {a) {1}. They shall be constructed of metal and so freated as to be resistant to
deterorating action by batiery electrolyte. Further, constrection shall b2 such that
nonconducting imsulation material directly supports the cells.

7 Battery Changer - & current limiting battery charger shall be furnished to automatically
recharge batteries. Chargers shall fioat at 2.17 volts per cell. | shall mclude overload
protection, silicon dicde full wawve rectifiers, voltage surge suppressar, DC ammeter, OC wodt-
meter, and fused AC input AC input voitage shall be 120 wvolts, single phass. Amperage
autput shall be no less than B amperes.

Generator Control Paned:

1. Type - A generaicr mounted MEMA 3R type vibration isolated 14 gauge steel control panel
shall be provided. Panel shall contain, but not be Emited to, the following equipment:

Frequency meter, 3 inch, dial type.

WVioltmeter, 3 inch, 2% accuracy.

Ammeter, 3 imch, 2 % accuracy.

Ammeter - Volmeter phase selector switch.

Automatic starting controls as specified.

Violtage leved adjustment rheostat

Dry contacts for remaote alarm wired to terminal strips.

Imdividual fault indicator Bights for low il pressure, high water temperature, ower

speed, and owver crank.

Three position function switch marked, RUN-STOP and REMOTE.

Rumning time meter, cil pressure, battery charging ammeter, and water temperature

gauges.
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Main Line Circuit Breakers:

1. Type A main line, molded case circuit breaker mownted upon and sized to the output of the
generator shall ke installed as a load circuit imterrugpting and protection device. It shall
aperate both manually for normal switching functions and automatically during overoad and
short circwit conditions.

2. The trip unit for each pole shall have elements providing imeerse time delay during cverload
condifions and instantaneows magnetic tripping for short circuit proteclion. The cirocust
breaker shall meet standards established by Undensmters Laboraiories MNational Electric
Manufacturer's Association. and Mational Electrical Code.

Automatic Load Transfer Switchies):

; The amperage rating of sach auwtomatic load transfer switch shall be as shown on rser
dizgram.
2. Each automatic fransfer swifch shall be mechanically held on both the emergency and the

normal side, and rated for continuous duty in an unventilated enclosure. The switches shall
be doubde throw with the main contacts rigidly and mechamnically interfocked fo inswre only
two possible posiions: Mommal or Emergency. A manual operator must be provided fo
enable manual operation.

A Rating and Performance: The automatic load transfer control shall be rated for continuous
duty when enclosed in a non-ventilated NEMA 3R enclosure. |t shall be rated for all classes
of load ncluding inductive and non-inductive at 800 volts and tungsten lamp load at 250
valts. The transfer switch portion of the cantfral shall be designed, built, and testad to close
on amn inresh curent up to and including twenty (20) times the continuows rating of the switch
without welding or excessive burning of the contacts. The transfer switch shall be eapable of
switching load up to and including fifteen [ 15)times the continuous rating of the switch amd
capable of enduring six thousand (S000) cycles of operation, at rated current, at a rate of six
{8) cycles per minute, without failure. Ome cycle shall consist of one complete ocpening and
closure of both sets of contacts Cnan inrush current of ten {10} times the confinuous rating of
the switch.

4. Each tramsfer switch shall be listed under ULL. 1008, and approved by Canadian Standards
Association. Switches utilizing reversing contactor mechanisms as a means fotransfer load
are disallowesd and will not be considerad.

A, Apcessories to transfer switches: All aufomatic load fransfer switches shall incude the
following accessories:

a. Engine starting contacts to provide for generator starting from each unit independent
of the other.

b Full phase protection. Three phase relays shall be field adjuestable, close differential
type with 82-25% pickup and 82-85% drop out. Relays are to be connected across
live lines.

[+ Test switch, to simulate a power outage.

d. Adjustable time delay on engine siarting to overside momentary outages and
nuisance volage dips.

e Adjustable time delay on fransfer of load to emergency source. Adjustable time
delay to open transfer switch contact to allow motor loads to decay.

f. Adjustable time delay on retransfer to lead to normal with § minute cool-down timer
wherein the generator set rens unloaded after fransfer o line.

a. Plant exerciser fo sfart and run the generator set with or without lcad each 168

howrs for a 30 minute interval. Selector switch will be provided for with load or
without load testing.

h. One auxiliary contact closed on emergency and one auziliary contact open an
SMErgency.

i Pikat lights to indicate the normal and emergency position of the transfer switch.

i Isclated {ungrownded neutral bar).

k. Disconnect plug.

Annunciator Panel: A flush recessed panel shall be provided for remote mounting in the
Administratve Area or as shown on the drawings to give aedible and viswal warning of fault or alam
conditions in the generatar set. Wiring and conduit shall be as required by the system manufacturer,
The pamel shall conform with the requirements of the National Elkecirical Code, Section 700-12, and
the Mational Fire Protecton Associates publication, MFPA Mo, 110-3-5.5.1, Level One. Leak
detection status shall be indicated on the annunciator.

Transient voltage surge profection shall be provided protecting all kow voltage circuits serving the
tramsfer switch and the annunciator. EDCO or equal.

Temporary Docking Station:
1. Manufacturers:
a. Subject o compiance with reguirements, provide produects by one of the following:
L Trystar
il Chher brands considered by Prior Approwval
2 Enclosura:
a. MEMA IR or better, Rain-Tight Aluminuwm enclosure.
b. Fad lockable front door shall include a hinged access plate at the bottom for entry of
temporary cabling that prevents unauthorized tampering while in use.
c. MEMA 3R rating integrity shall be maintained while the temporary cabling is
connected during use.
d. Front and Sides shall be accessible for maintenance.
& Tap, Sides and Bottom shall be accessible for Permanent Cabling.
F Pain After Fabrication Power Coat finish, manufacturer standard color.
3. Phase, Neutral and Ground Busbar
a. Material: Sitver-plated Copper
b. Egquipment Ground Bus, Bonded to enclosurs
c. Isolated Ground Bus, Insulated from box
d. Ground Bus, minimumn 50% of phase size | rating.
e, Meutral Bus rated & minimum of 100% of the phase bus rating, or as directed on

drawings / riser.
4. Temporary Connectors
a Camdock style connectors, 18 seres model and color coded according to system
voltage and requirements.

b. Camdock connections shall be Bus Bar Style, Cabling or Double Set Screw
connections are not accepiable
[ Camdock connections shall be fully protected against aceidental contact while not in
use.
a. Permanent Connections shall be factory installed broad range set-screw mechanical type
lugs, kocated behind a physical separation barrier.
a. Integrated Tramsfer Switch Configuration:
a. Diocking station shall integral Rotary Transfer Switch, Manually Operated.
b. Switch shall have three positions — Wkility / Permanent Line, Off, and Temporary
Line.
c. Switch mechanism and actuestor shall be located behind pad lockable door to
prevent tampering by unauthorized personnel.
7 i All equiprment designed and intended for G00 volt class rated, with operating

characterstics and configuration for 208 £ 120 Valt, 2 — Phase, 4 — Wire, 80 Hz systems
at the ampacity noted on drawings.

g. Provide complete with factory installed Phase Rotation Monitoring and Alarm Device and
connections.
H. Femote Annunciator, provide a separate remote annunciator panel, or infegrate remaote

alarm annunciation into generator remote pane! where provided and where possible for
connection. If generator annunciator does not have sufficient functicnality a separate
panel is required.

10 Provide with integral ¥ mode surge protective dewvice, rated for minimum 120,000 surge
current amps per phass.

11. PROVIDE HOUSEKEEPING PAD BIMIMUM 10° THICK, WITH THE TOP AT &
MIMIMUM & INCHES ABOVE GRADE, AND THAT EXTEMDS AT LEAST & INCHES
HORIZOMTALLY BEYOMND THE EDGE OF THE DOCEKING STATION OM ALL SIDES.
COORDIMATE COMCRETE AND REINFORCING REQUIREMENTS WITH
ARCHITECTURAL STRUCTURAL AND CIVIL SPECIFICATIONS.

MANUFACTURIMG:

The engine, incuding engine block, ol plan, and cylinder heads, generator and all major items of
auziliarny equipment shall be manufactured in the U. 5. by manufaciurers currently engaged in the
production of swch equipment.

The unit shall be shipped fo the job site by the manufacturer’ s authorized dealer having a parts and
service facility within & 75 mile radius of the job site. In addition, and in crder not to penalize the
owmer for unnecessary or profonged periods of ime for service or repairs to the emerngency system,
the bidding gensrator set supplier must have no less than eighty percent (20%) of afl engine
replacemeant parts in his stock at all times. Certified proof of this requirement shall be availakle from
the dealer and a personal inspecticn of the dealer's facilities shall be made by the designing engineer
or his appointed representative to substantiate claims made by the generator set supplier.

TESTIMG:

Prior to acceptance of the installation, equipment shall be tested to show it is free of any defects and
will start automatically and be subjected to full load test through the use of existing loads and, dry
type load banks supplied for this purpose at the job site by the generator set supplier.

Load bank testing shall be done i the presence of the Owner's engineer or his appointed
representative only after the unit is permanently installed in accordance with the plans and
specifications.  [f testing is completed without benefit of Engineers presence, testing shall be done
agaim in his presence. Testing shall be for a perod of fowr (4) hours under full koad.

Contractor shall supply all fusl necessary for load bank testing and shall before final acceptance of
generator unit top off tank leaving it full.

CERTIFICATE TEST REPORTS, MAMNUALS AND IMSTRUCTIONS:
Prior to the final mspection, deliver 4 copies of the following items to the Engineer:

A certificate by the manufacturer of the engine-generator set that the auwxiliary electrical
power systermn has been properly installed, adjusted and tested.

2 Certified copies of all of the factory and construction site test data sheets and reports for the
engine-generator s=t and major auxiliarnes.

R Complete operating and maintenance manuals for the engine-generafor set and auziliaries
including wiring diagrams, technical data sheets and imformation for ordering replaceable
parts:

a. Imclhede complete interconnection diagrams which indicate all components of the
system.
b. Incluede complete diagrams of the internal wiring for each of the items of equipment.

c. The diagrams shall hawve their terminals identified to facilitate nstallation, operation
and maintenance.

Laminate or mount under plexiglas a set of operating instructions for the system and install it under a
neat frame, adjacent to transfer switch.

Furnish the services of a competent. factory-trained anginesar or technician for instructing cperating
and maintenance personnel on the proper operation and maintenance of the system at the ime of
testing.

SYSTEM SERVICE CONMTRACT:

The supgplier of the standby power system shall provide a copy of and make available to the ocwner
his standard service contract which, at the owner's option, may be accepted or refused. This confract
will accompany any documents, drawings, catalog cuts, specification sheeis, wiring or cuflime
drawings, etc. Submitted for approval to the desigming engineer. The contract shall be for the
complete power system.

WARRANTY:

The complete standby electrical system furnished under this Section shall be guaranteed against
defective parts and workmanship under terms of the manufacturer's and dealer's standard warmanty.
But, in no event shall it ke for a pernod of less than five (5) years or 3000 howrs from date of final

; of the system and shall include labor, parts and fravel fime for necessary
repairs gt the job site. Warranty information shall be submitted along with constroection site test data
sheets. This information shall st starting and ending dates and who is fo be contacted for warranty
SErvicE.

END OF SECTION H
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