
ENERGY & INDUSTRIAL

fblNFINITY
MEP CONSULTANTS

MW 

î 33379 ; * •

ELECTRICAL SPECIFICATIONS
SECTION 26 32 13 - ENGINE GENERATORS
PART 1 - PRODUCTS
1.1 MANUFACTURERS

A. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 
BY ONE OF THE FOLLOWING:
1. CUMMINS POWER GENERATION.
2. GENERAC POWER SYSTEMS, INC.
3. KOHLER POWER SYSTEMS.

1.2 PERFORMANCE REQUIREMENTS
A. B11 COMPLIANCE: COMPLY WITH B11.19.
B. NFPA COMPLIANCE:

1. COMPLY WITH NFPA 37.
2. COMPLY WITH NFPA 70.

C. ENGINE EXHAUST EMISSIONS: COMPLY WITH EPA TIER 3 REQUIREMENTS AND APPLICABLE 
STATE AND LOCAL GOVERNMENT REQUIREMENTS.

D. NOISE EMISSION: SOUND LEVEL 2. COMPLY WITH APPLICABLE STATE AND LOCAL 
GOVERNMENT REQUIREMENTS FOR MAXIMUM NOISE LEVEL AT ADJACENT PROPERTY 
BOUNDARIES DUE TO SOUND EMITTED BY ENGINE GENERATOR, INCLUDING ENGINE, 
ENGINE EXHAUST, ENGINE COOLING-AIR INTAKE AND DISCHARGE, AND OTHER 
COMPONENTS OF INSTALLATION.

E. ENVIRONMENTAL CONDITIONS: ENGINE GENERATOR SYSTEM SHALL WITHSTAND THE 
FOLLOWING ENVIRONMENTAL CONDITIONS WITHOUT MECHANICAL OR ELECTRICAL DAMAGE 
OR DEGRADATION OF PERFORMANCE CAPABILITY:
1. AMBIENT TEMPERATURE:  20 TO 110 DEG F.
2. RELATIVE HUMIDITY: ZERO TO 100 PERCENT.
3. ALTITUDE: SEA LEVEL TO 3,200 FEET.

1.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION
A. FACTORY-ASSEMBLED AND -TESTED, WATER-COOLED ENGINE, WITH BRUSHLESS 

GENERATOR AND ACCESSORIES.
B. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED AS 

DEFINED IN NFPA 70, BY A QUALIFIED TESTING AGENCY, AND MARKED FOR INTENDED 
LOCATION AND USE.

C. EPSS CLASS: ENGINE GENERATOR SHALL BE CLASSIFIED AS CLASS 1 ACCORDING TO 
NFPA 110.

D. SERVICE LOAD: 60 KW.
E. POWER FACTOR:  0.9
F. FREQUENCY: 60 HZ.
G. VOLTAGE:  480-V AC.
H. PHASE: THREE-PHASE, FOUR-WIRE.
I. INDUCTION METHOD:  NATURALLY ASPIRATED.
J. GOVERNOR: ADJUSTABLE ISOCHRONOUS, WITH SPEED SENSING.
K. MOUNTING FRAME: STRUCTURAL-STEEL FRAMEWORK TO MAINTAIN ALIGNMENT OF 

MOUNTED COMPONENTS WITHOUT DEPENDING ON CONCRETE FOUNDATION. PROVIDE 
LIFTING ATTACHMENTS SIZED AND SPACED TO PREVENT DEFLECTION OF BASE DURING 
LIFTING AND MOVING.

L. CAPACITIES AND CHARACTERISTICS:
1. POWER OUTPUT RATINGS: NOMINAL RATINGS AS INDICATED AT 0.8 POWER 

FACTOR EXCLUDING POWER REQUIRED FOR THE CONTINUED AND REPEATED
OPERATION OF THE UNIT AND AUXILIARIES.

2. NAMEPLATES: FOR EACH MAJOR SYSTEM COMPONENT TO IDENTIFY 
MANUFACTURER'S NAME AND ADDRESS, AND MODEL AND SERIAL NUMBER OF 
COMPONENT.

M. ENGINE GENERATOR PERFORMANCE:
1. STEADY-STATE VOLTAGE OPERATIONAL BANDWIDTH: 3 PERCENT OF RATED 

OUTPUT VOLTAGE, FROM NO LOAD TO FULL LOAD.
2. TRANSIENT VOLTAGE PERFORMANCE: NOT MORE THAN 20 PERCENT VARIATION 

FOR 50 PERCENT STEP-LOAD INCREASE OR DECREASE. VOLTAGE SHALL RECOVER 
AND REMAIN WITHIN THE STEADY-STATE OPERATING BAND WITHIN THREE
SECONDS.

3. STEADY-STATE FREQUENCY OPERATIONAL BANDWIDTH: 0.5 PERCENT OF RATED 
FREQUENCY, FROM NO LOAD TO FULL LOAD.

4. STEADY-STATE FREQUENCY STABILITY: WHEN SYSTEM IS OPERATING AT ANY 
CONSTANT LOAD WITHIN THE RATED LOAD, THERE SHALL BE NO RANDOM SPEED 
VARIATIONS OUTSIDE THE STEADY-STATE OPERATIONAL BAND AND NO HUNTING 
OR SURGING OF SPEED.

5. TRANSIENT FREQUENCY PERFORMANCE: LESS THAN 5 PERCENT VARIATION FOR 
50 PERCENT STEP-LOAD INCREASE OR DECREASE. FREQUENCY SHALL RECOVER 
AND REMAIN WITHIN THE STEADY-STATE OPERATING BAND WITHIN FIVE SECONDS.

6. OUTPUT WAVEFORM: AT NO LOAD, HARMONIC CONTENT MEASURED LINE TO LINE 
OR LINE TO NEUTRAL SHALL NOT EXCEED 5 PERCENT TOTAL AND 3 PERCENT FOR 
SINGLE HARMONICS. TELEPHONE INFLUENCE FACTOR, DETERMINED ACCORDING 
TO NEMA MG 1, SHALL NOT EXCEED 50 PERCENT.

7. SUSTAINED SHORT-CIRCUIT CURRENT: FOR A THREE-PHASE, BOLTED SHORT 
CIRCUIT AT SYSTEM OUTPUT TERMINALS, SYSTEM SHALL SUPPLY A MINIMUM OF 
250 PERCENT OF RATED FULL-LOAD CURRENT FOR NOT LESS THAN 10 SECONDS 
AND THEN CLEAR THE FAULT AUTOMATICALLY, WITHOUT DAMAGE TO GENERATOR 
SYSTEM COMPONENTS.

8. START TIME: COMPLY WITH NFPA 110, TYPE 10, SYSTEM REQUIREMENTS.
1.4 ENGINE

A. FUEL:  NATURAL GAS.
B. RATED ENGINE SPEED: 1800 RPM.
C. LUBRICATION SYSTEM: ENGINE OR SKID MOUNTED.

1. FILTER AND STRAINER: RATED TO REMOVE 90 PERCENT OF PARTICLES 5 
MICROMETERS AND SMALLER WHILE PASSING FULL FLOW.

2. THERMOSTATIC CONTROL VALVE: CONTROL FLOW IN SYSTEM TO MAINTAIN 
OPTIMUM OIL TEMPERATURE. UNIT SHALL BE CAPABLE OF FULL FLOW AND IS 
DESIGNED TO BE FAIL-SAFE.

3. CRANKCASE DRAIN: ARRANGED FOR COMPLETE GRAVITY DRAINAGE TO AN EASILY 
REMOVABLE CONTAINER WITH NO DISASSEMBLY AND WITHOUT USE OF PUMPS, 
SIPHONS, SPECIAL TOOLS, OR APPLIANCES.

D. JACKET COOLANT HEATER: ELECTRIC-IMMERSION TYPE, FACTORY INSTALLED IN COOLANT 
JACKET SYSTEM. COMPLY WITH NFPA 110 REQUIREMENTS FOR LEVEL 1 EQUIPMENT FOR 
HEATER CAPACITY AND WITH UL 499.

E. COOLING SYSTEM: CLOSED LOOP, LIQUID COOLED, WITH RADIATOR FACTORY MOUNTED ON 
ENGINE GENERATOR MOUNTING FRAME AND INTEGRAL ENGINE-DRIVEN COOLANT PUMP.
1. COOLANT: SOLUTION OF 50 PERCENT ETHYLENE-GLYCOL-BASED ANTIFREEZE AND 

50 PERCENT WATER, WITH ANTICORROSION ADDITIVES AS RECOMMENDED BY 
ENGINE MANUFACTURER.

2. SIZE OF RADIATOR: ADEQUATE TO CONTAIN EXPANSION OF TOTAL SYSTEM 
COOLANT, FROM COLD START TO 110 PERCENT LOAD CONDITION.

3. EXPANSION TANK: CONSTRUCTED OF WELDED STEEL PLATE AND RATED TO 
WITHSTAND MAXIMUM CLOSED-LOOP COOLANT-SYSTEM PRESSURE FOR ENGINE 
USED. EQUIP WITH GAGE GLASS AND PETCOCK.

4. TEMPERATURE CONTROL: SELF-CONTAINED, THERMOSTATIC-CONTROL VALVE 
MODULATES COOLANT FLOW AUTOMATICALLY TO MAINTAIN OPTIMUM CONSTANT 
COOLANT TEMPERATURE AS RECOMMENDED BY ENGINE MANUFACTURER.

5. COOLANT HOSE: FLEXIBLE ASSEMBLY WITH INSIDE SURFACE OF NONPOROUS 
RUBBER AND OUTER COVERING OF AGING-, UV-, AND ABRASION-RESISTANT 
FABRIC.
A. RATING: 50-PSIG MAXIMUM WORKING PRESSURE WITH COOLANT AT 180 

DEG F, AND NONCOLLAPSIBLE UNDER VACUUM.
B. END FITTINGS: FLANGES OR STEEL PIPE NIPPLES WITH CLAMPS TO SUIT 

PIPING AND EQUIPMENT CONNECTIONS.
F. MUFFLER/SILENCER: CRITICAL TYPE, SIZED AS RECOMMENDED BY ENGINE MANUFACTURER 

AND SELECTED WITH EXHAUST PIPING SYSTEM TO NOT EXCEED ENGINE MANUFACTURER'S 
ENGINE BACKPRESSURE REQUIREMENTS.
1. MINIMUM SOUND ATTENUATION OF (12-18) DB AT 500 HZ.
2. SOUND LEVEL MEASURED AT A DISTANCE OF 25 FEET FROM EXHAUST DISCHARGE 

AFTER INSTALLATION IS COMPLETE SHALL BE 78 DBA OR LESS.
G. AIR-INTAKE FILTER:  STANDARD-DUTY, ENGINE-MOUNTED AIR CLEANER WITH REPLACEABLE 

DRY-FILTER ELEMENT AND "BLOCKED FILTER" INDICATOR.

1.8 VIBRATION ISOLATION DEVICES
A. ELASTOMERIC ISOLATOR PADS: OIL- AND WATER-RESISTANT ELASTOMER OR NATURAL 

RUBBER, ARRANGED IN SINGLE OR MULTIPLE LAYERS, MOLDED WITH A NONSLIP 
PATTERN AND GALVANIZED-STEEL BASEPLATES OF SUFFICIENT STIFFNESS FOR 
UNIFORM LOADING OVER PAD AREA, AND FACTORY CUT TO SIZES THAT MATCH 
REQUIREMENTS OF SUPPORTED EQUIPMENT.

B. RESTRAINED SPRING ISOLATORS: FREESTANDING, STEEL, OPEN-SPRING ISOLATORS 
WITH SEISMIC RESTRAINT.

C. VIBRATION ISOLATION DEVICES SHALL NOT BE USED TO ACCOMMODATE MISALIGNMENTS 
OR TO MAKE BENDS.

2.1 INSTALLATION
A. COMPLY WITH NECA 1 AND NECA 404.
B. COMPLY WITH PACKAGED ENGINE GENERATOR MANUFACTURERS' WRITTEN

INSTALLATION AND ALIGNMENT INSTRUCTIONS AND WITH NFPA 110.
C. EQUIPMENT MOUNTING:

1. INSTALL PACKAGED ENGINE GENERATORS ON CAST-IN-PLACE CONCRETE 
EQUIPMENT BASES. 

2. COORDINATE SIZE AND LOCATION OF CONCRETE BASES FOR PACKAGED
ENGINE GENERATORS. CAST ANCHOR-BOLT INSERTS INTO BASES. CONCRETE, 
REINFORCEMENT, AND FORMWORK REQUIREMENTS ARE SPECIFIED WITH 
CONCRETE.

3. INSTALL PACKAGED ENGINE GENERATOR WITH ELASTOMERIC ISOLATOR PADS 
HAVING A MINIMUM DEFLECTION OF 1 INCH ON 4-INCH-HIGH CONCRETE BASE. 
SECURE ENCLOSURE TO ANCHOR BOLTS INSTALLED IN CONCRETE BASES.

D. INSTALL PACKAGED ENGINE GENERATOR TO PROVIDE ACCESS, WITHOUT REMOVING 
CONNECTIONS OR ACCESSORIES, FOR PERIODIC MAINTENANCE.

SECTION 26 26 00 - TRANSFER SWITCHES
1.1 QUALITY ASSURANCE
A. QUALITY STANDARDS: NEMA ICS 1, AND UL 1008.
1.2 PRODUCTS
A. PERFORMANCE REQUIREMENTS:

1. INDICATED CURRENT RATINGS: FOR CONTINUOUS LOADING AND TOTAL SYSTEM 
TRANSFER.
2. FAULT CURRENT CLOSING AND SHORT-CIRCUIT RATINGS: COORDINATED WITH 
OVERCURRENT PROTECTIVE DEVICE(S).

a. SHORT-TIME WITHSTAND CAPABILITY FOR THREE CYCLES.
3. TRANSFER SWITCH AND SPD RATING: SERVICE RATED.
4. GROUND-FAULT PROTECTION: NORMAL BUS.
5. NEUTRAL TERMINAL: SOLID. FULLY RATED
6. REMOTE PROGRAMMING FOR DEVICES.
7. GENERAL-PURPOSE TYPE 1 ENCLOSURES.

B. CONTACTOR-TYPE AUTOMATIC TRANSFER SWITCHES:
1. SWITCH CHARACTERISTICS: CONTINUOUS-DUTY REPETITIVE TRANSFER OF FULL-RATED 
CURRENT BETWEEN ACTIVE POWER SOURCES. DOUBLE THROW; MECHANICALLY HELD IN BOTH 
DIRECTIONS.

a. MATERIAL: HARD-DRAWN COPPER, 98 PERCENT CONDUCTIVITY.
b. LUGS: MECHANICAL TYPE.
c. GROUND BAR.

2. AUTOMATIC SWITCHING ARRANGEMENT: DELAYED TRANSITION.
3. NONAUTOMATIC SWITCHING ARRANGEMENT: ELECTRIC SWITCH OPERATION.
4. DIGITAL COMMUNICATION INTERFACE.
5. AUTOMATIC TRANSFER-SWITCH CONTROLLER.
6.

C. TRANSFER SWITCH ACCESSORIES:
1. REMOTE ANNUNCIATOR SYSTEM TO ANNUNCIATE THE FOLLOWING CONDITIONS:

a. SOURCES AVAILABLE.
b. SWITCH POSITION.
c. TEST MODE.
d. FAILURE OF COMMUNICATION LINK.

2. REMOTE ANNUNCIATOR AND CONTROL SYSTEM TO ANNUNCIATE THE FOLLOWING 
CONDITIONS:

a. SOURCES AVAILABLE.
b. SWITCH POSITION.
c. TEST MODE.
d. FAILURE OF DIGITAL COMMUNICATION LINK.
e. KEY-SWITCH OR USER-CODE ACCESS TO CONTROL FUNCTIONS OF PANEL.
f. CONTROL OF SWITCH-TEST INITIATION.
g. CONTROL OF TIME-DELAY BYPASS FOR TRANSFER TO NORMAL SOURCE.

D. SOURCE QUALITY CONTROL: FACTORY TEST AND INSPECT COMPONENTS, ASSEMBLED SWITCHES, 
AND ASSOCIATED EQUIPMENT.

SECTION 26 33 53 - STATIC UNINTERRUPTIBLE POWER SUPPLY
1.1 QUALITY ASSURANCE
A. QUALITY STANDARD: UL 1778.
1.2 WARRANTY
A. MATERIALS AND WORKMANSHIP: UPS.
1.3 PRODUCTS
A. BASIS OF DESIGN:

1. 30KVA EATON 93PM WITH INTERNAL VLRA BATTERIES.
A. PERFORMANCE REQUIREMENTS:

1. LOAD: 30 PERCENT UNBALANCED CONTINUOUSLY. 30KVA MAXIMUM LOAD
2. MINIMUM DURATION OF SUPPLY:  10 MINUTES.
3. INPUT VOLTAGE TOLERANCE: PLUS 10, MINUS 15 PERCENT FROM NOMINAL VOLTAGE.
4. OVERALL UPS EFFICIENCY: EQUAL TO OR GREATER THAN 99 PERCENT AT 100 PERCENT 
LOAD, 95 PERCENT AT 75 PERCENT LOAD.
5. MAXIMUM ENERGIZING INRUSH CURRENT: SIX TIMES THE FULL-LOAD CURRENT.
6. MAXIMUM AC OUTPUT-VOLTAGE REGULATION FOR LOADS UP TO 50 PERCENT 
UNBALANCED: PLUS OR MINUS 2 PERCENT.
7. OUTPUT FREQUENCY: 60 HZ, PLUS OR MINUS 0.5 PERCENT.
8. LIMITATION OF HARMONIC DISTORTION OF INPUT CURRENT TO THE UPS: THD TO 10 
PERCENT, MAXIMUM.
9. MAXIMUM HARMONIC CONTENT OF OUTPUT-VOLTAGE WAVEFORM: 5 PERCENT RMS 
TOTAL AND 3 PERCENT RMS FOR ANY SINGLE HARMONIC, FOR RATED FULL LOAD WITH THD UP TO 
50 PERCENT WITH A LOAD CREST FACTOR OF 3.0.
10. MINIMUM OVERLOAD CAPACITY OF UPS AT RATED VOLTAGE: 125 PERCENT OF RATED 
FULL LOAD FOR 10 MINUTES, AND 150 PERCENT FOR 30 SECONDS IN ALL OPERATING MODES.
11. MAXIMUM OUTPUT-VOLTAGE TRANSIENT EXCURSIONS FROM RATED VALUE:

a. 50 PERCENT: PLUS OR MINUS 5 PERCENT.
b. 100 PERCENT: PLUS OR MINUS 5 PERCENT.
c. LOSS OF AC INPUT POWER: PLUS OR MINUS 1 PERCENT.
d. RESTORATION OF AC INPUT POWER: PLUS OR MINUS 1 PERCENT.

12. INPUT POWER FACTOR: 0.85.
B. UPS SYSTEM:

1. SOLID-STATE DEVICES.
2. SURGE SUPPRESSION:

a. CATEGORY B TVSS.
b. ADDITIONAL SURGE PROTECTION FROM LOW-FREQUENCY, HIGH-ENERGY 
VOLTAGE SURGES.

3. VENTILATED CABINET.
4. OUTPUT CIRCUIT NEUTRAL BUS, CONDUCTOR, AND TERMINAL AMPACITY: RATED PHASE 
CURRENT TIMES A MULTIPLE OF 1.73, MINIMUM.

C. COMPONENTS:
1. RECTIFIER-CHARGER.
2. INVERTER: PULSE-WIDTH MODULATED, WITH SINUSOIDAL OUTPUT AND BYPASS PHASE 
SYNCHRONIZATION WINDOW ADJUSTMENT.
3. STATIC BYPASS TRANSFER SWITCH.
4. BATTERY: VALVE-REGULATED, RECOMBINANT, LEAD-CALCIUM
5. CONTROLS AND INDICATIONS:

a. QUANTITATIVE INDICATIONS WITH PLAIN-LANGUAGE MESSAGES ON A DIGITAL 
LCD OR LED.
b. QUANTITATIVE AND BASIC STATUS CONDITION INDICATIONS.
c. ALARM INDICATIONS.
d. CONTROLS: INVERTER ON-OFF, UPS START, BATTERY TEST, ALARM 
SILENCE/RESET, OUTPUT-VOLTAGE ADJUSTMENT.
e. DRY-FORM "C" CONTACTS.
f. EMERGENCY POWER OFF SWITCH.

6. MAINTENANCE BYPASS/ISOLATION SWITCH: INTERNALLY MOUNTED.
7. OUTPUT ISOLATION TRANSFORMER: SHIELDED UNIT WITH LOW FORWARD TRANSFER 
IMPEDANCE UP TO 3 KHZ.
8. OUTPUT DISTRIBUTION SECTION FOR PANELBOARDS.
9. MONITORING BY REMOTE STATUS AND ALARM PANEL.
10. MONITORING BY REMOTE COMPUTER.
11. BASIC BATTERY MONITORING: BATTERY GROUND-FAULT DETECTOR.
12. BATTERY-CYCLE WARRANTY MONITORING.

1.4 SOURCE QUALITY CONTROL
A. UPS AND BATTERY FACTORY TESTED.
1.5 FIELD QUALITY CONTROL
A. TESTING: BY OWNER-ENGAGED AGENCY.

H. STARTING SYSTEM:  12-V ELECTRIC, WITH NEGATIVE GROUND.
1. COMPONENTS: SIZED SO THEY ARE NOT DAMAGED DURING A FULL ENGINE-

CRANKING CYCLE, WITH AMBIENT TEMPERATURE AT MAXIMUM SPECIFIED IN 
"PERFORMANCE REQUIREMENTS" ARTICLE.

2. CRANKING MOTOR: HEAVY-DUTY UNIT THAT AUTOMATICALLY ENGAGES AND 
RELEASES FROM ENGINE FLYWHEEL WITHOUT BINDING.

3. BATTERY:  LEAD ACID, WITH CAPACITY WITHIN AMBIENT TEMPERATURE RANGE 
SPECIFIED IN "PERFORMANCE REQUIREMENTS" ARTICLE TO PROVIDE SPECIFIED 
CRANKING CYCLE AT LEAST TWICE WITHOUT RECHARGING.

4. BATTERY STAND: FACTORY-FABRICATED, TWO-TIER METAL WITH ACID-RESISTANT 
FINISH DESIGNED TO HOLD THE QUANTITY OF BATTERY CELLS REQUIRED AND TO 
MAINTAIN THE ARRANGEMENT TO MINIMIZE LENGTHS OF BATTERY 
INTERCONNECTIONS.

5. BATTERY-CHARGING ALTERNATOR: FACTORY MOUNTED ON ENGINE WITH SOLID-
STATE VOLTAGE REGULATION AND 35-A MINIMUM CONTINUOUS RATING.

6. BATTERY CHARGER: CURRENT-LIMITING, AUTOMATIC-EQUALIZING AND FLOAT-
CHARGING TYPE DESIGNED FOR LEAD-ACID BATTERIES. UNIT SHALL COMPLY WITH 
UL 1236 AND INCLUDE THE FOLLOWING FEATURES:
A. OPERATION: EQUALIZING-CHARGING RATE OF 10 A SHALL BE INITIATED 

AUTOMATICALLY AFTER BATTERY HAS LOST CHARGE UNTIL AN 
ADJUSTABLE EQUALIZING VOLTAGE IS ACHIEVED AT BATTERY 
TERMINALS. UNIT SHALL THEN BE AUTOMATICALLY SWITCHED TO A 
LOWER FLOAT-CHARGING MODE AND SHALL CONTINUE TO OPERATE IN 
THAT MODE UNTIL BATTERY IS DISCHARGED AGAIN.

B. AUTOMATIC TEMPERATURE COMPENSATION: ADJUST FLOAT AND 
EQUALIZE VOLTAGES FOR VARIATIONS IN AMBIENT TEMPERATURE FROM 
MINUS 40 TO 140 DEG F TO PREVENT OVERCHARGING AT HIGH 
TEMPERATURES AND UNDERCHARGING AT LOW TEMPERATURES.
ENCLOSURE AND MOUNTING: NEMA 250, TYPE 1, WALL-MOUNTED 
CABINET.

1.6 CONTROL AND MONITORING
A. AUTOMATIC STARTING SYSTEM SEQUENCE OF OPERATION: WHEN MODE-SELECTOR 

SWITCH ON THE CONTROL AND MONITORING PANEL IS IN THE AUTOMATIC POSITION, 
REMOTE-CONTROL CONTACTS IN ONE OR MORE SEPARATE AUTOMATIC TRANSFER 
SWITCHES INITIATE STARTING AND STOPPING OF ENGINE GENERATOR. WHEN MODE-
SELECTOR SWITCH IS SWITCHED TO THE ON POSITION, ENGINE GENERATOR STARTS. THE 
OFF POSITION OF SAME SWITCH INITIATES ENGINE GENERATOR SHUTDOWN. WHEN ENGINE 
GENERATOR IS RUNNING, SPECIFIED SYSTEM OR EQUIPMENT FAILURES OR 
DERANGEMENTS AUTOMATICALLY SHUT DOWN ENGINE GENERATOR AND INITIATE ALARMS.

B. PROVIDE MINIMUM RUN-TIME CONTROL SET FOR 15 MINUTES, WITH OVERRIDE ONLY BY 
OPERATION OF A REMOTE EMERGENCY-STOP SWITCH.

C. COMPLY WITH UL 508A.
D. CONFIGURATION: OPERATING AND SAFETY INDICATIONS, PROTECTIVE DEVICES, BASIC 

SYSTEM CONTROLS, AND ENGINE GAGES SHALL BE GROUPED IN A COMMON WALL-
MOUNTED CONTROL AND MONITORING PANEL. PANEL SHALL BE POWERED FROM THE 
ENGINE GENERATOR BATTERY.

E. CONTROL AND MONITORING PANEL:
1. DIGITAL CONTROLLER WITH INTEGRATED LCD DISPLAY, CONTROLS, AND 

MICROPROCESSOR, CAPABLE OF LOCAL AND REMOTE CONTROL, MONITORING, 
AND PROGRAMMING, WITH BATTERY BACKUP.

2. ANALOG CONTROL PANEL WITH DEDICATED GAGES AND INDICATOR LIGHTS FOR 
THE INSTRUMENTS AND ALARMS INDICATED BELOW.

3. CONTROLS AND PROTECTIVE DEVICES: CONTROLS, SHUTDOWN DEVICES, AND 
COMMON VISUAL ALARM INDICATION AS REQUIRED BY NFPA 110 FOR LEVEL 2 
SYSTEM, INCLUDING THE FOLLOWING:
A. CRANKING CONTROL EQUIPMENT.
B. RUN-OFF-AUTO SWITCH.
C. CONTROL SWITCH NOT IN AUTOMATIC POSITION ALARM.
D. OVERCRANK ALARM.
E. OVERCRANK SHUTDOWN DEVICE.
F. LOW WATER TEMPERATURE ALARM.
G. HIGH ENGINE TEMPERATURE PRE-ALARM.
H. HIGH ENGINE TEMPERATURE.
I. HIGH ENGINE TEMPERATURE SHUTDOWN DEVICE.
J. OVERSPEED ALARM.
K. OVERSPEED SHUTDOWN DEVICE.
M. COOLANT LOW-LEVEL ALARM.
N. COOLANT LOW-LEVEL SHUTDOWN DEVICE.
O. COOLANT HIGH-TEMPERATURE PREALARM.
P. COOLANT HIGH-TEMPERATURE ALARM.
Q. COOLANT LOW-TEMPERATURE ALARM.
R. COOLANT HIGH-TEMPERATURE SHUTDOWN DEVICE.
S. EPS LOAD INDICATOR.
T. BATTERY HIGH-VOLTAGE ALARM.
U. LOW-CRANKING VOLTAGE ALARM.
V. BATTERY-CHARGER MALFUNCTION ALARM.
W. BATTERY LOW-VOLTAGE ALARM.
X. LAMP TEST.
Y. CONTACTS FOR LOCAL AND REMOTE COMMON ALARM.
Z. LOW-STARTING AIR PRESSURE ALARM.
AA. LOW-STARTING HYDRAULIC PRESSURE ALARM.
BB. REMOTE MANUAL-STOP SHUTDOWN DEVICE.
CC. AIR SHUTDOWN DAMPER ALARM WHEN USED.
DD. AIR SHUTDOWN DAMPER SHUTDOWN DEVICE WHEN USED.
EE. GENERATOR OVERCURRENT-PROTECTIVE-DEVICE NOT-CLOSED ALARM.

F. COMMON REMOTE PANEL WITH COMMON AUDIBLE ALARM: COMPLY WITH NFPA 110 
REQUIREMENTS FOR LEVEL 1 SYSTEMS. INCLUDE NECESSARY CONTACTS AND TERMINALS 
IN CONTROL AND MONITORING PANEL. REMOTE PANEL SHALL BE POWERED FROM THE 
ENGINE GENERATOR BATTERY.

G. REMOTE ALARM ANNUNCIATOR: COMPLY WITH NFPA 99. AN LED INDICATOR LIGHT LABELED 
WITH PROPER ALARM CONDITIONS SHALL IDENTIFY EACH ALARM EVENT, AND A COMMON 
AUDIBLE SIGNAL SHALL SOUND FOR EACH ALARM CONDITION. SILENCING SWITCH IN FACE 
OF PANEL SHALL SILENCE SIGNAL WITHOUT ALTERING VISUAL INDICATION. CONNECT SO 
THAT AFTER AN ALARM IS SILENCED, CLEARING OF INITIATING CONDITION WILL REACTIVATE 
ALARM UNTIL SILENCING SWITCH IS RESET. CABINET AND FACEPLATE ARE SURFACE- OR 
FLUSH-MOUNTING TYPE TO SUIT MOUNTING CONDITIONS INDICATED.

H. SUPPORTING ITEMS: INCLUDE SENSORS, TRANSDUCERS, TERMINALS, RELAYS, AND OTHER 
DEVICES AND INCLUDE WIRING REQUIRED TO SUPPORT SPECIFIED ITEMS. LOCATE 
SENSORS AND OTHER SUPPORTING ITEMS ON ENGINE OR GENERATOR UNLESS 
OTHERWISE INDICATED.

1.7 GENERATOR OVERCURRENT AND FAULT PROTECTION
A. OVERCURRENT PROTECTIVE DEVICES FOR THE ENTIRE EPSS SHALL BE COORDINATED TO 

OPTIMIZE SELECTIVE TRIPPING WHEN A SHORT CIRCUIT OCCURS. COORDINATION OF 
PROTECTIVE DEVICES SHALL CONSIDER BOTH UTILITY AND EPSS AS THE VOLTAGE 
SOURCE.

B. GENERATOR CIRCUIT BREAKER: 400A/480V/3P, MOLDED-CASE, THERMAL-MAGNETIC TYPE; 
100 PERCENT RATED; COMPLYING WITH UL 489.
1. TRIPPING CHARACTERISTIC: DESIGNED SPECIFICALLY FOR GENERATOR 

PROTECTION.
2. TRIP RATING: MATCHED TO GENERATOR OUTPUT RATING.
3. SHUNT TRIP: CONNECTED TO TRIP BREAKER WHEN ENGINE GENERATOR IS SHUT 

DOWN BY OTHER PROTECTIVE DEVICES.
4. MOUNTING: ADJACENT TO, OR INTEGRATED WITH, CONTROL AND MONITORING 

PANEL.
C. GROUND-FAULT INDICATION: COMPLY WITH NFPA 70 ARTICLE 700, "EMERGENCY SYSTEM" 

SIGNALS FOR GROUND FAULT.
1. INDICATE GROUND FAULT WITH OTHER ENGINE GENERATOR ALARM INDICATIONS.
2. TRIP GENERATOR PROTECTIVE DEVICE ON GROUND FAULT.
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