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Design & Construction Technical Guidelines

Division 26 ELECTRICAL

University Contact: Electrical Services, Maintenance &
Operations
(302) 831-1744

26 32 13.1 ENGINE GENERATORS

PART 1 GENERAL
1.1 SECTION INCLUDES
A. Packaged engine generator system and associated components and accessories:
Engine and engine accessory equipment.
Alternator (generator).

Generator set control system.
Generator set enclosure.

el S

1.2 RELATED REQUIREMENTS
A. The generator set shall be part of the following systems:
1. Legally Required Standby Systems
2. Optional Standby Systems
3. Critical Operations Power Systems

1.3 DESIGN REQUIREMENTS

A. All occupied buildings over 5,000 square feet shall be generator equipped with Automatic
Transfer Switch (ATS).

B. Natural Gas generator sets shall be specified. Diesel engine generator sets shall only be utilized
with permission of the University.

C. Generator sets shall be a minimum of 25 kW.
D. Generator capacity shall be rated at 125% of the calculated load.
E. If a generator set is allowed to be utilized the following shall be specified.
1. The sub-base fuel tank shall be sized to hold a minimum of 12 hours of fuel at full load.
2. A full tank of fuel is required prior to the University’s acceptance.
3. Refer SPCC requirements applicable to fuel tanks.
1.4 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
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NECA/EGSA 404 - Standard for Installing Generator Sets; 2014.
NEMA MG 1 - Motors and Generators; 2017.
NFPA 30 - Flammable and Combustible Liquids Code; 2018.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 99 - Health Care Facilities Code; 2017.
NFPA 110 - Standard for Emergency and Standby Power Systems; 2016.

UL 142 - Steel Aboveground Tanks for Flammable and Combustible Liquids; Current Edition,
Including All Revisions.

UL 1236 - Battery Chargers for Charging Engine-Starter Batteries; Current Edition, Including
All Revisions.

UL 2085 - Protected Aboveground Tanks for Flammable and Combustible Liquids; Current
Edition, Including All Revisions.

UL 2200 - Stationary Engine Generator Assemblies; Current Edition, Including All Revisions.

1.5 SUBMITTALS

A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each product,
including ratings, configurations, dimensions, finishes, weights, service condition requirements,
and installed features. Include alternator starting capabilities, engine fuel consumption rates,
and cooling, combustion air, and exhaust requirements.

1.  Include generator set sound level test data.
2. Include characteristic trip curves for overcurrent protective devices upon request.

Shop Drawings: Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system

interconnection schematic diagrams showing all factory and field connections.

Fuel Storage Tank Calculations: Indicate maximum running time for generator set
configuration provided.

Manufacturer's factory emissions certification.

Provide NFPA 110 required documentation from manufacturer where requested by authorities
having jurisdiction, including but not limited to:

1. Certified prototype tests.
2. NFPA 110 compliance certification.
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Certified rated load test at rated power factor.

F. Maintenance contracts.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Packaged Engine Generator Set - Basis of Design: Kohler.

B. Packaged Engine Generator Set - Other Acceptable Manufacturers:

1.
2.

Cummins Power Generation Inc: www.cumminspower.com.
MTU Onsite Energy, a Brand of Rolls-Royce Power Systems:
www.mtuonsiteenergy.com.

2.2 PACKAGED ENGINE GENERATOR SYSTEM

A.

Provide new engine generator system consisting of all required equipment, sensors, conduit,
boxes, wiring, piping, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

Provide products listed, classified, and labeled as suitable for the purpose intended.

System Description:

1.

98]

Application: Emergency/standby.

Configuration: Single packaged engine generator set operated independently (not in
parallel).

Total System Power Rating: kW, kVA, standby.

Where design is based on single generator set, use of multiple, smaller unit(s) operated in
parallel to obtain equivalent total system power rating is permitted, subject to approval of
Engineer.

Packaged Engine Generator Set:

bl NS

Type: Gaseous (spark ignition).
Basis of Design: Kohler.

Power Rating: kW, kVA, standby.
Voltage: As required.

Generator Set General Requirements:

b S

Prototype tested in accordance with NFPA 110 for Level 1 systems.

Factory-assembled, with components mounted on suitable base.

List and label engine generator assembly as complying with UL 2200.

Power Factor: Unless otherwise indicated, specified power ratings are at 0.8 power factor
for three phase voltages and 1.0 power factor for single phase voltages.
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Provide suitable guards to protect personnel from accidental contact with rotating parts,
hot piping, and other potential sources of injury.

Main Line Circuit Breakers: Provide factory-installed line side electronic circuit breakers
connections with suitable lugs for load side connections for each type of system
connection (ie. Legally Required, Fire Pump, Optional Standby, etc.)

Service Conditions: Provide engine generator system and associated components suitable for
operation under the service conditions at the installed location.

Starting and Load Acceptance Requirements:

1.

4.

Cranking Method: Cycle cranking complying with NFPA 110 (15 second crank period,
followed by 15 second rest period, with cranking limiter time-out after 3 cycles), unless
otherwise required.

Cranking Limiter Time-Out: If generator set fails to start after specified cranking period,
indicate overcrank alarm condition and lock-out generator set from further cranking until
manually reset.

Start Time: Capable of starting and achieving conditions necessary for load acceptance
within 10 seconds (NFPA 110, Type 10).

Maximum Load Step: Supports 100 percent of rated load in one step.

Exhaust Emissions Requirements:

1.

2.

Comply with federal (EPA), state, and local regulations applicable at the time of
commissioning; include factory emissions certification with submittals.

Do not make modifications affecting generator set factory emissions certification without
approval of manufacturer and Engineer. Where such modifications are made, provide field
emissions testing as necessary for certification.

Sound Level Requirements:

1.

Do not exceed 75 dBA when measured at 23 feet from generator set in free field (no sound
barriers) while operating at full load; include manufacturer's sound data with submittals.

2.3 ENGINE AND ENGINE ACCESSORY EQUIPMENT

A.

Provide engine with adequate horsepower to achieve specified power output at rated speed,
accounting for alternator efficiency and parasitic loads.

Engine Fuel System - Gaseous (Spark Ignition):

1.
2.

Fuel Source: Natural gas.

Engine Fuel Connections: Provide suitable, approved flexible fuel lines for coupling
engine to fuel source.

Provide components/features indicated and as necessary for operation and/or required by
applicable codes, including but not limited to:

a. Carburetor.

b. Gas pressure regulators.
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c.  Fuel shutoff control valves.
d. Low gas pressure switches.

C. Engine Starting System:

1. System Type: Electric, with DC solenoid-activated starting motor(s).

Battery(s):

a. Battery Type: Lead-acid.

b. Battery Capacity: Size according to manufacturer's recommendations for achieving
starting and load acceptance requirements under worst case ambient temperature;
capable of providing cranking through two complete periods of cranking limiter time-
outs without recharging.

c. Provide battery rack, cables, and connectors suitable for the supplied battery(s); size
battery cables according to manufacturer's recommendations for cable length to be
installed.

3. Battery-Charging Alternator: Engine-driven, with integral solid-state voltage regulation.

D. Engine Speed Control System (Governor):

1. Single Engine Generator Sets (Not Operated in Parallel): Provide electronic isochronous
governor for controlling engine speed/alternator frequency.

2. Frequency Regulation, Electronic Isochronous Governors: No change in frequency from
no load to full load; plus/minus 0.25 percent at steady state.

E. Engine Lubrication System:

1. System Type: Full pressure, with engine-driven, positive displacement lubrication oil
pump, replaceable full-flow oil filter(s), and dip-stick for oil level indication. Provide oil
cooler where recommended by manufacturer.

2. Oil Heater: Provide thermostatically controlled oil heater to improve starting under cold
ambient conditions.

F. Engine Cooling System:

1.  System Type: Closed-loop, liquid-cooled, with unit-mounted radiator/fan and engine-
driven coolant pump; suitable for providing adequate cooling while operating at full load
under worst case ambient temperature.

2. Fan Guard: Provide suitable guard to protect personnel from accidental contact with fan.

G. Engine Air Intake and Exhaust System:

1.  Air Intake Filtration: Provide engine-mounted, replaceable, dry element filter.
Engine Exhaust Connection: Provide suitable, approved flexible connector for coupling
engine to exhaust system.

3. Exhaust Silencer: Provide critical grade or better exhaust silencer with sound attenuation
not less than basis of design; select according to manufacturer's recommendations to meet
sound performance requirements, where specified.
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24 ALTERNATOR (GENERATOR)

A.

Alternator: 4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator complying
with NEMA MG 1; connected to engine with flexible coupling; voltage output configuration as
indicated, with re-connectable leads for 3 phase alternators.

Exciter:

1. Exciter Type: Brushless; provide permanent magnet generator (PMG) excitation system;
self-excited (shunt) systems are not permitted.

2. PMG Excitation Short-Circuit Current Support: Capable of sustaining 300 percent of
rated output current for 10 seconds.

3. Voltage Regulation (with PMG excitation): Plus/minus 0.5 percent for any constant load
from no load to full load.

Temperature Rise: Comply with UL 2200.

Insulation System: NEMA MG 1, Class H; suitable for alternator temperature rise.

Enclosure: NEMA MG 1, drip-proof.

Total Harmonic Distortion: Not greater than five percent.

Alternator Heater: Provide strip heater to prevent moisture condensation on alternator
windings.

2.5 GENERATOR SET CONTROL SYSTEM

A.

Provide microprocessor-based control system for automatic control, monitoring, and protection
of generator set. Include sensors, wiring, and connections necessary for functions/indications
specified. For parallel generator sets provide digital paralleling controls.

Control Panel:

1.  Control Panel Mounting: Unit-mounted unless otherwise indicated; vibration isolated.
2. Generator Set Control Functions:
a. Automatic Mode: Initiates generator set start/shutdown upon receiving
corresponding signal from remote device (e.g. automatic transfer switch).
Manual Mode: Initiates generator set start/shutdown upon direction from operator.
Reset Mode: Clears all faults, allowing generator set restart after a shutdown.
d. Emergency Stop: Immediately shuts down generator set (without time delay) and
prevents automatic restarting until manually reset.
e. Cycle Cranking: Programmable crank time, rest time, and number of cycles.
f.  Time Delay: Programmable for shutdown (engine cooldown) and start (engine
warmup).
g.  Voltage Adjustment: Adjustable through range of plus/minus 5 percent.
3. Generator Set Status Indications:
a. Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.

o
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Current (Amps): For each phase.
Frequency (Hz).
Real power (W/kW).
Reactive power (VAR/kVAR).
Apparent power (VA/kVA).
Power factor.
Duty Level: Actual load as percentage of rated power.
Engine speed (RPM).
Battery voltage (Volts DC).
Engine oil pressure.
Engine coolant temperature.
Engine run time.
Generator powering load (position signal from transfer switch).
4. Generator Set Protection and Warning/Shutdown Indications:
a. Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA 99
systems including but not limited to the following protections/indications:
1) Overcrank (shutdown).
2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4) High coolant temperature (shutdown).
5) Low oil pressure (shutdown).
6) Overspeed (shutdown).
7) Low fuel level (warning).
8) Low coolant level (warning/shutdown).
9)  Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).
b. In addition to NFPA 110 requirements, provide the following protections/indications:
1) High AC voltage (shutdown).
2) Low AC voltage (shutdown).
3) High frequency (shutdown).
4) Low frequency (shutdown).
5) Overcurrent (shutdown).
c. Provide contacts for local and remote common alarm.
d. Provide lamp test function that illuminates all indicator lamps.
5. Other Control Panel Features:
a. Eventlog.

Sg o ATER M0 A0 o

C. Remote Annunciator:

1. Remote Annunciator Mounting: Wall-mounted in Electrical Room near the transfer
switches; Provide flush-mounted annunciator for finished areas and surface-mounted
annunciator for non-finished areas unless otherwise indicated.

2. Generator Set Status Indications:
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a. Generator powering load (via position signal from transfer switch).
b. Communication functional.
3. Generator Set Warning/Shutdown Indications:
a. Comply with NFPA 110 for Level 1 systems including but not limited to the
following indications:
1) Overcrank (shutdown).
2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4) High coolant temperature (shutdown).
5) Low oil pressure (warning).
6) Low oil pressure (shutdown).
7) Overspeed (shutdown).
8) Low fuel level (warning).
9) Low coolant level (warning/shutdown).
10) Generator control not in automatic mode (warning).
11) High battery voltage (warning).
12) Low cranking voltage (warning).
13) Low battery voltage (warning).
14) Battery charger failure (warning).
Provide audible alarm with silence function.
c. Provide lamp test function that illuminates all indicator lamps.

Remote Emergency Stop: Provide approved red, mushroom style remote emergency stop
button where indicated or required by authorities having jurisdiction. An interior and exterior
emergency stop button are required. Mount the interior button next to the remote annunciator.
Mount the exterior button on the exterior of the building within site of the generator where
“within site” is not achievable, mount on the generator enclosure.

2.6 GENERATOR SET ENCLOSURE

A.

B.

Enclosure Type: Sound attenuating, weather protective.
Enclosure Material: Steel or aluminum.

Hardware Material: Stainless steel.

Color: Architect selected.

Access Doors: Lockable, with all locks keyed alike.
Openings: Designed to prevent bird/rodent entry.

External Drains: Extend oil and coolant drain lines to exterior of enclosure for maintenance
service.

Sound Attenuating Enclosures: Line enclosure with non-hydroscopic, self-extinguishing
sound-attenuating material.
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Motorized intake and exhaust actuated dampers.
Utilize an upward discharging radiator hood.

Exhaust Silencers: Where exhaust silencers are mounted within enclosure in main engine
compartment, insulate silencer to minimize heat dissipation as necessary for operation at rated
load under worst case ambient temperature.

Enclosure Space Heater: Provide thermostatically controlled enclosure space heater to prevent
condensation and improve starting under cold ambient conditions; size according to
manufacturer's recommendations for achieving starting and load acceptance requirements under
worst case ambient temperature.

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Perform work in accordance with NECA 1 (general workmanship).
Install products in accordance with manufacturer's instructions.

Install generator sets and associated accessories for maintenance and clearances in accordance
with NECA/EGSA 404.

Arrange equipment to provide minimum clearances and required maintenance access.
Unless otherwise indicated, mount generator set on properly sized, minimum 6 inch high
reinforced concrete pad with turn down frost legs. Provide in accordance with Section 03 30
00.

Generator shall be located on the ground unless approved by the University.

Use manufacturer's recommended oil and coolant, suitable for the worst case ambient
temperatures.

Provide engine factory mounted exhaust piping. When not factory installed provide:

1. Include piping expansion joints, piping insulation, thimble, condensation trap/drain, rain
cap, hangers/supports, etc. as indicated or as required.

2. Do not exceed manufacturer's maximum back pressure requirements.

Install critical exhaust silencer, where not factory installed.

Provide grounding and bonding in accordance with Section 26 05 26.

Identify system wiring and components in accordance with Section 26 05 53.
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3.2 MAINTENANCE

A. Provide to Owner a proposal as an alternate to the base bid, a separate maintenance contract for
the service and maintenance of engine generator system for two years from date of Substantial
Completion; Include a complete description of preventive maintenance, systematic
examination, adjustment, inspection, and testing, with a detailed schedule.

B. Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed along with
evaluations and recommendations.

C. Provide trouble call-back service upon notification by Owner:

1. Provide on-site response within 4 hours of notification.
Include allowance for call-back service during normal working hours at no extra cost to
Owner.

3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

PART 4 END OF SECTION
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