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PART 3 - EXECUTION

31 INSTALLATION

A Paosition each filter unit with clearance for normal service and maintenance. Anchor filter holding
frames to substrate.

B. Install filters in position to prevent passage of unfiltered air.

C. Install filter gage for each filter bank.

D. Do not operate fan system until filters (temporary or permanent) are in place. Replace
temporary filters that were used during construction and testing with new, clean filters.

E. Install filter-gage static-pressure tips upstream and downstream from filters. Install filter gages
on filter banks with separate static-pressure taps upstream and downstream from filters. Mount
filter gages on outside of filter housing or filter plenum in an accessible position. Adjust and level
inclined gages.

F. Coordinate filter installations with duct and air-handling unit installations.

3.2 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installation, including connections.

B. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

C. Tests and Inspections:

1. Test for leakage of unfiltered air while system is operating. _

2. HEPA Filters: Pressurize housing to a minimum of 3.0-inch wg or to designed operating
pressure, whichever is higher; and test housing joints, door seals, and sealing edges of
filter for air leaks according to pressure-decay method in ASME N510.

D.  Airfilter will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.3 CLEANING

A After completing system installation and testing, adjusting, and balancing air-handling and air-

distribution systems, clean filter housings and install new filter media.
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SECTION 23 6423

SCROLL WATER CHILLERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A Section Includes:

1. Packaged, air-cooled, electric-motor-driven, scroll water chillers.

1.3 DEFINITIONS

A COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy
input using consistent units for any given set of rating conditions.

B. DDC: Direct digital control.

C. EER: Energy-efficiency ratio. The ratio of the cooling capacity given in terms of Btu/h to the total
power input given in terms of watts at any given set of rating conditions.

D. IPLV: Integrated part-load value. A single number part-load efficiency figure of merit. calculated
per the method defined by ARI 506/110 and referenced to ARI standard rating conditions.

E. kW/Ton: The ratio of total power input of the chiller in kilowatts to the net refrigerating capacity
in tons at any given set of rating conditions.

F. NPLV: Nonstandard part-load value. A single number part-load efficiency figur'e' of merit
calculated per the method defined by ARI 506/110 and intended for operating conditions other
than the ARI standard rating conditions.

14 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Scroll water chillers shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separatioq of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event." _ _

2. Units shall have a current and valid OSHPD OSP# and report certifying compliance with
special seismic certification requirements.
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1.5 ACTION SUBMITTALS

A Product Data: Include refrigerant, rated capacities, operating characteristics, furnished
specialties, and accessories.

1. Performance at ARI standard conditions and at conditions indicated.

2. Performance at ARI standard unloading conditions.

3. Minimum evaporator flow rate.

4, Refrigerant capacity of water chiller.

5. Oil capacity of water chiller.

6. Fluid capacity of evaporator.

7. Fluid capacity of condenser.

8. Characteristics of safety relief valves.

9. Minimum entering condenser-air temperature

10. Performance at varying capacity with constant design entering condenser-air
temperature. Repeat performance at varying capacity for different entering condenser-air
temperatures from design to minimum in 10 deg F increments.

B. Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies, control

panels, sections and elevations, and unit isolation. Include the following:

arON =~

Assembled unit dimensions.

Weight and load distribution.

Required clearances for maintenance and operation.
Size and location of piping and wiring connections.
Wiring Diagrams: For power, signal, and control wiring.

1.6 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Floor plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

PN =

Structural supports.

Piping roughing-in requirements.

Wiring roughing-in requirements, including spaces reserved for electrical equipment.
Access requirements, including working clearances for mechanical controls and electrical
equipment, and tube pull and service clearances.

B. Certificates: For certification required in "Quality Assurance" Article.

C. Seismic Qualification Certificates: For water chillers, accessories, and components from
manufacturers.

1.

2.

DCGA 14044
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Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Current and valid OSHPD special seismic certification report.
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D. Source quality-control test reports.
E. Startup service reports.
F. Warranty: Sample of special warranty.
1.7 CLOSEOUT SUBMITTALS
A Operation and Maintenance Data: For each water chiller to include in emergency, operation,
and maintenance manuals.
1.8 QUALITY ASSURANCE
A ARI Certification: Certify chiller according to ARI 590 certification program.
B. ARI Rating: Rate water chiller performance according to requirements in ARl 506/110, "Water
Chilling Packages Using the Vapor Compression Cycle."
C. ASHRAE Compliance: ASHRAE 15 for safety code for mechanical refrigeration.
D. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6
- "Heating, Ventilating, and Air-Conditioning."
E. ASME Compliance: Fabricate and stamp water chiller heat exchangers to comply with ASME
Boiler and Pressure Vessel Code.
F. Comply with NFPA 70.
G. U.L 1995 listed.
1.9 DELIVERY, STORAGE, AND HANDLING
A Ship water chillers from the factory fully charged with refrigerant and filled with oil.
B. Package water chiller for export shipping.
1.10 COORDINATION
A Coordinate sizes and locations of concrete bases with actual equipment provided.
B. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures.
C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with
actual equipment provided.
1.11 WARRANTY
A. Special Warranty: Manufacturer's standard form in which manufacturer agrees t_o repair_or
replace components of water chillers that fail in materials or workmanship within specified
period.
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1. Compressor Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21 PACKAGED AIR-COOLED WATER CHILLERS
A Manufacturers:
1. Trane
2. York
3. Carrier
B. Description: Factory-assembled and run-tested water chiller complete with base and frame,
condenser casing, compressors, compressor motors and motor controllers, evaporator,
condenser coils, condenser fans and motors, electrical power, controls, and accessories.
C. Fabricate base, frame, and attachment to water chiller components strong enough to resist
movement during a seismic event when water chiller base is anchored to field support structure.
D. Cabinet:
1. Base: Galvanized-steel base extending the perimeter of water chiller. Secure frame,
compressors, and evaporator to base to provide a single-piece unit.
2. Frame: Rigid galvanized-steel frame secured to base and designed to support cabinet,
condenser, control panel, and other chiller components not directly supported from base.
3. Casing: Galvanized steel.
4, Finish: Coat base, frame, and casing with a corrosion-resistant coating capable of
withstanding a 1,000-hour salt-spray test according to ASTM B 117.
5. Sound-reduction package consisting of the following:
a. Acoustic enclosure around compressors.
b. Reduced-speed fans with acoustic treatment.
c. Designed to reduce sound level without affecting performance.
E. Compressors:
1. Description: Positive-displacement direct drive with hermetically sealed casing. _
2. Each compressor provided with suction and discharge service valves, crankcase oil
heater, and suction strainer.
3. Operating Speed: Nominal 3600 rpm for 60-Hz applications.
4. Capacity Control: On-off compressor cycling, plus hot-gas bypass.
5. Oil Lubrication System: Automatic pump with strainer, sight glass, filling connection, filter
with magnetic plug, and initial oif charge.
6. Vibration Isolation: Mount individual compressors on vibration isolators.
F. Compressor Motors:
1. Hermetically sealed and cooled by refrigerant suction gas.
2. High-torque, two-pole induction type with inherent thermal-overload protection on each
phase.
DCGA 14044
2014-12-24

236423-4



RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

G. Compressor Motor Controllers:

1.

Across the Line: NEMA ICS 2, Class A, full voltage, nonreversing.

H. Refrigeration:

—_

Refrigerant: R-410a. Classified as Safety Group A1 according to ASHRAE 34.

2. Refrigerant Compatibility: Parts exposed to refrigerants shall be fully compatible with
refrigerants, and pressure components shall be rated for refrigerant pressures.

3. Refrigerant Circuit: Each circuit shall include a thermal-expansion valve, refrigerant
charging connections, a hot-gas muffler, compressor suction and discharge shutoff
valves, a liquid-line shutoff valve, a replaceable-core filter-dryer, a sight glass with
moisture indicator, a liquid-line solenoid valve, and an insulated suction line.

4, Refrigerant Isolation: Factory install positive shutoff isolation valves in the compressor
discharge line and the refrigerant liquid-line to allow the isolation and storage of the
refrigerant charge in the chiller condenser.

l. Evaporator:
1. Brazed Piate:
a. Direct-expansion, single-pass, brazed-plate design.
b. Type 316 stainless-steel construction.
C. Code Compliance: Tested and stamped according to ASME Boiler and Pressure
Vessel Code.
d. Fluid Nozzles: Terminate with mechanical-coupling end connections for connection
to field piping.
e. Water side working pressure rated at 150 psig.
f. Refrigerant side working pressure rated at 460 psig.
J. Air-Cooled Condenser:
1. Plate-fin coil with integral subcooling on each circuit, rated at 650 psig.
a. Construct coils of copper tubes mechanically bonded to aluminum fins.

2. Fans: Direct-drive propeller type with statically and dynamically balanced fan blades,
arranged for vertical air discharge.

3. Fan Motors: Totally enclosed nonventilating (TENV) or totally enclosed air over (TEAO)
enclosure, with permanently lubricated bearings, and having built-in overcurrent- and
thermal-overload protection.

4, Fan Guards: Steel safety guards with corrosion-resistant coating.

5. Unit shall be capable of starting and running at outdoor ambient temperatures from 32

deg F up to 125°F.

K. Electrical Power:

DCGA 14044
2014-12-24

Factory-installed and -wired switches, motor controllers, transformers, and other electrical
devices necessary shall provide a single-point field power connection to water chiller.
House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with
lock and key or padiock and key.

Wiring shall be numbered and color-coded to match wiring diagram.
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4. Install factory wiring outside of an enclosure in a raceway.

5. Field power interface shall be NEMA KS 1, heavy-duty, fused disconnect switch.

6. Provide branch power circuit to each motor and to controls with one of the following
disconnecting means:
a. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for

fuses. Select and size fuses to provide Type 2 protection according to IEC 60947-
4-1,

7. Provide each motor with overcurrent protection.

8. Overload relay sized according to UL 1995, or an integral component of water chiller
control microprocessor.

9. Phase-Failure and Undervoltage: Solid-state sensing with adjustable settings.

10.  Provide power factor correction capacitors to correct power factor to 0.95 at full load.

11.  Transformer: Unit-mounted transformer with primary and secondary fuses and sized with
enough capacity to operate electrical load plus spare capacity.
a. Power unit-mounted controls where indicated.
b. Power unit-mounted, ground fault interrupt (GF1) duplex receptacle.

12.  Control Relays: Auxiliary and adjustable time-delay relays.

13.  Indicate the following for water chiller electrical power supply:
a. Current, phase to phase, for all three phases.
b. Voltage, phase to phase and phase to neutral for all three phases.
c. Three-phase real power (kilowatts).
d. Three-phase reactive power (kilovolt amperes reactive).
e. Power factor.
f. Running log of total power versus time (kilowatt hours).
g. Fault log, with time and date of each.

L. Controls:

1. Stand-alone, microprocessor based.

2. Enclosure: Share enclosure with electrical power devices or provide a separate enclosure
of matching construction.

3. Operator Interface: Keypad or pressure-sensitive touch screen. Multiple-character,
backlit, liquid-crystal display or light-emitting diodes. Display the following:
a. Date and time.
b. Operating or alarm status.
c. Operating hours.
d. Outside-air temperature if required for chilled-water reset.
e Temperature and pressure of operating set points.
f. Entering and leaving temperatures of chilled water.
g. Refrigerant pressures in evaporator and condenser.
h. Saturation temperature in evaporator and condenser.
i. No cooling load condition.
j- Elapsed time meter (compressor run status).
k. Pump status.
L Antirecycling timer status.
m. Percent of maximum motor amperage.

DCGA 14044
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n. Current-limit set point.

0. Number of compressor starts.

p. Flow switch status.

4, Control Functions:

a. Manual or automatic startup and shutdown time schedule.

b. Entering and leaving chilled-water temperatures, control set points, and motor load
limit. Chilled-water leaving temperature shall be reset based on return-water
temperature.

C. Current limit and demand limit.

d. External water chiller emergency stop.

e. Antirecycling timer.

f. Automatic lead-lag switching.

5. Manual-Reset Safety Controls: The following conditions shall shut down water chiller and
require manual reset:

a. Low evaporator pressure or high condenser pressure.

b. Low chilled-water temperature.

c. Refrigerant high pressure.

d. High or low oil pressure.

e. High oil temperature.

f. Loss of chilled-water flow.

g. Control device failure.

h. Motor current overload.

i. Phase loss, imbalance, or reversal.

6. Interface with DDC System for HVAC: Factory-installed hardware and software to enable

DDC system for HVAC to monitor, control, and display water chiller status and alarms.

a. ASHRAE 135 (BACnet) communication interface with DDC system for HVAC shall
enable DDC system for HVAC operator to remotely control and monitor the water
chiller from an operator workstation. Control features and monitoring points
displayed locally at water chiller control panel shall be available through DDC
system for HVAC.

M. Insulation:
1. Material: Closed-cell, flexible elastomeric, thermal insulation complying with

ASTM C 534, Type |, for tubular materials and Type Il, for sheet materials.

2. Thickness: 1-1/2 inches.
3. Factory-applied insulation over cold surfaces of water chiller components.

a. Adhesive: As recommended by insulation manufacturer and applied to 100 percent
of insulation contact surface. Seal seams and joints.

4. Apply protective coating to exposed surfaces of insulation.

N. Accessories:
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1. Factory-furnished, chilled-water flow switches for field installation, or alternatively factory
installed.
2. Individual compressor suction and discharge shutoff valves for each refrigeration circuit.

Capacities and Characteristics: See schedule on plans.
SOURCE QUALITY CONTROL
Perform functional test of water chillers before shipping.

Factory performance test water chillers, before shipping, according to ARI 506/110, "Water
Chilling Packages Using the Vapor Compression Cycle."

Factory test and inspect evaporator according to ASME Boiler and Pressure Vessel Code:
Section VIII, Division 1. Stamp with ASME label.

For water chillers located outdoors, rate sound power level according to ARI 370 procedure.

PART 3 - EXECUTION

3.1 EXAMINATION
A Before water chiller installation, examine roughing-in for equipment support, anchor-bolt sizes
and locations, piping, and electrical connections to verify actual locations, sizes, and other
conditions affecting water chiller performance, maintenance, and operations.
1. Water chiller locations indicated on Drawings are approximate. Determine exact locations
before roughing-in for piping and electrical connections.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 WATER CHILLER INSTALLATION
A Install water chillers on support structure indicated.
B. Equipment Mounting:
1. Install water chillers on cast-in-place concrete equipment bases. Comply with
requirements for equipment bases and foundations specified in Section 033000 "Cast-in-
Place Concrete.”
C. Maintain manufacturer's recommended clearances for service and maintenance.
D. Charge water chiller with refrigerant if not factory charged and fill with oil if not factory installed.
E. Install separate devices furnished by manufacturer and not factory installed.
DCGA 14044
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3.3 CONNECTIONS

A Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116 Hydronic
Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

B. install piping adjacent to chiller to allow service and maintenance.

C. Evaporator Fluid Connections: Connect to evaporator inlet with shutoff valve, strainer, flexible
connector, thermometer, and plugged tee with pressure gage. Connect to evaporator outlet with
shutoff valve, balancing valve, flexible connector, flow switch, thermometer, plugged tee with
pressure gage, and drain connection with valve. Make connections to water chiller with a
mechanical coupling.

D. Condenser Fluid Connections: Connect to condenser inlet with shutoff valve, strainer, flexible
connector, thermometer, and plugged tee with pressure gage. Connect to condenser outlet with
shutoff valve, balancing valve, flexible connector, flow switch, thermometer, plugged tee with
pressure gage, and drain connection with valve. Make connections to water chiller with a
mechanical coupling.

E. Refrigerant Pressure Relief Valve Connections: For water chillers installed indoors, extend vent
piping to the outside without valves or restrictions. Comply with ASHRAE 15.

F. Connect each drain connection with a union and drain pipe and extend pipe, full size of
connection, to floor drain. Provide a shutoff valve at each connection if required.

3.4 STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.

B. Inspect field-assembled components, equipment installation, and piping and electrical
connections for proper assemblies, installations, and connections.

C. Complete installation and startup checks according to manufacturer's written instructions and
perform the following:

Verify that refrigerant charge is sufficient and water chiller has been leak tested.

Verify that pumps are installed and functional.

Verify that thermometers and gages are installed.

Operate water chiller for run-in period.

Check bearing lubrication and oil levels.

Verify that refrigerant pressure relief device for chillers installed indoors is vented outside.
Verify proper motor rotation.

Verify static deflection of vibration isolators, including deflection during water chiller
startup and shutdown.

9. Verify and record performance of chilled-water flow and low-temperature interlocks.

10.  Verify and record performance of water chiller protection devices.

11.  Test and adjust controls and safeties. Replace damaged or malfunctioning controls and
equipment.

NI WN

D. Prepare a written startup report that records results of tests and inspections.
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3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain water chillers. Video record the fraining sessions.

END OF SECTION
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SECTION 23 7313

CUSTOM ROOFTOP AIR-HANDLING UNITS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Constant-air-volume, air-handling units.
PERFORMANCE REQUIREMENTS

Delegated Design: Design vibration isolation and seismic-restraint details, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

Structural Performance: Casing panels shall be self-supporting and capable of withstandi.ng
133 percent of internal static pressures indicated, without panel joints exceeding a deflection of
L/200 where "L" is the unsupported span length within completed casings.

Seismic Performance: Air-handling units shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

2. Units shall have a current and valid OSHPD OSP# and report certifying compliance with
special seismic certification requirements.

ACTION SUBMITTALS
Product Data: For each air-handling unit indicated.

1. Unit dimensions and weight.
2. Cabinet material, metal thickness, finishes, insulation, and accessories.
3. Fans:

Certified fan-performance curves with system operating conditions indicated.
Certified fan-sound power ratings.

Fan construction and accessories.

Motor ratings, electrical characteristics, and motor accessories.

a0 oTw
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Certified coil-performance ratings with system operating conditions indicated.
Dampers, including housings, linkages, and operators.

Filters with performance characteristics.

Sound traps with acoustical information.

No oA~

INFORMATIONAL SUBMITTALS

Coordination Drawings: Roof plans and other details, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of the items
involved:

1. Roof layout and relationships between components and adjacent structural and
mechanical elements.

2. Support location, type, and weight.

3. Field measurements.

Seismic Qualification Certificates: For air-handling units, accessories, and components, from
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

4. Current and valid OSHPD OSP# and report certifying compliance with special seismic
certification requirements.

Source quality-contro! reports.
Field quality-control reports.
CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air-handling units to include in emergency, operation,
and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Filters: One set(s) for each air-handling unit.
2. Gaskets: One set(s) for each access door.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-
handling units and components.

ARI Certification: Air-handling units and their components shall be factory tested according to
ARI 430, "Central-Station Air-Handling Units," and shall be listed and labeled by ARI.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment” and Section 7 - "Construction and Startup."

ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6
- "Heating, Ventilating, and Air-Conditioning."

Comply with NFPA 70.
COORDINATION
Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate sizes and locations of structural-steel support members, if any, with actual
equipment provided.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

MANUFACTURERS

Acceptable Manufacturers: Subject to compliance with requirements of the Contract Documents
as judged by the Engineer, provide product by one of the manufacturers listed. If not listed,
submit as substitution according to Conditions of the Contract and Division 01 Section
“Substitution Procedures.”

1. Energy Labs
2. Governair
3. Hunt-Air

GENERAL

Furnish and install where shown on the plans, mechanical frame style air handling units specifi-
cally designed for OUTDOOR application with construction features as specified below. The
units shall be provided and installed in strict accordance with the specifications. All units shall
be complete with all components and accessories as specified. Any exceptions must be clearly
defined. The contractor shall be responsible for any additional expenses that may occur due to
any exception made.

Air handling units shall meet the seismic design requirements set forth in the International
Building Code (IBC 2009). Equipment manufacturer shall provide certificate of compliance stat-
ing units have been certified for the seismic requirements indicated on the structural drawings
and in accordance with ASCE 7-05 / ICC-ES AC-156. Unit certification shall be based on a
maximum Sds value of 1.93g. Certification of the Air Handling Equipment shall be through en-
gineering analysis performed by an independent registered professional consulting engineer
specializing in seismic analysis. The analysis performed shall include structural calculations,

DCGA 14044
2014-12-24

237313-3



23

RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

static and dynamic finite element analysis and shake table testing in accordance with ASCE-7-
05/ ICC-ES-AC-156. A Copy of the Seismic Certification shall also be submitted to the engi-
neer with the submittals for review and approval. Certificate of Compliance shall also be sub-
mitted to the code enforcement official for review and acceptance. The air handler shall be pro-
vided with IBC Compiliant Labeling.

Standard Factory Tests: The fans shall be factory run tested to ensure structural integrity and
proper RPM. All electrical circuits shall be tested to ensure correct operation before shipment of
unit. Units shall pass quality control and be thoroughly cleaned prior to shipment.

UNIT CONSTRUCTION DESCRIPTION

General: Provide factory-fabricated air handling units with capacity as indicated on the
schedule. Units shall have overall dimensions as indicated and fit into the space available with
adequate clearance for service as determined by the Engineer. Units shall be completely
assembled. Multiple sectioned units shall be shipped as a single factory assembled piece
(except where shipping limitations prevent) de-mounted into modular sections in the field by the
contractor. Units shall be furnished with sufficient gasket and bolts for reassembly in the field by
the contractor. Unit manufacturer shall provide certified ratings conforming to the latest edition
of AMCA 210, 310, 500 and ARI 410. All electrical components and assemblies shall comply
with NEMA standards. Unit internal insulation must have a flame spread rating not over 25 and
smoke developed rating no higher than 50 complying with NFPA 90A, “Standard for the
Installation of Air Conditioning and Ventilating Systems.” Units shall comply with NFPA 70,
“National Electrical Code,” as applicable for installation and electrical connections of ancillary
electrical components of air handling units. Tags and decals to aid in service or indicate caution
areas shall be provided. Electrical wiring diagrams shall be attached to the control panel access
doors. Operation and maintenance manuals shall be furnished with each unit. Units shall be UL
or ETL listed.

Rigging Provision — Multiple Piece Units: Units shipped in multiple sections shall be engineered
for field assembly. The base frame shall have integral lifting lugs. The lifting lugs shall be
fabricated from structural steel with an appropriate rigging hole. Lifting lugs shall be located at
the corner of each section (and along the sides if required) and sized to allow rigging and
handling of the unit. All gasket and necessary assembly hardware shall ship loose with unit.
Junction boxes with a factory supplied numbered terminal strip shall be supplied at each
shipping split for reconnection of control wiring.

Unit Base - Floor: Unit perimeter base shall be completely welded and fabricated using heavy
gauge ASTM A36 structural steel tubing on steel channel. (Note: bolted or formed metal bases
are not acceptable) Cross supports shall be welded to perimeter base steel tubing and located
on maximum 24" centers to provide support for internal components. Base rails shall include
liting lugs welded to perimeter base at the corner of the unit or each section if de-mounted.
Entire base frame is to be painted with a phenolic coating for long term corrosion resistance.
Internal walk-on floor shall be 10 gauge aluminum or 14 gauge bright galvanized steel
treadplate. The outer sub-floor of the unit shall be made from 20 gauge galvanized steel. The
floor cavity shall be spray foam insulated with floor seams gasketed for thermal break and
sealed for airtight / watertight construction. Where access is provided to the unit interior, floor
openings shall be covered with walk on phenolic coated steel safety grating and be formed with
steel flanges for duct connection. Single wall floors with glued and pinned insulation and no sub
floor are not acceptable. Base frame shall be attached to the unit at the factory.
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D.  Unit Casing — The construction of the air handling unit shall consist of a steel frame with formed
16 gauge galvanized steel exterior casing panels. The exterior casing panels shall be attached
to the gasketed steel frame with corrosion resistant fasteners. All casing panels shall be
completely removable from the unit exterior without affecting the unit's structural integrity. (Units
without framed type of construction shall be considered, provided the exterior casing panels are
made from 14 gauge galvanized steel, maximum panel center lines are less than 20 inches and
deflection is less than L/200 @ 9” positive pressure). The air handling unit casing shall be of the
“no-through-metal” design. The casing shall incorporate insulating thermal breaks as required
so that, when fully assembled, there’s no path of continuous unbroken metal to metal
conduction from inner to outer surfaces. Provide necessary support to limit casing deflection to
L/200 of the narrowest panel dimension. If panels cannot meet this deflection, additional internal
reinforcing is required. All panel seams shall be caulked and sealed for an airtight unit. Leakage
rates shall be less than 1% at design static pressure or 9° W.C. whichever is greater.

Note: If manufacturer cannot provide thermal break (no through metal) and or removable
exterior panel construction it must be noted as an exception on the bid.

Roof panels shall be sioped at 1/4inch per foot. The exterior panel finish shall be: Painted with
a polyester resin coating designed for long term corrosion resistance or an industrial grade high
solids polyurethane paint, meeting or exceeding (ASTM B-117) Salt Spray Resistance at 95
degrees F. 2,500 hrs. and (ASTM D-2247) Humidity Resistance at 95 degrees F. 2,500 hrs.
Finish color shall be approved by the architect.

E. Double Wall Liner - Each unit shall have double wall construction with 20 gauge solid
galvanized steel liner in all sections except exhaust fan and coil sections; perforated galvanized
liner in the exhaust air section between the exhaust air opening and the exhaust fan array; and
20 gauge stainless steel liner at coil sections. The double wall interior panel shall be removable
from the outside of the unit without affecting the structural integrity of the unit.

F. Insulation - Entire unit to be insulated with a full 3" thick non-compressed fiberglass insulation or
a 2 part polyurethane foam providing R-12.5 thermal rating. The insulation shall have an
effective thermal conductivity (C) of .24 (BTU in./sq.ft. F°) and a noise reduction coefficient
(NRC) of 0.70 / per inch thick (based on a type "A" mounting). The coefficients shall meet or
exceed a 3.0 P.C.F. density material rating. Insulation shall meet the erosion requirements of
UL 181 facing the air stream and fire hazard classification of 25/50 (per ASTM-84 and UL 723
and CAN/ULC S102-M88) and meet NFPA 90A and 90B. All insulation edges shall be
encapsulated within the panel. All perforated sections shall have Micromat® or equivalent
insulation with non-woven mat facing, 5000 fpm rating and non-hygroscopic fibers as
manufactured by Johns Manville or approved equivalent.

G.  Access Doors - The unit shall be equipped with solid double wall insulated (same as the unit
casing), hinged access doors all on one side of unit. The doorframe shall be extruded
aluminum, foam filled with a built in thermal break barrier and full perimeter gasket. The door
hinge assembly shall be completely adjustable die cast stainless steel. There shall be a
minimum of two heavy duty handles per door. Provide ETL, UL 1995, and CAL-OSHA approved
tool operated safety latch on all fan section access doors.

Note: If manufacturer cannot provide thermal break door design it must be noted as an
exception on the bid.

1. Access doors in the fan section shall be provided with 10” x 10" dual thermal pane safety
glass windows.

2. Access doors shall be provided in the followings locations:
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a. Fans

b. Filters

c. Dampers

d. Coils

e. Discharge plenum
FAN ARRAY

The multiple fan array systems shall include multiple (minimum 6 supply and 6 relief fans),
direct driven, arrangement 4 plenum fans constructed per AMCA requirements for the duty
specified class Ill as required. Class | fans are not acceptable. Fans shall be rated in
accordance with and certified by AMCA for performance. All fans shall be selected to deliver the
specified airflow quantity at the specified operating Total Static Pressure and specified
fan/motor speed. The fan array shall be selected to operate at a system Total Static Pressure
that does not exceed 90% of the specified fan’s peak static pressure producing capability at the
specified fan/motor speed. Each fan/motor cube or cell shall include a minimum 14 gauge, G
90U Galvanized steel intake wall, 14 gauge spun steel fan inlet funnel, and an 10 gauge G90
Galvanized steel motor support plate rail and structure. All motors shall be standard foot
mounted type TEAO selected at the specified operating voltage, RPM, and efficiency as
specified or as scheduled elsewhere. Motors shall meet the requirements of NEMA MG-1 Part
30 and 31, section 4.4.2. See Section 23 05 13 “Motors.” Motor HP shall not exceed the
scheduled HP as indicated in the AHU equipment schedule(s). Steel cased motors and/or ODP
motors are not acceptable. All motors shall include permanently seaied (L10-400,000 hr)
bearings and AEGIS™ shaft grounding to protect the motor bearings from electrical discharge
machining due to stray shaft currents. Each fan/motor assembly shall be dynamically balanced
to meet AMCA standard 204-96, exceeding category BV-5, to meet or exceed an equivalent
Grade G.55, producing a maximum rotational imbalance of .03” per second peak, filter in (
.55mm per second peak, filter in) residual imbalance. Fan and motor assemblies submitted for
approval incorporating larger than 22” wheel size and 215 T frames size motors will not be
acceptable. Copies of the certified balancing reports shall be provided with the unit O&M
manuals at the time of shipment. Submittals that do not include a statement of compliance with
this requirement will be returned to the contractor without review.

The multiple fan array AHU unit shall provide the specified acoustical performance as
scheduled for the unit supply discharge opening(s) and the OSA and Exhaust air opening(s).
Listed or alternate manufacturers, providing multiple fan arrays that incorporate fans which are
not manufactured by the AHU manufacturer, must provide modeled acoustical performance of
the AHU unit for approval. Submitted sound and performance data for preapproval showing only
single fan performance for multiple fan arrays will be returned without review. Approved
alternate or listed manufacturers that do not manufacture their own fans for the specific purpose
of use in multiple fan arrays, shall provide a letter guaranteeing submitted AHU performance for
flow, pressure, and acoustics at the perimeter boundary of the unit signed by an officer of the
OEM fan manufacturer being submitted on. The letter from the OEM fan manufacturer must
clearly state that the submitted air handling unit perimeter boundary performance in the
submitted AHU configuration is guaranteed, and that any deficiencies in performance from that
as scheduled will be corrected at no cost to the owner. Submittals for listed and alternate
manufacturers that do not contain the letter of guarantee as described above will be returned to
the contractor disapproved and must be resubmitted for approval. Any corrective acoustical
treatment, added airway tunnel lengths, increased electrical service, and any structural
modifications necessary to meet specified and scheduled performance shall be provided at no
additional cost to the owner to meet the specified performance criteria. All proposed corrective
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actions, when required, must be submitted for approval and shall include a guarantee of
performance, as listed above, at no additional cost to the owner.

C. The fan array shall consist of multiple fan and motor "cubes” or “cells”, spaced in the air way
tunnel cross section to provide a uniform air flow and velocity profile across the entire air way
tunnel cross section and components contained therein. In order to assure uniform velocity
profile in the AHU cross section, the fan cube dimensions must be variable, such that each fan
rests in an identically sized cube or cell, and in a spacing that must be such that the submitted
array dimensions fill a minimum of 90% of the cross sectional area of the AHU air way tunnel.
There shall be no blank off plates or “spacers” between adjacent fan columns or rows to
position the fans across the air way tunnel. The array shall produce a uniform air flow profile
and velocity profile within the airway tunnel of the air handling unit to equal the specified cooling
coil and/or filter bank face velocity by +/- 10% when measured at a point 12" from the intake
side of the fan array intake plenum wall, and at a distance of 48" from the discharge side of the
fan array intake plenum wall. Submittals for units providing less than the scheduled quantity of
fans and/or spacing of the fans for multiple fan arrays shall submit CFD modeling of the air flow
profile for pre-bid approval that indicates uniform velocity and flow across all internal
components without increasing the length of the AHU unit or changing the aspect ratio of the
unit casing as designed.

D. Each individual cube or cell in the multiple fan arrays shall be provided with an integral back
flow prevention device that prohibits recirculation of air in the event a fan or multiple fans
become disabled. The system effects for the back flow prevention device(s) shall be included in
the criteria for TSP determination for fan selection purposes, and shall be indicated as a
separate line item SP loss in the submittals. Submitted AHU performance that does not indicate
allowance for system effects for the back flow prevention device(s) and the system effect for the
fan and motor enclosure in which each fan is mounted , will be returned to the contractor
disapproved and will need to be resubmitted with all of the requested information included for
approval. Back Draft Damper performance data that is per AMCA ducted inlet and discharge
arrangements will not be accepted. Damper data must be for the specific purpose of preventing
back flow in any disabled fan cube and that is mounted directly at the inlet of each fan.
Motorized dampers for this purpose are not acceptable. Submitted fan performance data which
only reflect published performance for individual fans in AMCA arrangement “A” free inlet and
discharge will not be accepted. AHU Manufacturers that do not manufacture the fans being
submitted on must provide certified performance data for fans as installed in the AHU unit with
Back Draft damper effects included. At the sole discretion of the engineer, such performance
testing may be witnessed by the engineer and/or the owner's representative.

E. Each fan motor shall be individually wired to a separate VFD (See 232923 “Variable Frequency
Motor Controllers”) and connected to a control panel. Each VFD shall be sized for the individual
fan motor HP that it serves in the fan array. Wire sizing shall be determined, and installed, in
accordance with applicable NEC standards and local code requirements.

F. At the sole discretion of the engineer, AHU manufacturers that are approved for bidding
purposes only, other than the basis of design manufacturer, and that are submitting multiple fan
arrays, shall test one or more of the submitted AHU's for flow, pressure, leakage, BHP and
acoustics as submitted and approved, prior to shipment. The testing shall be witnessed by an
owner’s representative and approved by the engineer prior to shipment of any of the submitted
AHU equipment. A test report shall be provided for each tested AHU unit and the report shall be
included in the O&M manuals for the units.
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G. Each fan & motor assembly shall be removable through a 24" wide, free area, access door
located on the discharge side of the fan wall array without removing the fan wheel from the
motor. All fan/motor access doors shall open against pressure.

25 MOTOR CIRCUIT PROTECTION:

A All motors in the fan array shall be provided with individual Motor Protection for thermal over-
load protection. All motor circuit protectors can be located in starting device enclosure or, if
required by design, in a separate enclosure. Motor circuit protector enclosure must be located
and mounted at a minimal distance from motors in the fan array. Provide remote indication by
means of aux contacts wired in series.

Remote indication: Current Sensors wired in series.
Pilot Lights: Single cover mounted pilot light for local monitoring.
26 FAN ARRAY CONTROL:
A.  Fanarray WITH VARIABLE FREQUENCY DRIVE CONTROL:

1. As required by system design, provide multiple variable frequency drives (1 per fan
motor) for normal operation (supply and exhaust). One common analog input will set
fan speed for all drives. The Variable Frequency Drives shall be sized accordingly to
start and hold all motors in the fan array. Provide service disconnect with fuses or
circuit breaker.

27 FLOW MONITORING SYSTEM (SUPPLY AND RETURN):

A Each fan array assembly shall be equipped with airflow monitoring probes. The flow measuring
system shall consist of a flow measuring station with two static pressure taps and two total
pressure tubes located at the throat of the fan inlet cone. The flow measuring station shall not
obstruct the inlet of the fan and shall have no effect on fan performance (flow or static) or sound
power levels. A surface mounted indicator shall provide a Digital CFM readout (Mounted on unit
exterior). Both supply and return volumetric airflow rates shall be measured.

28 AIR MONITORING STATION (OUTSIDE AIR)
A Provide airflow measurement system for monitoring and controlling outdoor airflow rate.

B. Provide airflow measuring system for each of four independent OSA dampers — 25% of total
supply flow for each damper.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Paragon
Controls Inc., Model OAFE-1500 or equivalent as approved by the Engineer.
2. Measure minimum amount of outside air as recommended by ASHRAE 62.1, Ventilation

for Acceptable Indoor Air Quality, and provide input to building automation system linear
to measured airflow rate.

3. Tested in accordance with AMCA 610, Figure 4, Methods of Testing Airflow
Measurement Stations for Rating, and AMCA 611, Certified Ratings Program — Airflow
Measurement Performance, in an AMCA-registered testing facility and bear the AMCA
International Certified Ratings Seal for Airflow-Measurement Station Performance.
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4. Accurate to plus or minus 0.5 percent over operating range of 200 to 1,200 fpm , and
within plus or minus 5 percent for operating ranges as low as 100 fpm .

5. Provide each monitor with the MicroTrans Transmitter (total of four) to be powered and
wired by controls contractor.

6. MicroTrans®® or equivalent as approved by the Engineer.

a. Span: Factory calibrated to match the application.

b. Accuracy: Plus or minus 0.25 percent of full scale including non-linearity,
hysteresis, deadband and non-repeatability.

C. Signal Conversion Resolution: 24-bit A/D and 12 bit D/A.

d. Temperature Effects: Less than 0.025 percent full scale per deg F

e. Over-pressure: 5 psig proof, 10 psig burst.

7. Airflow station elements shall be Aluminum and shail include inlet bell.

2.9 HEAT TRANSFER COIL - WATER COIL

A All coil assemblies shall be leak tested under water at 300 PSIG and PERFORMANQE is to be
CERTIFIED under ARI Standard 410. Coils exceeding the range of ARI standard rating
conditions shall be noted.

B. Cooling coils shall be mounted on a 10 gauge stainless steel support rack to permit coils to slide
out individually from the unit. Provide intermediate drain pans on all stacked cooling coils. The
intermediate pan shall drain to the main drain pan through a copper downspout. Water coils
shall be constructed of seamless copper tubing mechanically expanded into fin collars. All fins
shall be continuous within the coil casing to eliminate carryover inherent with a split fin design.
Fins are die formed Plate type.

C. Headers are to be seamless copper with die formed tube holes

D. Connections shall be male pipe thread (MPT) Schedule 40 Red Brass with 1/8" vent and drain
provided on coil header for coil drainage. All coil connections shall be extended to the exterior
of the unit casing by the manufacturer. Coils shall be suitable for 250 PSIG working pressure.
Intermediate tube supports shall be supplied on coils over 44" fin length with an additional
support every 42" multiple thereafter.

E. Coils shall be counter flow construction.
F.  Water coils shall have the following construction:

1. 5/8" 0.d. x .020" wall copper tube with .028” return bends.
2. .008" aluminum fins.

3. 16 gauge type 304 stainless steel casing.

2.10 CONDENSATE / DRAIN PANS

A. IAQ style drain pans shall be provided under all cooling coils and sized such that the entire coil
including headers and return bends are inside the drain pan. The drain pan shall be fabricated
from 16 gauge 304 stainless steel. All pans are to be triple pitched for complete drainage with
no standing water in the unit. They shall be insulated minimum 2-inch "Double Bottom"
construction with welded corners. Provide stainless steel, 1-1/4” MPT drain connection
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extended to the exterior of the unit base rail. All drain connections shall be piped and trapped
separately for proper drainage. Intermediate condensate pans shall be provided on coils greater
than 48" high.

FILTERS

Provide filters of the type indicated on the schedule. Also see Section 234100 “Particulate Air
Filtration". Factory fabricated filter sections shall be of the same construction and finish as the
unit. Face loaded pre and final filters shall have Type 8 frames as manufactured by BLC, FARR
or equivalent. Filter racks over 72" in length shall require an angle center reinforcement support.
Side service filter racks shall be fabricated from no less than 16 gauge galvanized steel and
include hinged access doors on both sides of the unit or as indicated on unit drawings. internal
blank-offs shall be provided by the air unit manufacturer as required to prevent air bypass
around the filters.

1. Filter Gauge: Each Filter bank shall be furnished with Dwyer Series 2000 filter gauge or
equivalent. Provide with hinged sun shield to prevent UV degradation of gauge.

2. Medium Efficiency MERV 8 Pleated filters — Provide 4” deep filters as specified on filter
schedule. See Division 23 “Particulate Air Filtration” for additional requirements. Provide
(2) total sets of media

3. High Efficiency MERV 14 Rigid filters - Provide 12" deep filters as specified on the filter
schedule. See Division 23 “Particulate Air Filtration” for additional requirements. Provide
(2) total sets of media.

DAMPERS

Ruskin CD-50 or approved equivalent. Provide Class 1 rated, ultra low leak dampers (less than
3 cfm/sq ft. @ 1” w.g.). Low leakage dampers shall have extruded aluminum airfoil blades. Flat
or formed metal blades are not acceptable. The damper blade shall incorporate santoprene
rubber edge seals and zinc plated or stainless steel tubular steel shaft for a non-slip operation.
Shaft bearings shall be spherical — non corrosive nylon to eliminate friction and any metal to
metal contact. Damper jamb seals shall be UV rated, nylon glass reinforced or stainless steel
spring arcs designed for a minimum air leakage and smooth operation. Damper linkage shall be
concealed within a 16 gauge galvanized steel frame. Operator furnished and installed by Direct
Digital Controls contractor.

LOUVERS:

Exhaust Air applications - Provide extruded aluminum AMCA 500 stationary louvers, drainable
type with built in downspouts and birdscreen. Blades shall be housed inside a 16 ga.
galvanized steel frame mounted to the unit exterior. Louver finish to match exterior unit finish.
Maximum allowable gross face velocity shall be 800 FPM.

Outside Air applications - extruded aluminum ACMA 500 louvers shall be used at O/A location.
Louvers shall be stationary, drainable type with built in downspouts and furnished with
birdscreen. Blades shall be vertical and housed inside an aluminum frame mounted to the unit
exterior. Louver finish to match exterior unit finish. Maximum allowable gross face velocity shall
be 500 FPM. ALL outside air louvers shall have airflow stations regardless of use as
economizer or other purpose. Airflow stations shall be able to measure 100% to 25% of total
supply CFM to within 1% accuracy.
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C. Louvers shall have zero water penetration at 600 fpm, and 0.01 oz/ft? maximum at 1100 fpm per
AMCA 500.

D. Hoods in lieu of louvers are not acceptable.

2.14 SOUND ATTENUATORS

A Sound attenuators shall be of the modular type and provided as an integral part of the air
handling unit. Attenuators shall be installed downstream of the supply fan and upstream of the
return fan. The type and performance shall be provided as indicated on the schedule. Sound
attenuators shall be sized for no more than 650 FPM

2.15 AIR HANDLING UNIT SOUND POWER DATA:
TAG Octave Band Frequency Sound Power (dB re: 10E- 12 watts)
63 125 250 500 | 1000 | 2000 | 4000 | 8000 | LwA | Lw
OSA Louver 80 76 78 81 75 76 75 69 83 86
AHU-1 SA Duct 69 61 59 48 46 49 52 49 58 70
RA Duct 71 63 56 57 54 58 62 61 66 73
EXH Louver 89 86 88 91 86 86 85 81 93 96
Casing Radiated 78 70 68 65 57 51 47 40 66 79
2.16 ELECTRICAL POWER AND CONTROLS

A. Al electrical and automatic control devices not previously called out or listed below are to be
furnished and installed in the field by OTHERS.

B. All wiring shall be (75°C) Insulated copper wires.

C. The unit shall feature a mounted permanent nameplate displaying at a minimum the
manufacturer, serial number, model number and current and amps voltage. The unit must have
an ETL or UL Listing and bear the appropriate mark.

D.  Conduit shall be EMT. Flexible metal conduit allowed only at motor connections. Liquidtite
flexible metal conduit may be used outside the air tunnel for wet locations.

E. The unit shall feature a main non-fused disconnect of the proper amp rating to allow shutoff of
all electrical motors and control items.

F. A fully recessed compartment shall be furnished on the side of the unit to house the supply and
return VFDs. The compartment shall be ventilated with supply air from the unit to providg
adequate cooling of electrical components mounted within. Access doors(s) shall be furnished
on the unit exterior to provide service to all components.

G. Separate motor overload panels for the fanwall array shall be mounted adjacent to the fan
sections.

H. Unit Convenience Features
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1. Each section (specified sections) shall be equipped with 23 watt CFL and provided with
guards.

2. Light shall be controlled by one weatherproof 60 minute twist timer light switch mounted
adjacent to the supply air fan access door.

3. Furnish a 120 volt GFI duplex convenience outlet on the exterior of the unit next to the

supply fan section.

All lights, switches and outlets shall be wired to J-box.

Lights shall be provided at the following locations:

oA

Discharge plenum
Filter access

Fan sections

Coil sections
Intake plenum

PoooTo

6. 120-1-60 power shall be powered separately by Division 26 contractor.
Controls Ready Construction:

1. The Air Handling Units manufacturer shall provide electrical conduit from a common point
to each section which contains controls devices so that the controls contractor will not
have to cut any holes in the unit to install and size their controls on the units. The controls
contractor shall provide the manufacturer with a NEMA 1 (for indoor units) / NEMA 3R
(for outdoor units) steel enclosure which will be painted to match the units casing
attached to these conduits for the controls contractor to install their control panel in the
field. The size of this enclosure shall be coordinated with the controls contractor.

CAPACITIES AND CHARACTERISTICS: As scheduled on drawings.

SOURCE QUALITY CONTROL

Fan Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Test fans according to AMCA 300, "Reverberant Room
Method for Sound Testing of Fans." Fans shall bear AMCA-certified sound ratings seal.

Fan Performance Rating: Factory test fan performance for airflow, pressure, power, air density,
rotation speed, and efficiency. Rate performance according to AMCA 210, "Laboratory
Methods of Testing Fans for Aerodynamic Performance Rating."

Water Coils: Factory tested to 300 psig according to ARI 410 and ASHRAE 33.

PART 3 - EXECUTION

31 EXAMINATION
A. Examine areas and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.
B. Examine casing insulation materials and filter media before air-handling unit installation. Reject
insulation materials and filter media that are wet, moisture damaged, or mold damaged.
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Examine roughing-in for ducts, hydronic, and condensate drainage piping systems and
electrical services to verify actual locations of connections before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION
Equipment Mounting:

1. Install rooftop air-handling units on concrete roof curbs as detailed on drawings.

Arrange installation of units to provide access space around air-handling units for service and
maintenance.

Do not operate fan system until filters (temporary or permanent) are in place. Replace
temporary filters used during construction and testing, with new, clean filters.

Install filter-gage, static-pressure taps upstream and downstream of filters. Mount filter gages
on outside of filter housing or filter plenum in accessible position. Provide filter gages on filter
banks, installed with separate static-pressure taps upstream and downstream of filters.

CONNECTIONS

Comply with requirements for piping specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

Install piping adjacent to air-handling unit to allow service and maintenance.

Connect piping to air-handling units with flexible connectors.

Connect condensate drain pans using minimum NPS 1-1/4, ASTM B 88, Type M copper tubing.
Extend to nearest equipment or floor drain. Construct deep trap at connection to drain pan and
install cleanouts at changes in direction.

Chilled Water Piping: Comply with applicable requirements in Division 23 "Hydronic Piping" and
Division 23 "Hydronic Piping Specialties." Install shutoff valve and union or flange at each coil

supply connection. Install balancing valve and union or flange at each coil return connection.

Connect duct to air-handling units with flexible connections. Comply with requirements in
Division 23 "Duct Accessories."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.
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C. Tests and Inspections:

1. Leak Test: After installation, fill water coils with water, and test coils and connections for
leaks.

2. Fan Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

D. Air-handling unit or components will be considered defective if unit or components do not pass
tests and inspections.
E. Prepare test and inspection reports.
35 STARTUP SERVICE
A Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Verify that shipping, blocking, and bracing are removed.

3. Verify that unit is secure on mountings and supporting devices and that connections to
piping, ducts, and electrical systems are complete. Verify that proper thermal-overload
protection is installed in motors, controllers, and switches.

4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing
operations.

5. Comb coil fins for parallel orientation.

6. Mechanical contractor shall install new, clean filters.

7. Mechanical contractor shall verify that manual and automatic volume control and fire and
smoke dampers in connected duct systems are in fully open position, and that interlocks
are connected.

B. Starting procedures for air-handling units include the following:

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust fan
to indicated rpm. Replace fan and motor pulleys as required to achieve design
conditions.

2. Measure and record motor electrical values for voltage and amperage.

3. Manually operate dampers from fully closed to fully open position and record fan
performance.

3.6 ADJUSTING
A Adjust damper linkages for proper damper operation.
B. Comply with requirements in Division 23 "Testing, Adjusting, and Balancing" for air-handling
system testing, adjusting, and balancing.
3.7 CLEANING
A. After completing system installation and testing, adjusting, and balancing air-handling unit and
air-distribution systems and after completing startup service, clean air-handling units internally
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to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets,
dampers, coils, and filter housings, and install new, clean filters.

3.8 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain air-handling units.

END OF SECTION
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SECTION 23 82 16.11

HYDRONIC AIR COILS

PART 1 - GENERAL

11

A

1.2

A

1.3

A

1.4

A

1.5

A

1.6

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes hydronic heat recovery air coils.
ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each air coil. o
2. Include rated capacities, operating characteristics, and pressure drops for each air coil.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which coil location and
ceiling-mounted access panels are shown and coordinated with each other.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air coils to include in operation and maintenance
manuals.

FIELD CONDITIONS

Altitude above Mean Sea Level: 1600 ft.

PART 2 - PRODUCTS

21 DESCRIPTION
A ASHRAE Compliance: Comply with applicable requirements in ASHRAE 62.1, Section 5 -
"Systems and Equipment" and Section 7 - "Construction and Startup."
22 COILS
A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
DCGA 14044
2014-12-24

2382 16.11- 1



G.

RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

—_

Hunt-Air

Aerofin.

Carrier Corporation; a unit of United Technologies Corp.
Coil Company, LLC.

Colmac Coil Manufacturing, Inc.

Greenheck Fan Corporation.

Heatcraft Worldwide Refrigeration.

RAE Coils; a division of RAE Corporation.

Super Radiator Coils.

Trane.

20N WN

©

Performance Ratings: Tested and rated according to AHRI 410 and ASHRAE 33.
Minimum Working-Pressure/Temperature Ratings: 200 psig, 325 deg F.

Source Quality Control: Factory tested to 300 psig.

Tubes: ASTM B 743 copper, minimum 0.020 inch thick.

Fins: Aluminum, minimum 0.006 inch thick.

Headers: Seamless copper tube with brazed joints, prime coated.

Frames: Galvanized-steel channel frame, minimum 0.052 inch thick for flanged mounting.
Water Coil Capacities and Characteristics:

1. See schedule on drawings.

PART 3 - EXECUTION

3.1 EXAMINATION
A Examine ducts, plenums, and casings to receive air coils for compliance with requirements for
installation tolerances and other conditions affecting coil performance.
B. Examine roughing-in for piping systems to verify actual locations of piping connections before
coil installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A Install coils level and plumb.
B. Install coils in metal ducts and casings constructed according to SMACNA's "HVAC Duct
Construction Standards, Metal and Flexible.”
C. Straighten bent fins on air coils.
DCGA 14044
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D. Clean coils using materials and methods recommended in writing by manufacturers, and clean -
inside of casings and enclosures to remove dust and debris.
3.3 CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

B. Install piping adjacent to coils to allow service and maintenance.
C. Connect water piping with unions and shutoff valves to allow coils to be disconnected without

draining piping. Control valves are specified in Section 23 09 23 “Direct Digital Control System
for HVAC", and other piping specialties are specified in Section 232116 "Hydronic Piping

Specialties."
END OF SECTION
THIS PAGE INTENTIONALLY BLANK
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SECTION 23 8219

FAN-COIL UNITS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.02 SUMMARY
A This Section includes fan-coil units and accessories.
1.03 DEFINITIONS
A BAS: Building automation system.
1.04 ACTION SUBMITTALS

A Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, Ioa_ds,
required clearances, method of field assembly, components, and location and size of each field
connection.

1. Wiring Diagrams: Power, signal, and control wiring.
1.05 INFORMATIONAL SUBMITTALS

A Coordination Drawings: Floor plans, reflected ceiling plans, and other details, drawn to scale,
on which the following items are shown and coordinated with each other, based on input from
installers of the items invoived:

1. Ceiling suspension components.
2. Structural members to which fan-coil units will be attached.
3. Method of attaching hangers to building structure.
4. Size and location of initial access modules for acoustical tile.
5. Items penetrating finished ceiling, including the following:
a. Lighting fixtures.
b. Air outlets and inlets.
C. Speakers.
d. Sprinklers.
e. Access panels.
6. Perimeter moldings for exposed or partially exposed cabinets.
DCGA 14044
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B. Manufacturer Seismic Qualification Certification:  Submit certification that fan-coil units,
accessories, and components will withstand seismic forces defined in Section 15074 "Vibration
and Seismic Controls for HVAC." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a. The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit
will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
4, OSHPD Special Seismic Certification: Valid and current OSP number and report.

C. Field quality-control test reports
D.  Warranty: Special warranty specified in this Section.
1.06 CLOSEOQOUT SUBMITTALS
A. Operation and Maintenance Data: For fan-coil units to include in emergency, operation, and
maintenance manuals. In addition to items specified in Section 01782 "Operation and
Maintenance Data," include the following:
1. Maintenance schedules and repair part lists for motors, coils, integral controls, and filters.

1.07 MAINTENANCE MATERIAL SUBMITTALS

A Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Fan-Coil-Unit Filters: Furnish one set of spare filters for each filter installed.
2. Fan Belts: Furnish one spare fan belts for each unit installed.

1.08 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup.”

C. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6
- "Heating, Ventilating, and Air-Conditioning."

DCGA 14044
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D. Manufacturer Seismic Qualification Certification:  Submit certification that fan-coi! un_its,
accessories, and components will withstand seismic forces defined in Section 15074 "Vibration
and Seismic Controls for HVAC." Include the following:

1. Basis for Certification; Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a. The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit
will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: 1dentify center of gravity and locate
and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
4, OSHPD Special Seismic Certification: Valid and current OSP number.

1.09 COORDINATION
A Coordinate layout and installation of fan-coil units and suspension system components with
other construction that penetrates or is supported by ceilings, including light fixtures, HVAC
equipment, fire-suppression-system components, and partition assemblies.
B. Coordinate size and location of wall sleeves for outdoor-air intake.
1.10 WARRANTY
A Special Warranty: Manufacturer's standard form in which manufacturer agrees to repai_r or
replace components of fan coil units that fail in materials or workmanship within specified

warranty period.

1. Warranty Period: One year from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
B. In the Fan-Coil-Unit Schedule where titles below are column or row headings that introduce

lists, the following requirements apply to product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
3. Acceptable Manufacturers: Subject to compliance with requirements of the Contract

Documents as judged by the Engineer, provide product by one of the manufacturers

DCGA 14044
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listed. If not listed, submit as substitution according to Conditions of the Contract and
Division 01 Section “Substitution Procedures.”

DUCTED FAN-COIL UNITS
Manufacturers:

1. Greenheck.
2. International Environmental Corporation.
3. Trane.

Description: Factory-packaged and -tested units rated according to ARI 440, ASHRAE 33, and
UL 1995.

Cabinet Insulation: 1-inch thick, 3 Ib/ft® density foil-faced glass fiber complying with
ASTM C 1071 and attached with adhesive complying with ASTM C 916.

1. Fire-Hazard Classification: Insulation and adhesive shall have a combined maximum
flame-spread index of 25 and smoke-developed index of 50 when tested according to
ASTM E 84.

2. Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1.

Drain Pans: Insulated stainless steel. Fabricate pans and drain connections to comply with
ASHRAE 62.1.

Cabinets: Formed double wall insulated panels with gasketed joints.

1. Outside and Inside Casing: 18 gauge, G90 galvanized steel.
2. Access Panels: Sized and located to allow periodic maintenance, inspection, and
removal of components from one side of fan coil.

Filters: Minimum arrestance according to ASHRAE 52.1, and “Particulate Air Filtration” and
schedule on plans a minimum efficiency reporting value (MERV) according to ASHRAE 52.2.

Hydronic Coils: 0.016 inch copper tube, with mechanically bonded aluminum fins spaced no
closer than 0.1 inch, rated for a minimum working pressure of 200 psig and a maximum
entering-water temperature of 220 deg F. Coils shall be fabricated according to ARI 410.
Include manual air vent and drain. Headers shall be copper tube. Frames shall be galvanized
steel.

Belt-Driven Fans: Double width, forward curved, centrifugal; with permanently lubricated,
single-speed motor installed on an adjustable fan base spring mounted in the cabinet.
Aluminum or painted-stee!l wheels, and painted-steel or galvanized-steel fan scrolls.

1. Motors: Comply with requirements in Section 15058 "Common Motor Requirements for
HVAC Equipment."

2. Shafts: Statically and dynamically balanced and design for continuous operations at
maximum rated fan speed and motor horsepower, with final alignment and bolt
adjustment made after instaliation.

DCGA 14044
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a. Turned, ground, polished stainless steel with keyway.
b. Designed to operate at no more than 70 percent of first critical speed at top of fan’s
speed range.

3. Shaft Bearings: Pre-lubricated and sealed, self-aligning, pillow block type ball bearings.

a. Life of bal! bearing: ABMA 9, L10 of 100,000 hours.

4., Belt Drives: Factory mounted, 1.5 service factor.
a. Belts: Oil resistant, static free.
b. Motor Mount: Adjustable for belt tension.

c. Pulley: Adjustable pitch, cast iron with split tapered bushing.

Control devices and operational sequence are specified in Section 15900 "Direct Digital
Controls."

Electrical Connection: Factory wire motors and controls for a single electrical connection.

Capacities and Characteristics: As scheduled on plans.

PART 3 - EXECUTION

3.01 EXAMINATION
A Examine areas to receive fan-coil units for compliance with requirements for installation
tolerances and other conditions affecting performance.
B. Examine roughing-in for piping and electrical connections to verify actual locations before fan-
coil-unit installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION
A. Install fan-coil units level and plumb.
B. Install fan-coit units to comply with NFPA 90A.
C. Suspend fan-coil units from structure according to the OSHPD OSP report. Vibration isolators
are specified in Section 15074 "Vibration Controls for HVAC."
D. Clean inside of fan coil, including fan wheels and coils by vacuuming all dirt and dust from
inside surfaces.
E. Instail new filters in each fan-coil unit within two weeks after Substantial Completion.
DCGA 14044
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3.03 CONNECTIONS

A Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties. Specific connection requirements are as
follows:

1. Instali piping adjacent to machine to allow service and maintenance.
Connect piping to fan-coil-unit factory hydronic piping package. Install piping package if
shipped loose.
3. Connect condensate drain to indirect waste.
a. Install condensate trap of adequate depth to seal against the pressure of fan.
Install cleanouts in piping at changes of direction.

B. Connect supply and return ducts to fan-coil units with flexible duct connectors specified in
Section 15820 "Duct Accessories." Comply with safety requirements in UL 1995 for duct
connections.

C. Ground equipment according to Section 16060 "Grounding and Bonding."

D. Connect wiring according to Section 16120 "Conductors and Cables."

3.04 FIELD QUALITY CONTROL

A Perform the following field tests and inspections and prepare test reports:

1. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation. .

2. Test and adjust controls and safety devices. Replace damaged and malfunctioning
controls and equipment.

B. Remove and replace malfunctioning units and retest as specified above.

3.05 ADJUSTING
A Adjust initial temperature and humidity set points.
END OF SECTION
DCGA 14044
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SECTION 26 0100

BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SCOPE

A.

This section supplements all sections of this division and shall apply to all phases of work
hereinafter specified, shown on the drawings, or required to provide a complete
installation of electrical systems for the Project. The work required under this division is
not limited to the electrical specifications and drawings. Refer to all bid documents
including Site, Architectural, Structural, and Mechanical documents which may designate
Work to be accomplished. The intent of the Specifications is to provide a complete and
operable electrical system which shall include all documents which are a part of the
Contract.

1. Work included: Furnish all labor, material, tools, equipment, facilities,
transportation, skilled supervision necessary for, and incidental to, performing
operations in connection with furnishing, delivery, and installation of the work in
this division complete as shown or noted on the Drawings and specified herein.

Related Work Specified Elsewhere:

1. Refer to all sections in the general contract conditions, Contract Requirements
and Division 1, General Requirements.

Work Installed but Furnished by Others:

1. The electrical work includes the installation or connection of certain materials and
equipment furnished by others. Verify installation details. Foundations for
apparatus and equipment will be furnished by others unless otherwise noted or
detailed.

1.2 GENERAL REQUIREMENTS

A

DCGA 14044
2014-12-24

Guarantee See General Conditions:

1. Except as may be specified under other Sections in the specification, guarantee
equipment furnished under the specifications for a period of one year, except for
equipment required to have a longer guarantee period, from date of final
completion. Guarantee all work against defective workmanship, material, and
improper installation. Upon notification of failure, correct deficiency immediately
and without additional cost to the Owner.

2. Standard warranty of manufacturer shall apply for replacement of parts after
expiration of the above period. Manufacturer shall furnish replacement parts to
the Owner or his service agency as approved. Furnish to the Owner, through the
Architect, printed manufacturer's warranties complete with material included and
expiration dates, upon completion of project. Conform to Division 01.
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BASIC ELECTRICAL REQUIREMENTS

Equipment Safety: All electrical materials and equipment shall be new and shall be listed
by Underwriter's |Laboratories and bear their label, or listed and certified by a nationally
recognized testing authority where UL does not have an approval. Custom made
equipment must have complete test data submitted by the manufacturer attesting to its

safety.

Codes and Regulations:

1.

Design, manufacturer, testing and method of installation of all apparatus and
materials furnished under the requirements of these specifications shall conform
to the latest publications or standard rules of the following:

Institute of Electrical and Electronic Engineers - IEEE
National Electrical Manufacturers' Association - NEMA
Underwriters' Laboratories, Inc. - UL

National Fire Protection Association - NFPA

American Society for Testing and Materials - ASTM
American National Standards Institute - ANSI

2013 Callifornia Electrical Code — CEC, Title 24, Part 3
2013 California Code of Regulations, Title 8, Subchapter 5
2013 California Building Code-CBC, Title 24 Parts 1 &2
State & Municipal Codes in Force in the Specific Project Area
Occupational Safety & Health Administration — OSHA
California State Fire Marshal.

m. 2013 California Fire Code- CFC, Title 24 Part 9

AT T TQ@ 0000w

The term "Code", when used within the specifications, shall refer to the
Publications, Standards, ordinances and codes, listed above. In the case where
the codes have different levels of requirements the most stringent rules shall

apply.

Requirements of Regulatory Agencies:

1.

Codes, Permits, and Fees: Where the Contract Documents exceed minimum
requirements, the Contract Documents take precedence. Where code conflicts
occur, the most stringent shall apply. The most stringent condition shall be as
interpreted by the Engineer.

a. Comply with all requirements for permits, licenses, fees and Code.
Permits, licenses, fees, inspections and arrangements required for the
Work shall be obtained by the Contractor at his expense, unless
otherwise specified.

b. Comply with the requirements of the applicable utility companies serving
the Project. Make all arrangements with the utility companies for proper
coordination of the Work.

Shop Drawings:

1.
2.

See Division 01 for additional requirements.

Time Schedules for Submission and Ordering: The Contractor shall prepare,
review and coordinate his schedule of submissions carefully, determining the
necessary lead time for preparing, submitting, checking, ordering and delivery of
materials and equipment for timely arrival. The Contractor shall be responsible
for conformance with the overall construction schedule.
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BASIC ELECTRICAL REQUIREMENTS

Submittals will be checked for general compliance with specifications only. The
Contractor shall be responsible for verification that equipment is sized to fit in
designated spaces including all code required clearances deviations from the
drawings or specifications and for errors or omissions of any sort in submittals.
Submit a complete list of materials and equipment proposed for the job, including
manufacturers names and catalog numbers.

Shop drawings shall be submitted in completed groups of materials (i.e., lighting
fixtures or switchgear). The Contractor shall add and sign the following paragraph
on equipment and materials submitted for review. "It is hereby certified that the
(equipment) (material) shown and marked in this submittal is that proposed to be
incorporated into the project; is in compliance with the Contract Drawings and
specifications and can be installed in the allocated spaces”. Failure to add the
above written statement for compliance will result in return of submittals without
review.

a. Bind catalog cuts, plate numbers, descriptive bulletins and drawings, 11"
x 17" or smaller, in sets with covers neatly showing titles.

b. The Contractor shall verify dimensions of equipment and be satisfied as
to Code compliance for fit prior to submitting shop drawings for approval.

c. Include complete catalog information such as construction, ratings,
insulation systems, as applicable.

d. For any material specified to meet UL or trade standards, furnish the

manufacturer's or vendor's certification that the material furnished for the
work does in fact equal or exceed such specifications.

e. Reference listings to the specifications' Sections and Article to which
each is applicable.
f. Equipment Floor Plans: After approval of material is secured prepare a

floor plan of each electrical and communication equipment space, room
or yard, drawn to scale at 1/2 inch equals 1 foot and submit for approval
in the same manner as for shop drawings. The layout drawings shall be
exact scale.

Contractor shall prepare coordinated drawings when required by Division 01.

Interpretations: Requests for interpretations of drawings and specifications must be
made by the Contractor through the Architect. Any such requests made by equipment
manufacturers or suppliers will be referred to the Contractor.

Standard of Quality

1.

The contract Drawings and Specifications establish the “MINIMUM STANDARD
OF QUALITY” each product and/or system must meet to be considered
acceptable. Products of other manufactures will be considered if the product
and/or system meet or exceed the “MINIMUM STANDARD OF QUALITY”
established by this Contract Document.

Submit comprehensive material list, shop drawings and complete technical data for the
following equipment and materials:

1.

General Requirements:

a. Panelboards.

b. Conduits

c. Conductors, include all selected insulation types.
d. Fuses
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e. Disconnect switches.

f. Pullboxes, manholes and handholes.

g. Standard lighting fixtures, specially fabricated fixtures, ballasts and
lamps, with samples and sample of standard finish available (where
requested).

h. Control devices, standard and special receptacles, switches, outlets and

finish device plates.
i. Fire alarm system.

j. Transformers
K. Switchboards
ATS.

Power Service to Site:

Contractor shall verify the locations shown on the drawings and shall include
extensions of lines to service locations which are acceptable to the Architect.
Verify electrical, civil, architectural and structural, dimensional and other
requirements with the Architect.

Should any major modifications to the work indicated be necessary to comply with
the utilities requirements, notify the Architect.

Record Drawings: Refer to Division 01 and 1.3 of this section.

Work Responsibilities:

1.

The drawings indicate diagrammatically the desired locations or arrangement of
conduit runs, outlets, junction boxes and equipment and are to be followed.
Execute the work so as to secure the best possible installation in the available
space and to overcome local difficulties due to space limitations. The Contractor
is responsible for the correct placing of his work. Where conflicts occur in plans
and/or specifications, the most stringent or higher cost application shall apply and
shall be part of the base bid.

Locations shown on architectural plan or on wall elevations shall take precedence
over electrical plan locations, but where a major conflict is evident, notify the
Architect.

in the event minor changes in the indicated locations or arrangement are
necessary due to developed conditions in the building construction or
rearrangement of furnishings or equipment or due to interference with other
trades, such changes shall be made without extra cost.

Verify dimensions and the correct location of Owner-Furnished equipment before
proceeding with the roughing-in of connections.

All scaled and figured dimensions are approximate of typical equipment of the
class indicated. Before proceeding with work carefully check and verify
dimensions and sizes with the drawings to see that the furnished equipment will
fit into the spaces provided without violation of applicable Codes.

Should any changes to the work indicated on the drawings or described in the
specifications be necessary in order to comply with the above requirements,
notify the Architect.

Contractor shall be responsible for coordination of coordinated drawings when
required by the Architect.

Replace or repair, without additional compensation any work which does not
comply with or which is installed in violation of any of these requirements.

Installation General: For special requirements, refer to specific equipment under these
requirements.
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11.

12.

13.

BASIC ELECTRICAL REQUIREMENTS

Unless otherwise specified elsewhere in the specifications, do all excavating
necessary for the proper installation of the electrical work.

Locations of Openings: Locate chases, shafts and openings required for the
installation of the electrical work during framing of the structure. Do any
additional cutting and patching required. Cutting or drilling in any structural
member is prohibited without approval of the Architect. Furnish all access panels
to make all boxes, connections and devices accessible as required by CEC.
Location of Sleeves: Where conduits pass through concrete walls, suspended
slabs or metal deck floors, install sleeves of adequate size to permit installation of
conduit. Sleeves shall be installed prior to pouring of concrete and shall have
ends flush with the wall or extend 2 inches above floor surfaces. Verify locations.
Type of Sleeves: Sleeves shall be steel pipe.

Finish Around Sleeves: Rough edges shall be finished smooth. Space between
conduit and sleeves where conduit passes through exterior walls shall be sealed
to permit movement of conduit, but prevent entrance of water. Space between
conduit and sleeves where conduit passes through fire rated interior walls and
slabs shall be sealed with approved materials to provide a fire barrier conforming
to the requirements of the governing authorities having jurisdiction, using UL
Approved Firestopping Systems.

Wherever conduit extends through roof, install flashings in accordance with
architectural specifications, drawings and roofing details.

Contractor shall be responsible for cutting and patching which may be required
for the proper installation of the electrical work.

Protect work, materials and equipment cause whatever and provide adequate
and proper storage facilities during the progress of the work. Storage outdoors
shall be weather protected and shall include space heaters to prevent
condensation. Provide for the safety and good condition of all work until final
acceptance of the work. Replace all damaged or defective work, materials and
equipment before requesting final acceptance.

Conduit and Equipment to be Installed: Clean thoroughly to remove plaster,
spattered paint, cement and dirt on both exterior and interior. All underground
conduit shall be mandrelled prior to pulling wire.

Conduit and Equipment to be Painted: Clean conduit exposed to view in
completed structure by removing plaster and dirt. Remove grease, oil and similar
material from conduit and equipment by wiping with clean rags and suitable
solvents in preparation for paint.

Items with Factory Finish: Remove cement, plaster, grease and oil, and leave
surfaces, including cracks and corners, clean and polished. Touch up scratched
or bare spots to match finish.

Site Cleaning: Remove from site all packing cartons, scrap materials and other
rubbish on a weekly basis. Vacuum out all cabinets, switchgear and panels prior
to pulling any conductors.

Electrical equipment and materials exposed to public and in finished areas shall
be finish-painted after installation in accordance with the Painting Section. All
exposed screw-type fasteners, exterior, or interior in restrooms, shall be vandal-
resistant spanner type; include tool.

Excavation, Cutting and Patching:

1.

Excavating, trenching and backfilling required for the work of this Division in
accordance with the applicable requirements of Division 02. Excavating and
backfilling connected with electrical work, repaving cuts and providing and
maintaining protective measures for the electrical work excavation required by the
governing authorities having jurisdiction shall be performed as a part of the work
of this Division.
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2. Verify openings indicated on the drawings. Provide all cutting, patching and
reinforcement of the construction of the building as required to install electrical
work.

N. Tests
1. Equipment and systems for which the National Electrical Testing Association

(NETA) has an approved or recommended procedure, shall be tested in
accordance with that procedure. Test values shall equal values recommended by
NETA. Copies of test reports shall be submitted as required under shop drawing
submittals. The contractor shall be responsible for obtaining an independent
testing firm including all associated costs.

2. Resistance to ground tests shall be accomplished by a qualified independent
testing firm to measure resistance to ground at grounding electrodes. Make tests
before slabs or affected areas are poured in order that corrective measures, if
required, may be taken. Submit a report showing the results of these
measurements. If the resistances exceed values specified elsewhere or NETA
test procedure recommendations, perform corrective measures required to
reduce resistance to acceptable values.

3. Prior to energizing any motor, measure the service voltage for phase balance and
report if unbalance exceeds 1% from mean.

4, Measure the three-phase voltage at no load and at maximum load conditions and
submit to the engineer a report showing the results of these measurements.

5. Upon completion of the work and adjustment of all equipment, conduct an

operating test. Conduct the test in the presence of an authorized representative of
the Architect. Demonstrate system and equipment to operate in accordance with
requirements of the Contract Documents and to be free from electrical and
mechanical defects. Provide systems free from short circuits and grounds and
show an insulation resistance between phase conductors and ground not less
than the requirements of the governing electric code. Test circuits for proper
neutral connection.

6. Complete tests prior to final inspection of project, including corrective work based
on the results of the tests.
7. Perform special tests on systems and equipment as specified herein using

personnel qualified to perform such tests.

0. Protection: Protect finish parts of the materials and equipment against damage during the
progress of the work and until final completion and acceptance. Cover materials and
equipment in storage and during construction in such a manner that no finished surfaces
will be damaged or marred. Keep moving parts clean, dry and lubricated.

P. Cleaning Up:
1. Thoroughly clean switchgear including busses, apparatus, exposed conduit,
metal work including the exterior and interior, and accessories for the work of this
Division, of cement, plaster and other deleterious materials; remove grease and
oil spots with cleaning solvent; carefully wipe surfaces and scrape cracks and
corners clean.

2. Thoroughly polish chromium or plated work. Remove dirt and stains from lighting
fixtures.
3. Leave the entire installation in a clean condition.

Q. Completion:

1. The work will not be reviewed for final acceptance until operating and
maintenance data, manufacturer's literature, panel directories and nameplates

HKS 12215.004
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specified herein have been approved and properly posted or installed and final
cleaning of equipment and premises has been completed.

2. When the installation is complete and adjustments have been made, operate the
system for a period of one week, during which time demonstrate that systems are
completed and operating in conformance with the specifications.

Operating and Maintenance Data: Submit complete and at one time, prior to acceptance
of the installation, 4 copies of manufacturer's instructions for operation and maintenance
of electrical equipment, including replacement parts lists, As specified in Division 01.

Inspection and Acceptance Procedures: The Architect will submit observation reports
periodically during the construction phase detailing Contract deficiencies. The Contractor
is responsible for making corrections immediately. Notice of Completion of the project will
not be made until all items have been corrected.

Final Completion of Electrical Systems:

1. Prior to Final Completion of operating electrical systems, the Contractor shall:

a. Provide materials of the type and quality specified and as necessary for
proper operation, tested and ready for use.

b. Deliver to the Architect, the Project Record Drawings per Division 01 and
1.3 below minimum.

C. Furnish the required Operating and Maintenance Data/Manuals.

d. Clean up of the project pertaining to this Division of the work.

e. After installation has been completed and adjustments made, operate the
system for a period of one week, during which time, demonstrate to the
Architect that systems are complete and operating in conformance with
Contract Documents.

f. Conduct tests required and as specified in this Division and submit test
reports and corrective actions taken.

g. Submission of warranties and guarantees.

2. Final Completion of Work Shall be Contingent On:

a.
b.

Contractor replacing defective materials and workmanship.

Upon completion of work and adjustments made, Contractor shall
conduct an operating test for each system for approval at such time as
Architect directs. Conduct test in presence of authorized representative
of Architect and demonstrate that systems and equipment do operate in
accordance with requirements of the Contract Documents and are free
from electrical and mechanical defects.

Contractor shall provide the necessary training programs and instructions
to the Owner's representative. Number of hours shall be a minimum of
four (4) hours for each system or days as required under separate
Sections of these Specifications. Complete operation and maintenance
manuals shall be provided at least two (2) weeks prior to training.
Submit copies of manufacturer's instructions and maintenance of
electrical equipment including replacement parts lists. Each set shall
include one set of shop drawings of equipment installed.

Submittals for Change Orders: When changes are made during the construction phase,
deletions and additions shall be presented in a manner that will indicate the cost of each
item of material and corresponding labor. Material cost shall be based on actual invoice
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or purchase price. Markup shall be then added in accordance with the requirements of the
General Conditions as modified by the Supplementary Conditions.

The Contractor at a time convenient to the Owner shall provide instruction to the Owner's
operating personnel in the proper operation and maintenance of all equipment and
systems. The instructors shall have received factory training and shall be thoroughly
familiar with the equipment installed.

1.3 ELECTRICAL PROJECT RECORD DOCUMENTS

A

Record Drawings: CAD: Use a computer aided drafting (CAD) system in the preparation
of record drawings for this Project. Acceptable CAD systems shall be capable of
producing files in AutoCAD Version 2000 or later version compatible DWG or DXF format.

At all times when the work is in progress, maintain at the workplace, fabrication shop or
Project Site as applies, a complete separate, clean, undamaged set of the latest stamped,
actioned submittals. As work progresses, maintain records of "as installed" conditions on
this set in suitable ink or chemical fluid. Update the set daily. After successful completion
of Project Site testing specified herein, and after completion of Punch List corrections,
copy all records of "as installed" conditions on to originals.

Quantity:
1. Review sets:  As for Shop and Field Drawings.
2. Record set: Three (3) Bond.
Format: Record Drawings:
1. Pencil, permanent ink or permanent photographic process.
a. Front face only of Mylar at least 3.0 mils thick.
b. Appliqué film or lettering prohibited.
C. Suitable for microfitming. Lettering 1/8" (.8 mm) high minimum.
2. Disk copy of Record Drawings - 1 copy of each drawing file in format noted

above, CD-ROM.
Content: All drawings required under "Field and Shop Drawings”. Show "as installed"
condition. Where room designations according to Project permanent signage differ from
construction designations in the Contract Documents, show both designations.

Warranty Certificates: Comply with Division 01.

1.04  ADDITIONAL REQUIREMENTS

A

Electrical work called for by means of detail only.

1. The following items are not specifically called for in any specifications. Unless
otherwise noted, the details on the drawings which completely delineate these
items, shall be interpreted as the overall instruction to include them as part of the
electrical work, to be installed complete, and ready for operation.

a. Exterior lighting equipment.

HKS 12215.004
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b. Exterior underground circuitry.
C. Exterior lighting feeders and photocell control.
2. Owner-furnished equipment: refer to “Miscellaneous Equipment Schedule” on the

Architectural Drawings.

a. Where schedule column titled “connect by’ calls for work by the
Mechanical, Plumbing, and/or the Electrical Contractor, the specified
Contractor (s) shall place and connect such equipment. Unless indicated
otherwise, all Miscellaneous Equipment will be transported and delivered
to the site by the Owner.

b. Miscellaneous Equipment schedule as “furnished and connected by
Owner” will be transported, delivered, placed in position, and connected
by the Owner.

Access to equipment

1. The search for all occurrences in all sections, Contractor shall furnish access
doors or panels where required for testing or servicing electrical equipment or
where shown on the electrical drawings. The panels shall be located immediately
below or in from of equipment, disconnects junction boxes and other items
requiring access, which are concealed above the ceiling or behind the finish.
Installation shall be by the General Contractor.

2. Access doors shall be a minimum of 12" x 12" steel construction with screwdriver
operated cam lock. Milcor, or approved equal, style “DW” for drywall; style “M” for
masonry and glazed tile finishes; style ‘K" for plaster finish and style “"AT” for
acoustical tile (other than lay-in panels), unless otherwise indicated.

Accuracy of data

1. The information given herein and on the drawings is as exact as could be
secured, but its extreme accuracy is not guaranteed, the Electrical Contractor
must examine the locations carefully and verify all measurements, distances,
levels, conduit, wire sizes, obstructions, remodeling work, work of other trades,
etc., before submitting bids and before starting work.

2. The Contractor shall inspect the architectural, mechanical, and structural
drawings and show drawings to verify that the location of electrical facilities will
clear the actual dimensions of features of the building and shall plan their work
and obtain approval of the Architect for any relocations of electrical devices found
necessary or desirable.

3. Contract drawings are diagrammatic in nature and are intended to covey scope
and general arrangement. The locations of all items shown on the drawings or
called for in the specifications that are not fixed by dimensions are approximate
only. The exact locations necessary to secure the best results must be
determined by the project site conditions and shall be delineated on the
contractor's coordination and shop drawings. Do not scale contract drawings.

4, The Electrical Contractor shall provide all necessary offsets. Raises, or drops in
conduit, ducts, raceways, and fixtures as required by building conditions at no
additional cost.

Removal of rubbish.

1. Under no circumstances shall rubbish be allowed to accumulate in the building or
on the premises. All dirt and rubbish resulting from the Electrical Contractor’s
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work shall be removed by the Electrical Contractor from time to time and as often
as directed by the Architect.

Cutting, Patching, and Repairing

1.

2.

The Contractor shall be responsible for all cutting required for and resulting from
the installation of their work, except where noted otherwise. The General
Contractor shall supervise the cutting of all chases and holes. The General
Contractor shall patch and repair the holes and restore surface finish. Cutting
shall be kept to the minimum required for the installation of the work.

The Contractor shall place sleeves for conduits that must pass through grade
beams, foundations, walls, and slabs ahead of concrete pouring. Failing in this,
the Electrical Contractor shall do the necessary cutting and sealing therefore in
an approved manner. Sleeves shall provide a minimum one inch annular clear
space around the proposed conduit.

Prior to placement of any conduit, sleeve, or opening that is not shown and
located on the structural drawings, which passes through any structural element
including beams, foundation walls, footings or sheet walls, the Contractor shall
obtain approval from the Architect. The Contractor shall be responsible for layout
of all penetrations prior to the start of construction.

Where opening are proposed in new construction, they shall be built into
structural members as directed by the Architect, and shall not be cut into any
structural element after construction is completed.

Where proposed openings occur at existing construction, repairs and stiffening
shall be completed as directed by the Architect at Electrical Contractor's cost,
including associated engineer design and detailing.

The Contractor shall obtain approval from the Architect for the placement of any
sleeves or holes through beams and foundations.

The Contractor shall lay out their floor, wall, roof, etc. penetrations and coordinate
openings with all other contractors prior to cutting openings.

The Contractor shall review the Special Conditions for instructions concerning the
penetration of radiation protection barriers (i.e., leadlined drywalls).

Ditching, Excavation, and Backfilling

1.

Ditching, excavation, and backfiling for all underground conduit, cable, etc,,
interior and exterior, shall be accomplished as hereinafter specified or shown on
the drawings.

Trenches shall be excavated to a minimum depth of 36 inches unless otherwise
indicated on the drawings. Trench widths shall be kept to a minimum and bottoms
shall be graded to a uniform slope. The bottom of the trench shall be kept free of
water. If required to protect the excavation or personnel, shoring and sheeting of
a design and material suitable to maintain the trench in a safe and workable
condition shall be provided. Adequate barricades shall be installed around
excavations to protect workers and the public during the construction.

Conduit or piping shall be supported throughout the entire length on solid

Backfill in non-surface or non-paved areas shall be compacted to the density of
the adjacent undisturbed material and any settlement shall be corrected by
refilling and retamping. Backfill under paved areas shall be properly consolidated
per the compaction requirements of Division 02 in such a manner as to prevent
future settling. Wherever existing paving, sidewalks, ditches, sod, etc., are
disturbed by trenching, the backfill shall include replacing of all surfacing the
same as adjacent undisturbed areas.

The Contractor shall refer to Division 02 for Rock Excavation and Earth
Compaction requirements.
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Where excavations are made under streets or sidewalks, the Contractor shall
obtain permits from local authorities before beginning excavation. In general, no
more than one-half of the street shall be opened by excavation at one time.
Backfill shall be thoroughly compacted and the pavements and/or sidewalk
replaced as required by local authorities.

The Contractor shall take all possible care that any existing utility lines are not cut
or damaged by his excavation.

Directional Boring, Guided Horizontal Directional Drilling (HDD):

a. Where conduit routing on the plans indicated installation in paved parking

areas, Guided Horizontal Directional Drilling method shall be utilized.
b. Prior to beginning work, the Contractor shall submit to the Architect a

work plan outlining the procedures, scaled plan drawings showing routing
and access rigging equipment set-up locations. Commencement of the
work shall not begin until approval by the Architect.

C. Diameter of the bore shall accommodate HDPE conduits of the size and
quantity as indicated on the drawings.

d. The guidance system shall be of proven type and shall be set-up and
operated by personnel trained and experienced with this system.

e. A pilot hole shall be drilled on the bore path with no deviations greater

than 5% of depth over a length of 100 feet.

Drawings and Specifications

1.

The architectural earth. All trenches shall be backfilled with compacted job-
excavated earth, reasonably free of debris and large stones, or with approved
granular material. No pudding or jetting shall be permitted.

, structural, mechanical, and electrical drawings and specifications shall be
considered as mutually explanatory and complementary. Any electrical work
called for by one and not by the other shall be performed as though required by
all.

Any discrepancies in or between the drawings and specifications, or between the
drawings and actual field conditions shall be reported to the Architect in sufficient
time to issue an addendum for clarification. In the event that there is no time for
an addendum to be issued, the Electrical Contractor shall qualify their bid as to
whether or not it includes questionable items and the additions or deductions
made in their base bid for such items.

All equipment and materials herein specified by make, model, and manufacturer
shall be considered as a quality standard only and any other make or
manufacturer judged by the Architect to be of the same quality shall be
acceptable.

The drawings, which constitute an integral part of the Contract, shall serve as the
working drawings. The electrical drawings are diagrammatic, and some circuit
runs have been distorted to avoid confusion of lines. However, the drawings
indicate the general layout of the complete electrical system. Field verification of
scale dimensions on plans is directed since actual locations, distance, and levels
will be governed by actual field conditions.

When the drawings indicate items or show details which are not specifically called
for in any specifications, the drawings shall be interpreted as the overall
instruction, and the Contractor is to include them as part of the electrical work, to
be installed compete and ready for operation.

Erection of Apparatus
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All work shall be done under the supervision of the Contractor who shall provide
foremen to lay out all work. All work shall be laid out with due regard for proper
working clearances about electrical equipment and the space requirements of the
other contractors. The Contractor shall immediately report to the Architect any
conflict or difficulties in regard to the installation.

Lighting fixtures, motor switches or controllers, switches, boxes, panels, and
other electrical apparatus shall be set, mounted, positioned, coupled, connected,
assembled or otherwise erected or constructed as recommended by the
manufacturer or designer thereof, unless approved by the Architect for erection in
some other manner.

Contractors shall be responsible to familiarize themselves with all materials and
equipment furnished by others, but which will be installed under their part of the
contract.

Equipment of a type to require replacement, servicing, adjusting, or maintenance
shall be located to allow easy access and space for the removal of internal
assembilies if required.

Where crowded locations exist and where there is a possibility of conflict between
the trades, the Contractor shall coordinate the exact locations of electrical work
with the other trades. After consultation and agreement between the trades, the
locations shall be approved by the ARcthiect before installation of the work.

Material List and Shop Drawings

1.

The Contractor shall submit within 15 days from the date of the Contract a
complete list of all materials and equipment manufacturers to be used in the
installation.

a. List shall be complete with manufacturer's names, sizes, and types.

b. Call attention to deviations from specified items as to operation and
physical dimensions.

c. Final equipment orders shall not be placed until list of materials and
submittals of equipment have been returned Approved or Approved as
Noted.

d. If the lists are not submitted within the specified time, all items provided

will be as specified and all submittals of other make equipment will be
automatically disapproved.

After initial approval of this list by the Architect, the Contractor shall submit 5
copies of brochures, catalog cuts or technical data of all equipment to be
furnished under this contract to the Architect for approval. Drawings shall state
capacities, sizes, etc., of all equipments and shall be certified by the
manufacturer. The Architect’s initial approval of the manufacturer does not mean
that the equipment described in shop drawings will be acceptable or approved, or
that all items of that manufacturer's line will be acceptable.

Shop or detail drawings of special electrical panels, controls, or other apparatus
or equipment which are fabricated individually for this work or not described by
standard manufacturer's drawings or bulletins shall be submitted to the Architect
for approval before fabrication.

All shop drawings and data must be in the Architect’s office no later than 45 days
from the date of Contract.

All items to be used on this project shall be approved by the Architect before
installation. All items installed without such approval, and which are determined
by the Architect to be unacceptable, shall be completely removed and replaced by
the Contractor with approved items at no cost to the Owner.
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Shop drawings shall include seismic anchorage details and calculations for all
electrical equipment as required by local codes and regulations.

Materials and Workmanship

1.

Only new, clean and perfect equipment, apparatus, materials and supplies of
latest design and manufacture shall be incorporated in the work in order to
ensure an electrical system of high quality.

The Contractor shall be completely responsible for all work installed by them and
shall employ only competent and experienced workers of proper trades to
perform the work.

All materials shall be new, shall bear the Underwriters Label of Approval, and
shall be installed according to manufacturer's specifications or as directed by the
Architect. The Contractor shall assume responsibility for proper installation of
materials in the space available.

Permits, Licenses and Inspections

1.

The Contractor shall obtain and pay for all required and necessary electrical
license, permit, and inspection fees, in accordance with the work as shown on the
drawings and in these specifications.

The Contractor shall make application and arrange for inspection of all electrical
work installed under this Contract. The inspection shall be made by the local
Board of Fire Underwriters, or code enforcing authority. Defects found shall be
corrected by the Contractor at no cost to the Owner. The Contractor shall include
the cost of the inspections in their base bid and shall pay the inspection fees.
Certificate of Inspection shall be sent to the Owner.

The work required to be done by the Contractor, The utility company, and the
Owner, in order to obtain electrical service connections shall be as delineated on
the drawings. Utility company connection or construction charges (except for
temporary construction services) shall be paid by the Owner.

Substitution of Equipment or Materials

1.

Where a specific trade name, manufacturer, and model number is mentioned, it
is intended to establish the quality, style and type of equipment necessary to fulfill
design criteria and shall not be construed as restricting or limiting competition
among manufacturers. The specific name and model number scheduled on the
drawings and/or the first name in the specification is the basis of the system
design. If contractor submits on listed alternates, he shall assume monetary and
logistical responsibility for any and all necessary structural, electrical, plumbing,
architectural and HVAC modifications, and coordinate as such. Contractor shall
also bear the entire administrative cost (i.e. engineering fees, architectural fees,
plan check fees, change order fees, etc.)associated of using alternate.

When the drawings or specifications name more than one manufacturer and
include the words “or equal’, it shall mean the named manufacturers are
acceptable for submittal to the Architect for approval. The specific make and
model submitted shall be equal in substance and function to the scheduled or first
named manufacturer, as determined by the Architect.

Substitutions:

a. The Contractor may propose substitutes, should they so desire. All

proposals for substitution shail be in the form of a fully coordinated
proposal covering all changes in the work associated with making the
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substitution. The change shall cover electrical and mechanical work and
the work of other trades.

b. Requests for substitution of manufacturers other than those indicated on
the drawings or listed in the specifications shall be submitted to the
Architect with the bid proposal.

c. The Contractor will NOT be allowed to substitute equipment on the basis
of oral conversations, or after submission of bid. Request for substitution
prior to submission of bid may be made either by the contractors bidding
on this project, or by the equipment suppliers.

The Contractor shall be held responsible for all physical changes resulting from
such substitutions of equipment and shall bear increased costs to himself as well
as to other trades in making said substitutions. Approval by the Architect of
equipment other than that specified does not relieve the Contractor of this
responsibility.

In all instances, the Contractor shall assume full responsibility for proof of equality
of the substitute to the equipment hereinafter specified. All data and information
necessary for proof of equality shall be prepared and submitted to the Architect
with the substitution proposal.

Approval or rejection of all or part of the substitution shall be the prerogative of
the Architect.

After a submittal of any substitute equipment or material has been returned
approved, or approved as noted, by the Architect, no change in the brand or
make shall be permitted without further written approval from the Architect.
Except as stated above, bidders shall make no presumptions regarding
substitutions.

Temporary Electric Services

1.

The Contractor shall furnish, install, maintain, and remove after construction is
completed, required temporary service for light and power for building
construction activities. Provide temporary power distribution system with step-
down transformers as required for temporary lighting power and construction
trailers.

The Contractor shall provide portable generators for temporary service for light
and power for construction activities in the emergency generator set area.

The temporary electric service shall meet the requirements of OSHA and the
National Electrical Code. The Contractor shall furnish and install panelboards for
the temporary electrical services that will accept ground fault circuit interrupter
(GFCI) plug-in circuit breakers. Circuit breakers shall be UL listed ground-fault
interrupter type for the single phase 15A, 20A, and 30A branch circuits used on
the construction site by construction personnel. Breakers shall be set to trip within
25-milli-seconds when a ground fault reaches or exceeds 5 milliamps.

The Contractor shall provide and maintain adequately sized feeders for
reasonable voltage drop levels and shall install the wiring so that it is physically
protected.

The Contractor shall furnish, install, maintain, and remove after construction is
completed, temporary lighting providing a minimum of five foot candles of
illumination in all work areas as required by construction operations, such as
hallways, exitways, tunnels, shafts, and general underground areas, where
natural light is not adequate. For the contractor's guide, 1 watt per square foot
will give approximately six foot candles of illumination. All illumination levels shall
be in accordance with the minimum requirements of the federal Occupational
Safety and Health Administration (OSHA).
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6. Any utility company installation or removal charges for the temporary service shali
be paid by the Contractor.

7. Electrical energy charges shall be paid by the Contractor.

8. Rental charges and fuel shall be paid by the Contractor.

PART 2 - PRODUCTS
Not Used

PART3 - EXECUTION
Not Used

END OF SECTION

HKS 12215.004
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0110

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Electrical equipment coordination and installation.
2. Sleeves for raceways and cables.
3. Sleeve seals.
4. Common electrical installation requirements.
1.3 DEFINITIONS

A. ATS: Acceptance Testing Specifications.

B. EPDM: Ethylene-propylene-diene terpolymer rubber.

C. NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS

A Product Data: For each type of product indicated.

15 QUALITY ASSURANCE

A. Test Equipment Suitability and Calibration: Comply with NETA ATS, "Suitability of Test
Equipment” and "Test Instrument Calibration."

1.6 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, and busways will be clear of obstructions and
of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,

masonry walls, and other structural components as they are constructed.

DCGA 14044
2014-12-24

260110 - 1



C.

D.

BASIC ELECTRICAL MATERIALS AND METHODS

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 8 Section
"Access Doors and Frames."

Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and
systems that are functionally interdependent are tested to demonstrate successful
interoperability.

PART 2 - PRODUCTS

21

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified or approved equal.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

E.

3.2

A

3.3

A

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide maximum possible headroom consistent with
these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations. Connect in such a way as to
facilitate future disconnecting with minimum interference with other items in the vicinity. Provide
a scaled (1/2" = 1°-0" minimum) plan for each electrical telecom, and signal room or review
within 60 days after award of contract.

Right of Way: Give to raceways and piping systems installed at a required slope.
FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assembilies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 7 Section "Through-Penetration Firestop Systems."

FIELD QUALITY CONTROL

Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage

and faulty work.

END OF SECTION
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.3 DEFINITIONS

A VFC: Variable frequency controller.
1.4 ACTION SUBMITTALS
A Product Data: For each type of product.
1.5 INFORMATIONAL SUBMITTALS
A Qualification Data: For testing agency.
B. Field quality-control reports.
1.6 QUALITY ASSURANCE
A Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following available manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

1. Alcan Products Corporation; Alcan Cable Division.
2. Alpha Wire.
3. Belden Inc.
4. Encore Wire Corporation.
DCGA 14044
2014-12-24
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2.2

w

23

o

CONDUCTOR AND CABLES

5. General Cable Technologies Corporation.
6. Southwire Incorporated.

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2.

Multiconductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for armored cable,
Type HCF90 with ground wire.

CONNECTORS AND SPLICES

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

AFC Cable Systems, Inc.

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

lIsco; a branch of Bardes Corporation.

NSi Industries LLC.

0O-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.

Tyco Electronics.

NSO A WN =

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

PART 3 - EXECUTION

31

A

B.

3.2

A

B.

CONDUCTOR MATERIAL APPLICATIONS
Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger, except VFC cable, which shall be extra flexible stranded.

CONDUCTOR INSULATION APPLICATIONS AND WIRING METHODS
Feeders: Type THHN-2-THWN-2, single conductors in raceway.

Branch Circuits: Type THHN-2-THWN-2, single conductors in raceway.

HKS 12215.004
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3.3

3.4

3.5

3.6

3.7

CONDUCTOR AND CABLES

INSTALLATION OF CONDUCTORS
Conceal in finished walls and ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor termination points according to Division 26
"Raceways and Boxes" prior to pulling conductors and cables.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install conduit parallel and perpendicular to surfaces of exposed structural members, and follow
surface contours where possible.

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published t_o_rqug-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material and _that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 3 inches of slack past the box
outside opening.

IDENTIFICATION

Identify and color-code conductors and cables according to Division 26 “Electrical
Identification.”

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restc_Jre
original fire-resistance rating of assembly according to Division 07 "Through-Penetration
Firestop Systems.”

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors and branch circuit conductors.

HKS 12215.004
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CONDUCTOR AND CABLES

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in conductors No. 4 AWG and
larger. Remove box and equipment covers so splices are accessible to portable scanner.
Correct deficiencies determined during the scan.

a.

b.

Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.

Instrument: Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide calibration record for
device.

Record of Infrared Scanning: Prepare a certified report that identifies splices
checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

C. Test and Inspection Reports: Prepare a written report to record the following:

1.
2.
3.

Procedures used.

Results that comply with requirements.

Results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

D. Cables will be considered defective if they do not pass tests and inspections.
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes methods and materials for grounding systems and equipment, plus the
following special applications:

1. Underground distribution grounding.
2. Common ground bonding with lightning protection system.

1.3 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Other Informational Submittals: Plans showing dimensioned as-built locations of grounding
features specified in Part 3 "Field Quality Control" Article, including the following:

1. Test wells.
2. Ground rods.
3. Grounding arrangements and connections for separately derived systems.

C. Qualification Data: For testing agency and testing agency's field supervisor.
D. Field quality-control test reports.

E. Operation and Maintenance Data: For grounding to include the following in emergency,
operation, and maintenance manuals:

1. Instructions for periodic testing and inspection of grounding features at test wells, ground
rings, and grounding connections for separately derived systems based on NETA MTS
and NFPA 70B.

a. Tests shall be to determine if ground resistance or impedance values remgin within
specified maximumes, and instructions shall recommend corrective action if they do
not.

b. Include recommended testing intervals.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: The contractor shall be responsible for obtaining including.all
costs for an independent agency, with the experience and capability to conduc_t tlhe tes.tmg
indicated, that is a member company of the InterNational Electrical Testing Association or is a
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B.

C.

GROUNDING AND BONDING

nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and
that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

22

A

B.

C.

A

B.

C.

CONDUCTORS

Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless
otherwise required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

4, Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

6. Bonding Jumper: Copper tape, braided conductors, terminated with copper ferrules; 1-
5/8 inches wide and 1/16 inch thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated with

copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

Grounding Bus: Rectangular bars of annealed copper, 1/4 by 4 inches in cross section, unless
otherwise indicated; with insulators.

CONNECTORS
Listed and labeled by a nationally recognized testing laboratory acceptable to authorit'ies 'having
jurisdiction for applications in which used, and for specific types, sizes, and combinations of

conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-type,
with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.
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GROUNDING AND BONDING

PART 3 - EXECUTION

3.1

3.2

APPLICATIONS

Conductors: [nstali solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 8 AWG and larger, unless otherwise indicated.

Grounding Electrode Conductors: Install bare tinned-copper conductor, No.4/0 AWG
minimum.

1. Bury at least 36 inches below grade.
2, Duct-Bank Grounding Conductor: Bury 12 inches above duct bank.

Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On
feeders with isolated ground, identify grounding conductor where visible to normal inspection,
with alternating bands of green and yellow tape, with at least three bands of green and two
bands of yellow.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch, minimum, from wall 6 inches above finished floor,
unless otherwise indicated.
2. Where indicated on both sides of doorways, route bus up to top of door frame, across top

of doorway, down to specified height above floor, and connect to horizontal bus.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors, except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary,
install ground rod before manhole is placed and provide No. 4/0 AWG bare, tinned-copper
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect
ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below
concrete. Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts,
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to
ground rod or grounding conductor. Make connections with No. 1 AWG minimum, stranded,
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and
fasten to manhole walls. Connect to cable armor and cable shields as recommended by
manufacturer of splicing and termination kits.
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3.3

3.4

GROUNDING AND BONDING

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Metal-clad cable runs.

Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

®NOOAWN =

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120V and more, including air cleaners, heaters, dampers,
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct
and connected metallic piping.

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway
fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a
separate insulated equipment grounding conductor. Isolate conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service, unless otherwise indicated.

Signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No. 1 AWG minimum insulated grounding conductor in
raceway from grounding electrode system to each service location, terminal cabinet, wiring
closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a 1/4-by-2-by-12-inch grounding bus. _
2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

Metal Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separa_te
insulated equipment grounding conductor in addition to grounding conductor installed with
branch-circuit conductors.

INSTALLATION
Grounding Conductors: Route along shortest and straightest paths possible, uniess otherwise

indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

HKS 12215.004
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GROUNDING AND BONDING

B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade, unless
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating, if
any.

2. For grounding electrode system, install at least four rods spaced at least 20’ apart and

located at least the same distance from other grounding electrodes, and connect to the
service grounding electrode conductor.

C.  Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are
specified in Division 2 Section "Underground Ducts and Utility Structures,” and shall be at least
12 inches deep, with cover.

1. Test Wells: Install at least one test well for each service, unless otherwise indicated.
Install at the ground rod electrically closest to service entrance. Set top of test well flush
with finished grade or floor.

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance,
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install so
vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type

connection is required, use a bolted clamp.
E. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes,
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using
one of the lug bolts of the flange. Where a dielectric main water fitting is installed,
connect grounding conductor on street side of fitting. Bond metal grounding conductor
conduit or sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.
F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of

associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper to
bond across flexible duct connections to achieve continuity.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing and inspecting agency to perform the following field
tests and inspections and prepare test reports:

B. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
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GROUNDING AND BONDING

Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, at ground test
wells, and at individual ground rods. Make tests at ground rods before any conductors
are connected.

a. Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

Prepare dimensioned drawings locating each test well, ground rod and ground rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of rods driven and
their depth at each location, and include observations of weather and other phenomena
that may affect test results. Describe measures taken to improve test results.

C. Report measured ground resistances that exceed the following values:

S e

Power and Lighting Equipment or System with Capacity 500 kVA and Less: 5 ochms.
Power and Lighting Equipment or System with Capacity 500 to 1000 kVA: 4 ohms.
Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s).
Substations and Pad-Mounted Equipment: 5 ochms.

Manhole Grounds: 10 ohms.

D. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases.

B. Related Sections include the following:

1. Section 260549 “Seismic Restraint of Suspended Electrical Utilities” and Section 260550
"Vibration Controls for Electrical Systems" for products and installation requirements
necessary for compliance with seismic criteria.

1.3 DEFINITIONS

A EMT: Electrical metallic tubing.

B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A Delegated Design: Design supports for multiple raceways, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design
criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

1.5 ACTION SUBMITTALS

A Product Data: For the following:
DCGA 14044
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B.

1.6

A

1.7

A

B.

1.8

A

B.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

1. Steel slotted support systems.
2. Nonmetallic slotted support systems.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include caiculations for the following:

Trapeze hangers. Include Product Data for components.

Steel slotted channel systems. Include Product Data for components.
Nonmetallic slotted channel systems. Include Product Data for components.
Equipment supports.

PoN =

INFORMATIONAL SUBMITTALS
Welding certificates.
QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."

Comply with NFPA 70.
COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Copcrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Section 077200 "Roof Accessories.”

PART 2 - PRODUCTS

2.1

A

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly. Subject to compliance with requirements of the Contract Documents as judged by
the Electrical Engineer, provide products by one of the following available manufacturers listed.
If not listed, submit substitution according to Conditions of the Contract and Division 01 Section
"Substitution Procedures".

1. Manufacturers:

Cooper B-Line, Inc

Allied Tube & Conduit

ERICO International Corporation
Flex Strut Inc.

GS Metals Corp

G-Strut

Haydon Corporation

Metal Ties Innovation

Thomas & Betts Corporation
Unistrut

T SQT™me a0 oW
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HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

k. Wesanco, Inc

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

4, Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4

5. Channel Dimensions: Selected for applicable load criteria.
B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

1) Subject to compliance with requirements of the Contract Documents as
judged by the Electrical Engineer, provide products by one of the following
available manufacturers listed. If not listed, submit substitution according to
Conditions of the Contract and Division 01 Section "Substitution
Procedures".Manufacturers:

a) Cooper B-Line, Inc

b) Allied Tube & Conduit

C) ERICO International Corporation
d) Flex Strut Inc.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used. Subject to
compliance with requirements of the Contract Documents as judged by the Electrical
Engineer, provide products by one of the following available manufacturers listed. If not
listed, submit substitution according to Conditions of the Contract and Division 01 Section
"Substitution Procedures”.

a. Manufacturers:
1) Hilti, Inc

2) Cooper B-Line, Inc
3) Empire Tool and Manufacturers
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2.2

A

B.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

4) ITW Ramset/Red Head
5) MKT Fastening

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4, Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes
and plates.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

3.2

A

B.

C.

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slottedsupport
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps using
spring friction action for retention in support channel.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above
suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits. Minimum
static design load used for strength determination shall be weight of supported components plus
200 Ib.
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3.3

34

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3 To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4, To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than
4 inches thick.

6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated
metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

Use 5000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 033000 "Cast-in-Place Concrete." Or
Section 033053 "Miscellaneous Cast-in-Place Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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3.5

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Touchup: Comply with requirements in Section 099113 "Exterior Painting" Section 099123
"Interior Painting” and Section 099600 "High Performance Coatings" for cleaning and touchup
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous
metal.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION

HKS 12215.004
2014-09-26

26 0529 - 6



RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
B. Related Sections include the following:

1. Division 2 Section "Underground Ducts and Ultility Structures" for exterior ductbanks,
manholes, and underground utility construction.

1.3 DEFINITIONS

A EMT: Electrical metallic tubing.

B. ENT: Electrical nonmetallic tubing.
C. EPDM: Ethylene-propylene-diene terpolymer rubber.
D. FMC: Flexible metal conduit.

m

IMC: Intermediate metal conduit.
F. LFMC: Liquidtight flexible metal conduit.
G. LFNC: Liquidtight flexible nonmetallic conduit.
H. RNC: Rigid nonmetallic conduit.

1.4 SUBMITTALS

A Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Shop Drawings: For the following raceway components. Include plans, elevations, sections,
details, and attachments to other work.

1. Custom enclosures and cabinets.
2. For handholes and boxes for underground wiring, including the following:
a. Duct entry provisions, including locations and duct sizes.
b. Frame and cover design.
DCGA 14044
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C.

D.

1.5

A

B.

RACEWAYS AND BOXES

C. Grounding details. '
d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.
e. Joint details.

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are
shown and coordinated with each other, based on input from installers of the items involved:

1. Structural members in the paths of conduit groups with common supports. _

2. HVAC and plumbing items and architectural features in the paths of conduit groups with
common supports.

Qualification Data: For professional engineer and testing agency.

Source quality-control test reports.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

21

A

w

m

G.

H.

METAL CONDUIT AND TUBING

Available Manufacturers: Subject to compliance with requirements, manufacturers gffering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, inc.

Alflex Inc.

Allied Tube & Conduit; a Tyco International Ltd. Co.
Manhattan/CDT/Cole-Flex.

. 0O-Z Gedney; a unit of General Signal.

Rigid Steel Conduit: ANSI C80.1.

SR NFRFRIN

Aluminum Rigid Conduit: ANSI C80.5.
IMC: ANSI C80.6.
PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.

EMT: ANSI C80.3.
FMC: Zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket.
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2.3

w

© o0

m

RACEWAYS AND BOXES

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.

2. Fittings for EMT: Steel, Set screw type.

3 Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch, with
overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assgmblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.

NONMETALLIC CONDUIT AND TUBING

Available Manufacturers: Subject to compliance with requirements, manufacturers pffering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Lamson & Sessions; Carlon Electrical Products.
Manhattan/CDT/Cole-Flex.

RACO; a Hubbell Company.

Thomas & Betts Corporation.

b N~

ENT: NEMA TC 13.

RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

LFNC: UL 1660.

Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.
Fittings for LFNC: UL 514B.

Rigid HDPE: Comply with UL 651A. (Site lighting, irrigation power, and individual conduit
feeders.)

Continuous HDPE: Comply with UL 651B. (Site lighting, irrigation power, and individual conduit
feeders.)

METAL WIREWAYS

Available Manufacturers: Subject to compliance with requirements, manufacturers gffering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated.
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m

RACEWAYS AND BOXES

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapter§, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

Wireway Covers: Hinged type or As indicated.
Finish: Manufacturer's standard enamel finish.
SURFACE RACEWAYS

Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard
enamel finish in color selected by Architect.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell incorporated; Killark Electric Manufacturing Co. Division.
0-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

Spring City Electrical Manufacturing Company.

10. Thomas & Betts Corporation.

11.  Walker Systems, Inc.; Wiremold Company (The).

12.  Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

RN WN=

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
Metal Floor Boxes: Cast metal, fully adjustable, rectangular.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with gasketed
cover.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush latch,
unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
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RACEWAYS AND BOXES

H. Cabinets:

g ownN

NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

26 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A Description: Comply with SCTE 77.

1.
2

3.

Color of Frame and Cover: Gray.

Configuration: Units shall be designed for flush burial and have integral closed bottom,
unless otherwise indicated.

Cover:. Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC.”, "TELECOM." Or as indicated for each
service. Insert legend.

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts
for secure, fixed installation in enclosure wall.

Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks
and pulling-in irons installed before concrete is poured.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below, unless otherwise indicated:

HPON

o o

Exposed Conduit: Rigid steel conduit or IMC.

Concealed Conduit, Aboveground: Rigid steel conduit, IMC or EMT.

Underground Conduit: Concrete encased RNC, Type EPC-40-PVC, direct buried.
Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Application of Handholes and Boxes for Underground Wiring:

a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations,
Subject to Occasional, Nondeliberate Loading by Heavy Vehicles: Polymer
concrete, SCTE 77, Tier 15 structural load rating.

b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety
Factor for Nondeliberate Loading by Vehicles: Polymer-concrete units, SCTE 77,
Tier 8 structural load rating.

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:
Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 with
3000-Ibf vertical loading.

B. Comply with the following indoor applications, unless otherwise indicated:
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3.2

RACEWAYS AND BOXES

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: Rigid steel conduit or IMC. Includes
raceways in the following locations:

LN

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
(o Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions: EMT.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

6. Damp or Wet Locations: Rigid steel conduit or IMC.

7. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental
Air. EMT.

8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts: EMT.

9. Raceways for Concealed General Purpose Distribution of Optical Fiber or

Communications Cable: EMT.

10. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless
steelin damp or wet locations.

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that
material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

Do not install aluminum conduits in contact with concrete.
INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Electrical Supports and Seismic
Restraints."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

Install no more than the equivalent of four 90-degree bends in any conduit run except for
communications conduits, for which three 90-degree bends are allowed.
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3.3

RACEWAYS AND BOXES

Conceal conduit and EMT within finished walls and ceilings, unless otherwise indicated.
Raceways shall not be Embedded in Concrete Slabs above grade or in imaging areas.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Qutdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
2. Where otherwise required by NFPA 70.

Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for recessed and
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement;
and for transformers and motors.

1. Use LFMC.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall.

Set metal floor boxes level and flush with finished floor surface.
INSTALLATION OF UNDERGROUND CONDUIT
Underground Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 2 Section "Earthwork" for pipe less than 6 inches in
nominal diameter.

2. Install concrete encasement and backfill as specified in Division 2 Section "Earthwork."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete backfilling
with normal compaction as specified in Division 2 Section "Earthwork."

4, Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through the floor.
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3.4

3.5

RACEWAYS AND BOXES

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.
b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel

conduit horizontally a minimum of 60 inches from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

6. Warning Tape: Bury warning tape approximately 12 inches above direct-buried conduit.
Align tape along the width and along the centerline of conduit.

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

Unless otherwise indicated, support units on a 12" thick level bed of crushed stone or gravel,
graded from 1/2-inch sieve to No.4 sieve and compacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as indicated.
Select arm lengths to be long enough to provide spare space for future cables, but short enough
to preserve adequate working clearances in the enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to
be used, and seal around penetrations after fittings are installed.

PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.
END OF SECTION
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0544

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

1.1

A

1.2

A

B.

1.3

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
Sleeve-seal systems.

Sleeve-seal fittings.

Grout.

Silicone sealants.

O ON =

Related Requirements:

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

SLEEVES
Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanﬁzgd-stgel
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.
PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
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2.3

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side
larger than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more

sides larger than 16 inches, thickness shall be 0.138 inch.
SLEEVE-SEAL SYSTEMS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable. Subject to compliance with requirements of the Contract
Documents as judged by the Electrical Engineer, provide products by one of the following
available manufacturers listed. If not listed, submit substitution according to Conditions of the
Contract and Division 01 Section "Substitution Procedures”.

1. Manufacturers:
a. Advance Products & Systems, Inc
b. CALPICO, Inc
C. Metraflex Company (The)
d. Pipeline Seal and Insulator, Inc
e. Proco Products

2. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit
surface of pipe. Include type and number required for pipe material and size of pipe.

3. Pressure Plates: Carbon steel or Stainless steel.

4, Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, or Stainless
steel of length required to secure pressure plates to sealing elements.

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to
match piping OD. Subject to compliance with requirements of the Contract Documents as
judged by the Electrical Engineer, provide products by one of the following available
manufacturers listed. If not listed, submit substitution according to Conditions of the Contract
and Division 01 Section "Substitution Procedures".

1. Manufacturers:

a. HOLDRITE
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A

B.

C.

D.

25

A

B.

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

GROUT

Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated
walls or floors.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Design Mix: 5000-psi, 28-day compressive strength.
Packaging: Premixed and factory packaged.
SILICONE SEALANTS

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

2. Sealant shall have VOC content calculated according to 40 CFR 59, Subpart D (EPA
Method 24).

3. Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1

A

B.

C.

SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
Comply with NECA 1.
Comply with NEMA VE 2 for cable tray and cable penetrations.

Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Fioors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall so no voids remain. Tool exposed surfaces smooth;
protect material white curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway
or cable unless sleeve seal is to be installed or unless seismic criteria require different
clearance.
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3.2

3.3

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

4. Install sleeves for wall penetrations uniess core-drilled holes or formed openings are
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 4inches above
finished floor level. Install sleeves during erection of floors.

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between
pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size slee\(es
to allow for 1-inch annular clear space between raceway or cable and sieeve for installing
sleeve-seal system.

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into building.

Install type and number of sealing elements recommended by manufacturer for raceway or
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts
against pressure plates that cause sealing elements to expand and make watertight seal.
SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
wallls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0549

SEISMIC RESTRAINT OF SUSPENDED ELECTRICAL UTILITIES

PART 1 - GENERAL

1.1 DESCRIPTION

A.  Provide engineered seismic restraint systems for suspended Electrical and Communications
Equipment utilities compliant with the currently adopted version of the California Building Code
(CBC) with OSHPD amendments. The cost of engineering, installation, materials, etc. shall be
included in the contractors bid.

B. At seismic restraint installation locations, provide vertical support systems engineered to
accommodate dead load plus seismic force reactions.

1.2 REFERENCES

A.  Publications, codes and standards listed below form a part of this specification to the extent
referenced.

1. OHSPD Pre-Approved approval of Manufacturer's Certificate 2013 California Building Code
Edition, OPM-0043-13 Mason seismic restraint components for suspended utilities or
approved equal.

International Seismic Application Technology (ISAT) or approved equal.
2. 2013 California Building Code (CBC) - Title 24, Part 2, Volume 2,
Chapter 16A

3. ASCE 7-05, Chapter 13, Minimum Design Loads For Buildings and Other Structures,
American Society of Civil Engineers (ASCE)

4. ACI 318-05, Building Code Requirements for Structural Concrete,

American Concrete Institute (ACI).
1.3 COMPONENT IMPORTANCE FACTOR

A.  In order to identify systems required seismic restraint and to define those from which res?r_aints
may be excluded, the design team has assigned an ASCE 7 Importance Factor (Ip) to utility
components on the basis of the following:
lp=15 Occupancy Category 1V, essential facilities required for post earthquake recovery

- all “Designated Seismic Systems” per CBC Chapter 17 required for the
continued operation of the facility.
14 SUBMITTALS

A.  Contractor to identify and convey to the seismic bracing provider each overhead deck condition to
which seismic attachments will be made. Information to include type and density of concret_e,
concrete thickness, size and gage of metal deck, type and size of steel member and any point
load limitations or restrictions.

B.  Provide Seismic Design Force calculations per ASCE 7- 05, Formulas 13.3-1 thru 13.3-3
stamped by a qualified structural engineer licensed to practice in the State of California. For
multi-story projects, provide calculated Seismic Design Force for each floor. Provide all OSHPD

DCGA 14044
2014-12-24

26 0549 - 1




SEISMIC RESTRAINT OF SUSPENDED ELECTRICAL UTILITIES

applications and forms to architect as required for submission to OSHPD as a post approval
document.

If not already furnished in contract documents, submit seismic restraint layouts stamped py a
qualified structural engineer licensed to practice in the State of California. Seismic restraint
layouts to show:

1. All vertical support and seismic brace locations.

2. All anchorage connections to structure. Anchor brand, type, quantity and size.

3. Vertical support and brace reaction point load at all connections to structure. For feview by
engineer of record in checking suitability of the building structure to accommodate imposed
loads.

4. Plan set sheets showing appropriate installation details reflecting actual job site conditions.

Include cover sheet with Seismic Restraint Bracing Legend delineating:

1. Maximum Allowable Size or Utility Weight (Lbs/Lf).

2. Minimum Vertical Support Rod Diameter.

3. Support Rod Total Vertical Load.

4. Maximum Allowable Transverse Brace Spacing.

5. Transverse Brace Reaction.

6. Maximum Allowable Longitudinal Brace Spacing.

7. Longitudinal Brace Reaction.

8. Minimum Required Seismic Restraint Brace Arm Assembly.

9. Minimum Required Seismic Restraint Anchorage To Overhead Structure.
10. Installation Detail Drawing References

PART 2 - PRODUCTS

2.01

A.

B.

C.

ACCEPTABLE MANUFACTURERS

Seismic restraint components for suspended utilities to be that furnished by Mason Industries or
approved equal.

Vertical support and seismic restraint anchorages are to utilize deck inserts or post installed
anchors as approved by the seismic bracing manufacturer.

Vertical support and seismic restraint connections to structural steel are to utilize Beam Clamp
with safety strapconnections unless noted otherwise. Welded or bolted connections are an
acceptable alternate provided the details employed are those pre-engineered by the seismic
bracing manufacturer.

PART 3 - EXECUTION

3.01

A.

B.

INSTALLATION

Vertical support and seismic restraint anchorages to be per the OSHPD pre-approved manual
and calculations submitted for approvail.

For conditions not covered within the OSHPD pre-approved manual, provide project specific
calculations and details.
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SEISMIC RESTRAINT OF SUSPENDED ELECTRICAL UTILITIES

C.  The seismic bracing manufacturer shall provide field installation training prior to commencement
of install.

D.  Field relocation of any seismic installation points away from that shown on the furnished shop
drawing layouts shall be coordinated with the seismic bracing manufacturer. The cost of
engineering, installation, materials, etc. shall be included in the contractors bid.

E.  Consult the seismic bracing manufacturer when field conditions prohibit compliance with the
supplied installation details.

F.  Inorder to satisfy CBC 2007 requirements, the allowable brace spacing for non-ductile systems
(eg. cast iron, plastic and glass pipe) shall be no more than half that for ductile systems.

3.02 EQUIPMENT CONNECTIONS
A. Where seismic bracing is allowed to be omitted due to component size or proximity to overhead

deck, all terminations to fixed equipment, panels, etc. or to other portions of the system requiring
seismic restraint are to utilize flexible connectors.

END OF SECTION
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0550

VIBRATION CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

14

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Isolation pads.

2. Restrained spring isolators.

DEFINITIONS

The IBC: International Building Code.

ICC-ES: ICC-Evaluation Service.

OSHPD: Office of Statewide Health Planning and Development for the State of California.

PERFORMANCE REQUIREMENTS

Seismic-Restraint Loading:

1. Site Class as Defined in the CBC: D.

2. Assigned Seismic Use Group or Building Category as Defined in the CBC: IV.
a. Component Importance Factor: 1.5.
b. Component Response Modification Factor: 2.0.

C. Component Amplification Factor: 2.5.

3. Design Spectral Response Acceleration at Short Periods (0.2 Second): IV.
4. Design Spectral Response Acceleration at 1.0-Second Period:

SUBMITTALS
Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

2. llustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of component used.
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B.

C.

D.

E.

1.6

@

C.

o

VIBRATION CONTROL FOR ELECTRICAL SYSTEMS

a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by OSHPD. .
b. Annotate to indicate application of each product submitted and compliance with

requirements.

3. Restrained-Isolation Devices: Include ratings for horizontal, vertical, and combined
loads.

Delegated-Design Submittal:  For vibration isolation details indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Design Calculations: Calculate static and dynamic loading due to equipment weight and
operation, seismic forces required to select vibration isolators and seismic restraints.

a. Coordinate design calculations with wind-load calculations required for equipment
mounted outdoors. Comply with requirements in other Division 26 Sections for
equipment mounted outdoors.

2 Indicate materials and dimensions and identify hardware, including attachment and
anchorage devices.

3. Field-fabricated supports.

Welding certificates.

Quialification Data: For California professional structural engineer and testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to

conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as

defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."

Comply with NFPA 70.

PART 2 - PRODUCTS

21

A

VIBRATION ISOLATORS

Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic or limit-stop
restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to weight
being removed; factory-drilled baseplate bonded to 1/4-inch- thick, neoprene or rubber
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2.2

A

VIBRATION CONTROL FOR ELECTRICAL SYSTEMS

isolator pad attached to baseplate underside; and adjustable equipment mounting and
leveling bolt that acts as blocking during installation.

2. Restraint:  Seismic or limit-stop as required for equipment and authorities having
jurisdiction. _
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the

spring at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

o o~

FACTORY FINISHES

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.

Powder coating on springs and housings.

All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
Baked enamel or powder coat for metal components on isolators for interior use.
Color-code or otherwise mark vibration isolation and seismic-control devices to indicate
capacity range.

HWON -

PART 3 - EXECUTION

3.1

3.2

A

B.

C.

A

B.

C.

EXAMINATION

Examine areas and equipment to receive vibration isolation and seismic—contr'ol devices _for
compliance with requirements for installation tolerances and other conditions affecting
performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.
FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.

Perform tests and inspections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable
to authorities having jurisdiction. _
2. Schedule test with IOR and Architect, before connecting anchorage device to restrained

component (uniess postconnection testing has been approved), and with at least seven
days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at all installed anchors and fasteners.

5. Test to 90 percent of rated proof load of device.
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VIBRATION CONTROL FOR ELECTRICAL SYSTEMS

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

If a device fails test, modify all installations of same type and retest until satisfactory
results are achieved.

N

D. Remove and replace malfunctioning units and retest as specified above.
E. Prepare test and inspection reports.
33 ADJUSTING

A. Adjust isolators after isolated equipment is at operating weight.

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

C. Adjust active height of spring isolators.

D. Adjust restraints to permit free movement of equipment within normal mode of operation.

3.4 ELECTRICAL VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE SCHEDULE

A Supported or Suspended Equipment:

1. Pads:
a. Material: Neoprene.
2. Component Importance Factor: 1.5.
3. Component Response Modification Factor: 2.5.

4, Component Amplification Factor: 2.5.

END OF SECTION
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0553

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A This Section includes the following:
1. Identification for raceway and metal-clad cable.
2. ldentification for conductors and communication and control cable.
3. Underground-line warning tape.
4. Warning labels and signs.
5. Instruction signs.
6. Equipment identification labels.
7. Miscellaneous identification products.
1.3 SUBMITTALS
A. Product Data: For each electrical identification product indicated.
B. Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels.
C. Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting
provisions, and graphic features of identification products.
14 QUALITY ASSURANCE
A. Comply with ANS! A13.1 and ANSI C2.
B. Comply with NFPA 70.
C. Comply with 29 CFR 1910.145.
1.5 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with requirements_ in
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation
and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.
Use consistent designations throughout Project.
B. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
DCGA 14044
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C.

D.

IDENTIFICATION FOR ELECTRICAL SYSTEMS

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

A

m

22

RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

Color for Printed Legend:
1. Fire alarm-red.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeveg, vyith
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping
action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves,'2
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in
place by gripping action.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches wide;
compounded for outdoor use.

CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION
MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1
to 2 inches wide.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

Aluminum Wraparound Marker Labels: Cut from 0.014-inch- thick aluminum sheet, with
stamped, embossed, or scribed legend, and fitted with tabs and matching slots for permanently
securing around wire or cable jacket or around groups of conductors.

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use
with self-locking nylon tie fastener.

Write-On Tags: Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and polyester
or nylon tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
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23

24

2.5

2.6

IDENTIFICATION FOR ELECTRICAL SYSTEMS

UNDERGROUND-LINE WARNING TAPE
Description: Permanent, bright-colored, continuous-printed, polyethylene tape.

Not less than 6 inches wide by 4 mils thick.
Compounded for permanent direct-burial service.
Embedded continuous metallic strip or core.

Printed legend shall indicate type of underground line.

PON -

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive Iabe_ls,
configured for display on front cover, door, or other access to equipment, unless otherwise
indicated.

Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for fasteners,
with colors, legend, and size required for application. 1/4-inch grommets in corners for
mounting. Nominal size, 7 by 10 inches.

Metal-Backed, Butyrate Warning Signs: Weather-resistant, nonfading, preprinted, cellulose-
acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, Iegend, and
size required for application. 1/4-inch grommets in corners for mounting. Nominal size, 10 by
14 inches.

Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Waming: "WARNING - OSHA REGULATION - AREA IN FRONT
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq.
in. and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch.

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by the_rmal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a
weatherproof and ultraviolet-resistant seal for label.
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C.

D.

E.

2.7

A

B.

IDENTIFICATION FOR ELECTRICAL SYSTEMS

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with White
letters on a red background for equipment associated with the Emergency Elecirical System
and white letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. White
letters on a red background for equipment associated with the Emergency Electrical System
and white letters on a dark-gray background for all others. Minimum letter height shall be 3/8
inch.

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1
inch.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
1. Minimum Width: 3/16 inch.

2. Tensile Strength: 50 Ib, minimum.

3. Temperature Range: Minus 40 to plus 185 deg F.

4, Color: Black, except where used for color-coding.

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers. :

PART 3 - EXECUTION

3.1

A

C.

D.

m

APPLICATION

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits More Than 30 A: Identify with orange self-adhesive vinyl [abel.

Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems with
color-coded, self-adhesive vinyl tape applied in bands:

1. Fire Alarm System: Red.
2. Fire-Suppression Supervisory and Control System: Red and yellow.

Power-Circuit Conductor Identification: For primary and secondary conductors No. 1/0 AWG
and larger in vaults, pull and junction boxes, manholes, and handholes use marker tape.
Identify source and circuit number of each set of conductors. For single conductor cables,
identify phase in addition to the above.

Branch-Circuit Conductor Identification: Where there are conductors for more than three branch
circuits in same junction or pull box, use color-coding conductor tape. Identify each ungrounded
conductor according to source and circuit number.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source
and circuit number.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
signal, sound, intercommunications, voice, and data connections.
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IDENTIFICATION FOR ELECTRICAL SYSTEMS

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and

Operation and Maintenance Manual.

G. Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable. Install underground-line
warning tape for both direct-buried cables and cables in raceway.

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply
with 29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with
black letters on an orange background. Apply to exterior of door, cover, or other access.

1. Equipment with Multiple Power or Control Sources: Apply to door or cover of equipment
including, but not limited to, the following:

a. Power transfer switches.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise
indicated, apply to door or cover of equipment but not on flush panelboards and similar
equipment in finished spaces.

l. Instruction Signs:

1. Operating Instructions: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

2. Emergency Operating Instructions: Install instruction signs with white legend on a red
background with minimum 3/8-inch- high letters for emergency instructions at equipment
used for power transfer.

J. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:
a. Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless

otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-
inch- high label; where 2 lines of text are required, use labels 2 inches high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label Stenciled
legend 4 inches high. _
c. Elevated Components: Increase sizes of labels and letters to those appropriate for

viewing from the floor.

2. Equipment to Be Labeled:
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IDENTIFICATION FOR ELECTRICAL SYSTEMS

a. Panelboards, electrical cabinets, and enclosures.
b. Access doors and panels for concealed electrical items.
C. Electrical switchboards.
d. Transformers.
e Emergency system boxes and enclosures.
f. Disconnect switches.
g. Enclosed circuit breakers.
h. Motor starters.
i. Push-button stations.
. Power transfer equipment.
k. Contactors.
L Remote-controlied switches, dimmer modules, and control devices.
m.  Voice and data cable terminal equipment.
n. Master clock and program equipment.
o. Intercommunication and call system master and staff stations.
p. Television/audio components, racks, and controls.
qQ. Fire-alarm control panel and annunciators.
r. Monitoring and control equipment.
S. Terminals, racks, and patch panels for voice and data communication and for
signal and control functions.
3.2 INSTALLATION

A Verify identity of each item before installing identification products.

B. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.

D. Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

F. System Identification Color Banding for Raceways and Cables: Each color band shall
completely encircle cable or conduit. Place adjacent bands of two-color markings in contact,
side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed
below for ungrounded service, feeder, and branch-circuit conductors.

1. Color shall be factory applied or, for sizes larger than No. 8 AWG if authorities having
jurisdiction permit, field applied.

2. Colors for 208/120-V Circuits:
a. Phase A: Black.

b. Phase B: Red.
C. Phase C: Blue.
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IDENTIFICATION FOR ELECTRICAL SYSTEMS

3. Colors for 480/277-V Circuits:

a. Phase A: Brown.
b. Phase B: Orange.
C. Phase C: Yellow.

4, Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches from terminal points and in boxes where splices or taps are made.
Apply last two turns of tape with no tension to prevent possible unwinding. Locate bands
to avoid obscuring factory cable markings. .

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or
cable at a location with high visibility and accessibility.

Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench or concrete
envelope exceeds 16 inches overall.

Painted Identification: Prepare surface and apply paint according to Division @ painting
Sections.

END OF SECTION
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 0573

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A Section includes computer-based, overcurrent protective device coordination studies to
determine overcurrent protective devices and to determine overcurrent protective device
settings for selective tripping.

1. Study results shall be used to determine coordination of series-rated devices.
1.3 DEFINITIONS

A Existing to Remain: . Existing items of construction that are not to be removed and that are not
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

B. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, the
course of an electric circuit or system of circuits and the component devices or parts used
therein.

C. Protective Device: A device that senses when an abnormal current flow exists and then
removes the affected portion from the system.

D. SCCR: Short-circuit current rating.

E. Service: The conductors and equipment for delivering electric energy from the serving utility to
the wiring system of the premises served.

1.4 ACTION SUBMITTALS
A Product Data: For computer software program to be used for studies.
B. Other Action Submittals: Submit the following after the approval of system protective devices

submittals.

1. Coordination-study input data, including completed computer program input data sheets.

2. Study and equipment evaluation reports.

3 Overcurrent protective device coordination study report; signed, dated, and sealed by a
qualified professional engineer.

a. Submit study report for action prior to receiving final approval of the distributio_n
equipment submittals. If formal completion of studies will cause delay‘ in
equipment manufacturing, obtain approval from Architect for preliminary submittal
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1.5

1.6

1.7

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

of sufficient study data to ensure that the selection of devices and associated
characteristics is satisfactory.

INFORMATIONAL SUBMITTALS
Qualification Data: For Coordination Study Specialist and Field Adjusting Agency.

Product Certificates: For overcurrent protective device coordination study software, certifying
compliance with IEEE 398.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For the overcurrent protective devices to include in
emergency, operation, and maintenance manuals.

1. In addition to items specified in Division 01 Section "Operation and Maintenance Data,"
include the following:

a. The following parts from the Protective Device Coordination Study Report:

1) One-line diagram.
2) Protective device coordination study.
3) Time-current coordination curves.

b. Power system data.
QUALITY ASSURANCE

Studies shall use computer programs that are distributed nationally and are in wide_e use.
Software algorithms shall comply with requirements of standards and guides specified in this
Section. Manual calculations are unacceptable.

Coordination Study Software Developer Qualifications: An entity that owns and markets
computer software used for studies, having performed successful studies of similar magnitude
on electrical distribution systems using similar devices.

1. The computer program shall be developed under the charge of a licensed professional
engineer who holds |EEE Computer Society's Certified Software Development
Professional certification.

Coordination Study Specialist Qualifications: Professional engineer in charge of performing the
study and documenting recommendations, licensed in the state where Project is located. All
elements of the study shall be performed under the direct supervision and control of this
professional engineer.

Field Adjusting Agency Qualifications: An independent agency, with the experience and
capability to adjust overcurrent devices and to conduct the testing indicated, that is a member
company of the InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities
having jurisdiction.
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OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 2 - PRODUCTS
2.1 COMPUTER SOFTWARE DEVELOPERS

A Software Developers: Subject to compliance with requirements, provide software by one of the
following available software developers offering software that may be used for the Work include,
but are not limited to, the following:

ESA Inc.

Operation Technology, Inc.
Power Analytics, Corporation.
SKM Systems Analysis, Inc.

PO

B. Comply with IEEE 242 and IEEE 399.

C. Analytical features of device coordination study computer software program shall have the
capability to calculate "mandatory," "very desirable," and "desirable" features as listed in
IEEE 399.

D. Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. Computer software program shall report device
settings and ratings of all overcurrent protective devices and shall demonstrate selective
coordination by computer-generated, time-current coordination plots.

1. Optional Features:
a. Arcing faults.
b. Simultaneous faults.
c. Explicit negative sequence.
d. Mutual coupling in zero sequence.

22 PROTECTIVE DEVICE COORDINATION STUDY REPORT CONTENTS
A Executive summary.

B. Study descriptions, purpose, basis and scope. Include case descriptions, definition of terms
and guide for interpretation of the computer printout.

C. One-line diagram, showing the following:

Protective device designations and ampere ratings.

Cable size and lengths.

Transformer kilovolt ampere (kVA) and voltage ratings.

Motor and generator designations and kVA ratings.

Switchboard, motor-control center, and panelboard designations.

RN =

D. Study Input Data: As described in "Power System Data" Article.
E. Short-Circuit Study:

1. Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, showing the
following for each overcurrent device location:

a. Voltage.
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OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

b. Calculated fault-current magnitude and angle.
C. Fault-point X/R ratio.
d. Equivalent impedance.
2. Momentary Duty Report: Three-phase and unbalanced fault calculations, showing the

following for each overcurrent device location:

a. Voltage.
b. Calculated symmetrical fault-current magnitude and angle.
C. Fault-point X/R ratio.
d. Calculated asymmetrical fault currents:
1) Based on fault-point X/R ratio.
2) Based on calculated symmetrical value multiplied by 1.6.
3) Based on calculated symmetrical value multiplied by 2.7.
3. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the

following for each overcurrent device location:

a. Voltage.
b. Calculated symmetrical fault-current magnitude and angle.
C. Fault-point X/R ratio.
d. No AC Decrement (NACD) ratio.
e. Equivalent impedance. .
f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical
basis.
g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis.
F. Protective Device Coordination Study:
1. Report recommended settings of protective devices, ready to be applied in the field. Use

manufacturer's data sheets for recording the recommended setting of overcurrent
protective devices when available.

a.

C.

Phase and Ground Relays:

1) Device tag. _

2) Relay current transformer ratio and tap, time dial, and instantaneous pickup
value.

3) Recommendations on improved relaying systems, if applicable.

Circuit Breakers:

1) Adjustable pickups and time delays (long time, short time, ground).
2) Adjustable time-current characteristic.

3) Adjustable instantaneous pickup.

4) Recommendations on improved trip systems, if applicable.

Fuses: Show current rating, voltage, and class.

G.  Time-Current Coordination Curves: Determine settings of overcurrent protective devices to
achieve selective coordination. Graphically illustrate that adequate time separation exists
between devices installed in series, including power utility company's upstream devices.
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OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

Prepare separate sets of curves for the switching schemes and for emergency periods where
the power source is local generation. Show the following information:

1. Device tag and title, one-line diagram with legend identifying the portion of the system
covered.
2. Terminate device characteristic curves at a point reflecting maximum symmetrical or
asymmetrical fault current to which the device is exposed.
3. Identify the device associated with each curve by manufacturer type, function, and, if
applicable, tap, time delay, and instantaneous settings recommended.
4, Plot the following listed characteristic curves, as applicable:
a. Power utility's overcurrent protective device.
b. Medium-voltage equipment overcurrent relays.
C. Medium- and low-voltage fuses including manufacturer's minimum melt, total
clearing, tolerance, and damage bands.
d. Low-voltage equipment circuit-breaker trip devices, including manufacturer's
tolerance bands.
e. Transformer full-load current, magnetizing inrush current, and ANSI through-fault

protection curves.
f. Cables and conductors damage curves.
g. Ground-fault protective devices.
h Motor-starting characteristics and motor damage points.
i. Generator short-circuit decrement curve and generator damage point.
j The largest feeder circuit breaker in each motor-control center and panelboard.

5. Series rating on equipment allows the application of two series interrupting devices for a
condition where the available fault current is greater than the interrupting rating of the
downstream equipment. Both devices share in the interruption of the fault and selectivity
is sacrificed at high fault levels. Maintain selectivity for tripping currents caused by

overloads.

6. Provide adequate time margins between device characteristics such that selective
operation is achieved.

7. Comments and recommendations for system improvements.

PART 3 - EXECUTION

3.1

3.2

A

A

B.

EXAMINATION

Examine Project overcurrent protective device submittals for compliance with electrical

distribution system coordination requirements and other conditions affecting performance.

Devices to be coordinated are indicated on Drawings.

1. Proceed with coordination study only after relevant equipment submittals have been
assembled. Overcurrent protective devices that have not been submitted and approved
prior to coordination study may not be used in study.

PROTECTIVE DEVICE COORDINATION STUDY

Comply with IEEE 242 for calculating short-circuit currents and determining coordination time
intervals.

Comply with IEEE 399 for general study procedures.
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