OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

C. The study shall be based on the device characteristics supplied by device manufacturer.

D. The extent of the electrical power system to be studied is indicated on Drawings.

E. Begin analysis at the service, extending down to the system overcurrent protective devices as
follows:
1. To normal system low-voltage load buses where fault current is 10 kA or less.

F. Study electrical distribution system from normal and alternate power sources throughout

electrical distribution system for Project. Study all cases of system-switching configurations and
alternate operations that could result in maximum fault conditions.

G.  Transformer Primary Overcurrent Protective Devices:

1. Device shall not operate in response to the following:
a. Inrush current when first energized.
b. Self-cooled, full-load current or forced-air-cooled, fuII load current, whichever is
specified for that transformer. _
c. Permissible transformer overloads according to |IEEE C57.96 if required by

unusual loading or emergency conditions.
2. Device settings shall protect transformers according to IEEE C57.12.00, for fault currents.
H. Motor Protection:

1. Select protection for low-voltage motors according to IEEE 242 and NFPA 70.
2. Select protection for motors served at voltages more than 600 V according to IEEE 620.

L Conductor Protection: Protect cables against damage from fauit currents according to ICEA P-
32-382, ICEA P-45-482, and protection recommendations in |IEEE 242. Demonstrate that
equipment withstands the maximum short-circuit current for a time equivalent to the tripping
time of the primary relay protection or total clearing time of the fuse. To determine
temperatures that damage insulation, use curves from cable manufacturers or from listed
standards indicating conductor size and short-circuit current.

J. Generator Protection: Select protection according to manufacturer's written recommendations
and to |IEEE 242.

K. The calculations shall include the ac fault-current decay from induction motors, synchronous
motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase
ac systems. The calculations shall also account for the fault-current dc decrement, to address
the asymmetrical requirements of the interrupting equipment.

1. For grounded systems, provide a bolted line-to-ground fault-current study for areas as
defined for the three-phase bolted fault short-circuit study.

L. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and
single line-to-ground fault at each of the following:

1. Electric utility's supply termination point.
2. Switchgear.
3. Unit substation primary and secondary terminals.

HKS 12215.004
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3.3

3.4

3.5

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

Low-voltage switchgear.

Motor-control centers.

Standby generators and automatic transfer switches.
Branch circuit panelboards.

No ok~

Protective Device Evaluation:

) Evaluate equipment and protective devices and compare to short-circuit ratings.
2. Adequacy of switchgear, motor-control centers, and panelboard bus bars to withstand
short-circuit stresses.
3. Any application of series-rated devices shall be recertified, complying with requirements
in NFPA 70.

LOAD-FLOW AND VOLTAGE-DROP STUDY

Perform a load-flow and voltage-drop study to determine the steady-state loading profile of the
system. Analyze power system performance two times as follows:

1. Determine load-flow and voltage drop based on full-load currents obtained in "Power
System Data" Article.

2. Determine load-flow and voltage drop based on 80 percent of the design capacity of the
load buses.

3. Prepare the load-flow and voitage-drop analysis and report to show power system

components that are overloaded, or might become overloaded; show bus voltages that
are less than as prescribed by NFPA 70.

MOTOR-STARTING STUDY

Perform a motor-starting study to analyze the transient effect of the system's voltage profile
during motor starting. Calculate significant motor-starting voltage profiles and analyze the
effects of the motor starting on the power system stability.

Prepare the motor-starting study report, noting light flicker for limits proposed by IEEE 141, and
voltage sags so as not to affect the operation of other utilization equipment on the system
supplying the motor.

POWER SYSTEM DATA

Obtain all data necessary for the conduct of the overcurrent protective device study.

1. Verify completeness of data supplied in the one-line diagram on Drawings. Call
discrepancies to the attention of Architect.

2. For new equipment, use characteristics submitted under the provisions of action
submittals and information submittals for this Project.

3. For existing equipment, whether or not relocated obtain required electrical distribution

system data by field investigation and surveys, conducted by qualified technicians and
engineers. The qualifications of technicians and engineers shall be qualified as defined
by NFPA 70E.

Gather and tabulate the following input data to support coordination study. The list below is a
guide. Comply with recommendations in IEEE 241 and |EEE 551 for the amount of detail
required to be acquired in the field. Field data gathering shall be under the direct supervision
and control of the engineer in charge of performing the study, and shall be by the engineer or its
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OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

representative who holds NETA ETT Level Il certification or NICET Electrical Power Testing
Level HI certification.

1.

NOOAON

@®

10.
1.

12.
13.

14.
15.

16.

HKS 12215.004
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Product Data for overcurrent protective devices specified in other Sections and involved
in overcurrent protective device coordination studies. Use equipment designation tags
that are consistent with electrical distribution system diagrams, overcurrent protective
device submittals, input and output data, and recommended device settings.

Electrical power utility impedance at the service.

Power sources and ties.

Short-circuit current at each system bus, three phase and line-to-ground.

Full-load current of all loads.

Voltage level at each bus.

For transformers, include kVA, primary and secondary voltages, connection type,
impedance, X/R ratio, taps measured in percent, and phase shift.

For reactors, provide manufacturer and model designation, voltage rating, and
impedance.

For circuit breakers and fuses, provide manufacturer and model designation. List type of
breaker, type of trip and available range of settings, SCCR, current rating, and breaker
settings.

Generator short-circuit current contribution data, including short-circuit reactance, rated
kVA, rated voltage, and X/R ratio.

For relays, provide manufacturer and model designation, current transformer ratios,
potential transformer ratios, and relay settings.

Maximum demands from service meters.

Busway manufacturer and model designation, current rating, impedance, lengths, and
conductor material.

Motor horsepower and NEMA MG 1 code letter designation.

Low-voltage cable sizes, lengths, number, conductor material, and conduit material
(magnetic or nonmagnetic).

Data sheets to supplement electrical distribution system diagram, cross-referenced with
tag numbers on diagram, showing the following:

a. Special load considerations, including starting inrush currents and frequent starting
and stopping.

b. Transformer characteristics, including primary protective device, magnetic inrush
current, and overload capability.

C. Motor full-load current, locked rotor current, service factor, starting time, type of
start, and thermal-damage curve.

d. Generator thermal-damage curve.

e Ratings, types, and settings of utility company's overcurrent protective devices.

f. Special overcurrent protective device settings or types stipulated by utility
company.

g. Time-current-characteristic curves of devices indicated to be coordinated.

h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere

or current sensor rating, long-time adjustment range, short-time adjustment range,
and instantaneous adjustment range for circuit breakers.

i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment
range, instantaneous attachment adjustment range, and current transformer ratio
for overcurrent relays.

j- Panelboards, switchboards, motor-control center ampacity, and SCCR in amperes
rms symmetrical.
k. Identify series-rated interrupting devices for a condition where the available fault

current is greater than the interrupting rating of the downstream equipment.
Obtain device data details to allow verification that series application of these
devices complies with NFPA 70 and UL 489 requirements.
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3.6

3.7

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

FIELD ADJUSTING

Adjust relay and protective device settings according to the recommended settings provided by
the coordination study. Field adjustments shall be completed by the engineering service
division of the equipment manufacturer under the Startup and Acceptance Testing contract
portion.

Make minor modifications to equipment as required to accomplish compliance with [short-circuit
and ]protective device coordination studies.

Testing and adjusting shall be by a full-time employee of the Field Adjusting Agency, who holds
NETA ETT Level lll certification or NICET Electrical Power Testing Level Il certification.

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters. Perform
NETA tests and inspections for all adjustable overcurrent protective devices.

DEMONSTRATION

Engage the Coordination Study Specialist to train Owner's maintenance personnel in the
following:

1. Acquaint personnel in the fundamentals of operating the power system in normal and
emergency modes. _
2. Hand-out and explain the objectives of the coordination study, study descriptions,

purpose, basis, and scope. Include case descriptions, definition of terms, and guide for
interpreting the time-current coordination curves.
3. Adjust, operate, and maintain overcurrent protective device settings.

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

SECTION 26 0573.13

OVERCURRENT PROTECTIVE DEVICE SHORT-CIRCUIT STUDY

PART 1 - GENERAL

1.1

1.2

1.3

14

A

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 a computer-based, fault-current study to determine the minimum interrupting
capacity of circuit protective devices.

DEFINITIONS

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.

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.

Protective Device: A device that senses when an abnormal current flow exists and then
removes the affected portion from the system.

SCCR: Short-circuit current rating.

Service: The conductors and equipment for delivering electric energy from the serving utility to
the wiring system of the premises served.

ACTION SUBMITTALS
Product Data: For computer software program to be used for studies.

Other Action Submittals: Submit the following after the approval of system protective devices
submittals.

1. Short-circuit study input data, including completed computer program input data sheets.

2. Short-circuit study and equipment evaluation report; signed, dated, and sealed by a
qualified professional engineer.

a. Submit study report for action prior to receiving final approval of the distribution
equipment submittals. If formal completion of studies will cause delay in
equipment manufacturing, obtain approval from Architect for preliminary submittal
of sufficient study data to ensure that the selection of devices and associated
characteristics is satisfactory.

b. Revised single-line diagram, reflecting field investigation results and results of
short-circuit study.

DCGA 14044
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1.5

A

B.

1.6

A

B.

C.

D.

OVERCURRENT PROTECTIVE DEVICE SHORT-CIRCUIT STUDY

INFORMATIONAL SUBMITTALS

Qualification Data: For Short-Circuit Study Specialist and Field Adjusting Agency.

Product Certificates: For short-circuit study software, certifying compliance with IEEE 399.
QUALITY ASSURANCE

Studies shall use computer programs that are distributed nationally and are in_yvideT use.
Software algorithms shall comply with requirements of standards and guides specified in this
Section. Manual calculations are unacceptable.

Short-Circuit 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 IEEE Computer Society's Certified Software Development
Professional certification.

Short-Circuit 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.

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

COMPUTER SOFTWARE

Software Developers: 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”.

ESA Inc.

Operation Technology, Inc.
Power Analytics, Corporation.
SKM Systems Analysis, Inc.

PN =

Comply with IEEE 399 and IEEE 551.

Analytical features of fault-current-study computer software program shall have the capability to
calculate "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.

Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output.

HKS 12215.004
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2.2
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OVERCURRENT PROTECTIVE DEVICE SHORT-CIRCUIT STUDY

SHORT-CIRCUIT STUDY REPORT CONTENTS

Executive summary.

Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms,
and guide for interpretation of the computer printout.

One-line diagram, showing the following:

o=

Protective device designations and ampere ratings.

Cable size and lengths.

Transformer kilovolt ampere (kVA) and voltage ratings.

Motor and generator designations and kVA ratings.

Switchgear, switchboard, motor-control center, and panelboard designations.

Comments and recommendations for system improvements, where needed.

Protective Device Evaluation:

N =

Evaluate equipment and protective devices and compare to short-circuit ratings.
Tabulations of circuit breaker, fuse, and other protective device ratings versus calculated
short-circuit duties.

For 600-V overcurrent protective devices, ensure that interrupting ratings are equat to or
higher than calculated 1/2-cycle symmetrical fault current.

For devices and equipment rated for asymmetrical fault current, apply multiplication
factors listed in the standards to 1/2-cycle symmetrical fault current.

Verify adequacy of phase conductors at maximum three-phase bolted fault currents;
verify adequacy of equipment grounding conductors and grounding electrode conductors
at maximum ground-fault currents. Ensure that short-circuit withstand ratings are equal
to or higher than calculated 1/2-cycle symmetrical fault current.

Short-Circuit Study Input Data: As described in "Power System Data" Article in the Evaluations.

Short-Circuit Study Output:

1.

2.

Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, showing the
following for each overcurrent device location:

a. Voltage.

b. Calculated fault-current magnitude and angle.
C. Fault-point X/R ratio.

d. Equivalent impedance.

Momentary Duty Report: Three-phase and unbalanced fault calculations, showing the
following for each overcurrent device location:

Voltage.

Calculated symmetrical fault-current magnitude and angle.
Fault-point X/R ratio.

Calculated asymmetrical fault currents:

coop

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.
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OVERCURRENT PROTECTIVE DEVICE SHORT-CIRCUIT STUDY

Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the
following for each overcurrent device location:

Voltage.

Calculated symmetrical fault-current magnitude and angle.

Fault-point X/R ratio.

No AC Decrement (NACD) ratio.

Equivalent impedance.

Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical
basis.

9. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis.
Provide segment and cumulatlve voltage drop report.

~0o0Oow®

PART 3 - EXECUTION

341 EXAMINATION

A Obtain all data necessary for the conduct of the study.

1.

2.

3.

Verify completeness of data supplied on the one-line diagram. Call any discrepancies to
the attention of Architect.

For equipment provided that is Work of this Project, use characteristics submitted under
the provisions of action submittals and information submittals for this Project.

For equipment that is existing to remain, obtain required electrical distribution system
data by contacting serving utility company, field investigation and surveys, conducted by
qualified technicians and engineers. The qualifications of technicians and engineers shall
be qualified as defined by NFPA 70E.

B. Gather and tabulate the following input data to support the short-circuit study. Cqmply with
recommendations in IEEE 551 as to the amount of detail that is required to be acquired in the

field.

Field data gathering shall be under the direct supervision and control of the engineer in

charge of performing the study, and shall be by the engineer or its representative who holds

NETA

1.

HKS 12215.004
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ETT Level lll certification or NICET Electrical Power Testing Level Il certification.

Product Data for Project's overcurrent protective devices involved in overcurrent
protective device coordination studies. Use equipment designation tags that are
consistent with electrical distribution system diagrams, overcurrent protective device
submittals, input and output data, and recommended device settings.

Obtain electrical power utility impedance at the service.

Power sources and ties.

For transformers, include kVA, primary and secondary voltages, connection type,
impedance, X/R ratio, taps measured in percent, and phase shift.

For reactors, provide manufacturer and model designation, voltage rating, and
impedance.

For circuit breakers and fuses, provide manufacturer and model designation. List type of
breaker, type of trip, SCCR, current rating, and breaker settings.

Generator short-circuit current contribution data, including short-circuit reactance, rated
kVA, rated voltage, and X/R ratio.

Busway manufacturer and model designation, current rating, impedance, lengths, and
conductor material.

Motor horsepower and NEMA MG 1 code letter designation.

Cable sizes, lengths, number, conductor material and conduit material (magnetic or
nonmagnetic).

26 0573.13-4



OVERCURRENT PROTECTIVE DEVICE SHORT-CIRCUIT STUDY

3.2 SHORT-CIRCUIT STUDY
A Perform study following the general study procedures contained in IEEE 399.

B. Calculate short-circuit currents according to IEEE 551.

C. Base study on the device characteristics supplied by device manufacturer.
D. The extent of the electrical power system to be studied is indicated on Drawings.
E. Begin short-circuit current analysis at the service, extending down to the system overcurrent

protective devices as follows:
1. To normal system low-voltage load buses where fault current is 10 kA or less.

F. Study electrical distribution system from normal and alternate power sources thr_oughout
electrical distribution system for Project. Study all cases of system-switching configurations and
alternate operations that could result in maximum fault conditions.

G.  The calculations shall include the ac fault-current decay from induction motors, synchronous
motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase
ac systems. The calculations shall also account for the fault-current dc decrement, to address
the asymmetrical requirements of the interrupting equipment.

1. For grounded systems, provide a bolted line-to-ground fault-current study for areas as
defined for the three-phase bolted fault short-circuit study.

H.  Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at each
of the following:

Electric utility's supply termination point.

Low-voltage switchgear.

Motor-control centers.

Control panels.

Standby generators and automatic transfer switches.
Branch circuit panelboards.

Disconnect switches.

Noo,rwN =

3.3 ADJUSTING

A Make minor modifications to equipment as required to accomplish compliance with short-circuit
study.

34 DEMONSTRATION
A Train Owner's operating and maintenance personnel in the use of study results.

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

SECTION 26 0574

OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

PART 1 - GENERAL

1.1

1.2

1.3

14

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 a computer-based, arc-flash study to determine the arc-flash hazard distance
and the incident energy to which personnel could be exposed during work on or near electrical
equipment.

DEFINITIONS

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.

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.

Protective Device: A device that senses when an abnormal current flow exists and then
removes the affected portion from the system.

SCCR: Short-circuit current rating.

Service: The conductors and equipment for delivering electric energy from the serving utility to
the wiring system of the premises served.

ACTION SUBMITTALS
Product Data: For computer software program to be used for studies.

Other Action Submittals: Submit the following submittals after the approval of system protective
devices submittals.

1. Arc-flash study input data, including completed computer program input data sheets.
2. Arc-flash study report; signed, dated, and sealed by a qualified professional engineer.

a. Submit study report for action prior to receiving final approval of the distribution
equipment submittals.  If formal completion of studies will cause delay in
equipment manufacturing, obtain approval from Architect for preliminary submittal
of sufficient study data to ensure that the selection of devices and associated
characteristics is satisfactory.
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1.5

A

B.

16

A

B.

1.7

A

B.

C.

D.

OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

INFORMATIONAL SUBMITTALS
Qualification Data: For Arc-Flash Study Specialist and Field Adjusting Agency.

Product Certificates: For arc-flash hazard analysis software, certifying compliance with
IEEE 1584 and NFPA 70E.

CLOSEOUT SUBMITTALS

Maintenance procedures according to requirements in NFPA 70E shall be provided in the
equipment manuals.

Operation and Maintenance Procedures: In addition to items specified in Division 01 Section
"Operation and Maintenance Data," provide maintenance procedures for use by Owner's
personnei that comply with requirements in NFPA 70E.

QUALITY ASSURANCE

Studies shall use computer programs that are distributed nationally and are in‘yvidg use.
Software algorithms shall comply with requirements of standards and guides specified in this
Section. Manual calculations are unacceptable.

Arc-Flash Study Software Developer Qualifications: An entity that owns and markets qomputer
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 IEEE Computer Society's Certified Software Development
Professional certification.

Arc-Flash Study Specialist Qualifications: Professional engineer in charge of performing the
study, analyzing the arc flash, 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.

PART 2 - PRODUCTS

2.1

A

COMPUTER SOFTWARE DEVELOPERS

Software Developers: 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".

ESA Inc.

Operation Technology, Inc.
Power Analytics, Corporation.
SKM Systems Analysis, Inc.

o=
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OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

Comply with IEEE 1584 and NFPA 70E.

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.

SHORT-CIRCUIT STUDY REPORT CONTENT

Executive summary.

Study descriptions, purpose, basis and scope.

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. .
Switchgear, switchboard, motor-control center and panelboard designations.

O wN =

Study Input Data: As described in "Power System Data" Article.
Short-Circuit Study Output:

1. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the
following for each overcurrent device location:

Volitage.

Calculated symmetrical fault-current magnitude and angle.

Fault-point X/R ratio.

No AC Decrement (NACD) ratio.

Equivalent impedance.

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.

0 oO0 oW

Incident Energy and Flash Protection Boundary Calculations:

Arcing fauit magnitude.

Protective device clearing time.

Duration of arc.

Arc-flash boundary.

Working distance.

Incident energy.

Hazard risk category.

Recommendations for arc-flash energy reduction.

NN

Fault study input data, case descriptions, and fault-current calculations including a definition of
terms and guide for interpretation of the computer printout.

HKS 12215.004
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A

B.

C.

OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

ARC-FLASH WARNING LABELS

Comply with requirements in Division 26 Section "Electrical Identification.” Prodgce a 3.57by-5-
inch thermal transfer label of high-adhesion polyester for each work location included in the
analysis.

The label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD,"
and shall include the following information taken directly from the arc-flash hazard analysis:

Location designation.

Nominal voltage.

Flash protection boundary.

Hazard risk category.

Incident energy.

Working distance.

Engineering report number, revision number, and issue date.

NoohwnN =~

Labels shall be machine printed, with no field-applied markings.

PART 3 - EXECUTION

3.1

3.2

A

A

EXAMINATION

Examine Project overcurrent protective device submittals. Proceed with arc-f_lash stl_de only
after relevant equipment submittals have been assembled. Overcurrent protect!ve devices that
have not been submitted and approved prior to arc-flash study may not be used in study.
SHORT-CIRCUIT STUDY

Perform study following the general study procedures contained in IEEE 399.

Calculate short-circuit currents according to IEEE 551.

Base study on the device characteristics supplied by device manufacturer.

The extent of the electrical power system to be studied is indicated on Drawings.

Begin analysis at the service, extending down to the system overcurrent protective devices as
follows:

1. To normal system low-voltage load buses where fault current is 10 kA or less.
2. Exclude equipment rated 240-V ac or less when supplied by a single transformer rated
less than 125 kVA.

Study electrical distribution system from normal and alternate power sources thr_oughout
electrical distribution system for Project. Include studies of system-switching configurations and
alternate operations that could result in maximum fault conditions.

The caiculations shall include the ac fault-current decay from induction motors, synchronous
motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase
ac systems.

HKS 12215.004
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OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

H.  Calculate short-circuit momentary and interrupting duties for a three-phase bolted fauit and
single line-to-ground fault at each of the following:

Electric utility's supply termination point.

Switchgear.

Unit substation primary and secondary terminals.
Low-voltage switchgear.

Motor-control centers.

Standby generators and automatic transfer switches.
Branch circuit panelboards.

Noobhwh=

3.3 ARC-FLASH HAZARD ANALYSIS
A. Comply with NFPA 70E and its Annex D for hazard analysis study.
B. Use the short-circuit study output and the field-verified settings of the overcurrent devices.

C. Calculate maximum and minimum contributions of fault-current size.

1. The minimum calculation shall assume that the utility contribution is at a minimum and
shall assume no motor load.
2. The maximum calculation shall assume a maximum contribution from the utility and shall

assume motors to be operating under full-load conditions.

D.  Calculate the arc-flash protection boundary and incident energy at locations in the electrical
distribution system where personnel could perform work on energized parts.

E. Include medium- and low-voltage equipment locations, except 240-V ac and 208-V ac systems
fed from transformers less than 125 kVA.

F. Safe working distances shall be specified for calculated fault locations based on the calculated
arc-flash boundary, considering incident energy of 1.2 cal/sq.cm.

G. Incident energy calculations shall consider the accumulation of energy over time when
performing arc-flash calculations on buses with multiple sources. lIterative calculations shall
take into account the changing current contributions, as the sources are interrupted or
decremented with time. Fault contribution from motors and generators shall be decremented as

follows:

1. Fault contribution from induction motors should not be considered beyond three to five
cycles.

2. Fault contribution from synchronous motors and generators should be decayed to match

the actual decrement of each as closely as possible (e.g., contributions from permanent
magnet generators will typically decay from 10 per unit to three per unit after 10 cycles).

H. Arc-flash computation shall inciude both line and load side of a circuit breaker as follows:

1. When the circuit breaker is in a separate enclosure.
2. When the line terminals of the circuit breaker are separate from the work location.

I Base arc-flash calculations on actual overcurrent protective device clearing time. Cap
maximum clearing time at two seconds based on IEEE 1584, Section B.1.2.
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3.4

3.5

OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

POWER SYSTEM DATA

Obtain all data necessary for the conduct of the arc-flash hazard analysis.

1. Verify completeness of data supplied on the one-line diagram on Drawings. Call
discrepancies to the attention of Architect.

2. For new equipment, use characteristics submitted under the provisions of action
submittals and information submittals for this Project.

3. For existing equipment, whether or not relocated, obtain required electrical distribution
system data by field investigation and surveys, conducted by qualified technicians and
engineers.

Gather and tabulate the following input data to support coordination study. Comply with
recommendations in IEEE 1584 and NFPA 70E as to the amount of detail that is required to be
acquired in the field. Field data gathering shall be under the direct supervision and control of
the engineer in charge of performing the study, and shall be by the engineer or its
representative who holds NETA ETT Level lil certification or NICET Electrical Power Testing
Level Il certification.

1. Product Data for overcurrent protective devices specified in other Sections and involved
in overcurrent protective device coordination studies. Use equipment designation tags
that are consistent with electrical distribution system diagrams, overcurrent protective
device submittals, input and output data, and recommended device settings.

2. Obtain electrical power utility impedance at the service.

3. Power sources and ties.

4. For transformers, include kVA, primary and secondary voltages, connection type,
impedance, X/R ratio, taps measured in per cent, and phase shift.

5. For reactors, provide manufacturer and model designation, voltage rating and
impedance.

6. For circuit breakers and fuses, provide manufacturer and mode! designation. List type of
breaker, type of trip and available range of settings, SCCR, current rating, and breaker
settings.

7. Generator short-circuit current contribution data, including short-circuit reactance, rated
kVA, rated voltage, and X/R ratio.

8. For relays, provide manufacturer and model designation, current transformer ratios,
potential transformer ratios, and relay settings.

9. Busway manufacturer and model designation, current rating, impedance, lengths, and

conductor material.

10.  Motor horsepower and NEMA MG 1 code letter designation.

11.  Low-voltage cable sizes, lengths, number, conductor material and conduit material
(magnetic or nonmagnetic).

12.  Medium-voltage cable sizes, lengths, conductor material, and cable construction and
metallic shield performance parameters.

LABELING

Apply one arc-flash label for 600-V ac, 480-V ac, and applicable 208-V ac panelboards and
disconnects and for each of the following locations:

Motor-control center.
Low-voltage switchboard.
Switchgear.
Medium-voltage switch.
Control panel.

gk wN =
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OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

3.6 APPLICATION OF WARNING LABELS

A Install the arc-fault warning labels under the direct supervision and control of the Arc-Flash
Study Specialist.

3.7 DEMONSTRATION

A Engage the Arc-Flash Study Specialist to train Owner's maintenance personnel in_the potential
arc-flash hazards associated with working on energized equipment and the significance of the
arc-flash warning labels.

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

SECTION 26 2200

LOW-VOLTAGE TRANSFORMERS

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 types of dry-type transformers rated 600 V and less, with
capacities up to 1000 kVA:

1. Distribution transformers.
1.3 ACTION SUBMITTALS

A Product Data: Include rated nameplate data, capacities, weights, dimensions, minimum
clearances, installed devices and features, and performance for each type and size of
transformer indicated.

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

1. Wiring Diagrams: Power, signal, and control wiring.
1.4 INFORMATIONAL SUBMITTALS
A. Equipment with OSHPD Special Seismic Certificate Pre-Approval (OSP).
1.5 CLOSEOQUT SUBMITTALS

A Operation and Maintenance Data: For transformers to include in emergency, operation, and

maintenance manuals.
1.6 QUALITY ASSURANCE

A Testing Agency Qualifications: An independent agency, with the experience and capability 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.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

B. Source Limitations: Obtain each transformer type through one source from a single

manufacturer.
DCGA 14044
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C.

D.

1.7

A

1.8

A

B.

LOW-VOLTAGE TRANSFORMERS

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 IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."
DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written instructions
within the enclosure of each ventilated-type unit, throughout periods during which equipment is
not energized and when transformer is not in a space that is continuously under normal control
of temperature and humidity.

COORDINATION
Coordinate size and location of concrete bases with actual transformer provided. Cast_ _anchqr-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with

concrete.

Coordinate installation of wall-mounting and structure-hanging supports with actual transformer
provided.

PART 2 - PRODUCTS

2.1

A

B.

22

A

B.

C.

MANUFACTURERS

Manufacturers: 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".

Siemens Energy & Automation, Inc.

Eaton Electrical Inc.; Cutler-Hammer Products.
General Electric Company.

Hammond Co.; Maira Electric, Inc.

Square D; Schneider Electric.

aOrwN=

Basis of Design is based on Siemens Products. 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 the alternate.

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.

Cores: Grain-oriented, non-aging silicon steel.

Coils: Continuous windings without splices except for taps.

1. Internal Coil Connections: Brazed or pressure type.
2. Coil Material: Copper

HKS 12215.004
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LOW-VOLTAGE TRANSFORMERS

DISTRIBUTION TRANSFORMERS
Comply with NEMA ST 20, and list and label as complying with UL 1561.

Provide transformers that are constructed to withstand seismic forces specified in Division 26
Section "Vibration and Seismic Controls for Electrical Systems."

Cores: One leg per phase.

Enclosure: Totally enclosed, ventilated, NEMA 250, Type 2.

1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.
Transformer Enclosure Finish: Comply with NEMA 250.

1. Finish Color: Gray.

Taps for Transformers Smaller Than 3 kVA: None.

Taps for Transformers 7.5 to 24 kVA: Two 5 percent taps below rated voltage.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent
taps below normal full capacity.

Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of
80 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA and Larger:

1. Complying with NEMA TP 1, Class 1 efficiency levels.
2. Tested according to NEMA TP 2.

K-Factor Rating: Transformers indicated to be K-factor rated shall comply with UL 1561
requirements for nonsinusoidal load current-handling capability to the degree defined by
designated K-factor.

1. Unit shall not overheat when carrying full-load current with harmonic distortion
corresponding to designated K-factor.
2. Indicate value of K-factor on transformer nameplate.

Electrostatic Shielding: Each winding shall have an independent, single, full-width copper
electrostatic shield arranged to minimize interwinding capacitance.

1. Arrange coil leads and terminal strips to minimize capacitive coupling between input and
output terminals.
2. Include special terminal for grounding the shield.

3. Shield Effectiveness:

a. Capacitance between Primary and Secondary Windings: Not to exceed 33
picofarads over a frequency range of 20 Hz to 1 MHz.

b. Common-Mode Noise Attenuation: Minimum of minus 120 dBA at 0.5 to 1.5 kHz;
minimum of minus 65 dBA at 1.5 to 100 kHz.

c. Normal-Mode Noise Attenuation: Minimum of minus 52 dBA at 1.5 to 10 kHz.
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24

A

2.5

A

B.

LOW-VOLTAGE TRANSFORMERS

Walll Brackets: Manufacturer's standard brackets.
Fungus Proofing: Permanent fungicidal treatment for coil and core.

Low-Sound-Level Requirements: Minimum of 3 dBA less than NEMA ST 20 standard sound
levels when factory tested according to IEEE C57.12.91.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each transformer, r_nqunted
with corrosion-resistant screws. Nameplates and label products are specified in Division 26
Section "Electrical Identification.”

SOURCE QUALITY CONTROL

Test and inspect transformers according to IEEE C57.12.91.

Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.

PART 3 - EXECUTION

31

A

B.

C.

D.

E.

3.2

A

B.

3.3

A

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.

Verify that field measurements are as needed to maintain working clearances required by
NFPA 70 and manufacturer's written instructions.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

Verify that ground connections are in place and requirements in Division 26 Section "Groqnding
and Bonding" have been met. Maximum ground resistance shall be 5 ohms at location of
transformer.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer
manufacturer.

1. Brace wall-mounting transformers as specified in Division 26 Section "Vibration and
Seismic Controls for Electrical Systems."

Construct concrete bases and anchor floor-mounting transformers according to manufacturer's
written instructions, seismic codes applicable to Project, and requirements in Division 26
Section "Hangers and Supports for Electrical Systems.", and as detailed.

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding."

HKS 12215.004
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34

3.5

3.6

A

LOW-VOLTAGE TRANSFORMERS

Connect wiring according to Division 26 Section "Conductors and Cables."
FIELD QUALITY CONTROL

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

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

Perform tests and inspections and prepare test reports.

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.

Tests and Inspections:

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

Remove and replace units that do not pass tests or inspections and retest as specified above.

Infrared Scanning: Two months after Substantial Completion, perform an infrared scan of
transformer connections.

1. Use an infrared-scanning device designed to measure temperature or detect significant
deviations from normal values. Provide documentation of device calibration.

2. Perform 2 follow-up infrared scans of transformers, one at 4 months and the other at 11
months after Substantial Completion.

3. Prepare a certified report identifying transformer checked and describing results of

scanning. Include notation of deficiencies detected, remedial action taken, and scanning
observations after remedial action.

Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed
"Satisfactory Test" label to tested component.

ADJUSTING

Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower
than nameplate voltage minus 3 percent at maximum load conditions. Submit recording and tap
settings as test results.

Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus
or minus 5 percent, at secondary terminals.

Output Settings Report: Prepare a written report recording output voltages and tap settings.
CLEANING

Vacuum dirt and debris; do not use compressed air to assist in cleaning.
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 2413

SWITCHBOARDS

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 service and distribution switchboards rated 600 V and less.
1.3 DEFINITIONS
A EMI: Electromagnetic interference.
B. GFCI. Ground-fault circuit interrupter.
C. RFI: Radio-frequency interference.
D. RMS: Root mean square.
E. SPDT: Single pole, double throw.
14 SUBMITTALS
A Product Data: For each type of switchboard, overcurrent protective device, transient voltage
suppression device, ground-fault protector, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.
B. Shop Drawings: For each switchboard and related equipment.

1. Dimensioned plans, elevations, sections, and details, including required clearances and
service space around equipment. Show tabulations of installed devices, equipment
features, and ratings. Include the following:

a. Enclosure types and details for types other than NEMA 250, Type 1.

b. Bus configuration, current, and voitage ratings.

c. Short-circuit current rating of switchboards and overcurrent protective devices.

d. Descriptive documentation of optional barriers specified for electrical insulation and
isolation.

e. Utility company's metering provisions with indication of approval by utility company.

f. Mimic-bus diagram.

g Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

2. Wiring Diagrams: Power, signal, and control wiring.

DCGA 14044
2014-12-24

26 2413 -1



SWITCHBOARDS

C. Equipment with OSHPD Special Seismic Certificate Pre-Approval (OSP).
D. Qualification Data: For testing agency.
E. Field quality-control test reports including the following:

1. Test procedures used.

2. Test results that comply with requirements.

3 Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

F. Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1 Section
"Closeout Procedures and Operation and Maintenance Data," include the following:

1. Routine maintenance requirements for switchboards and all installed components. '

2. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

3. Time-current curves, including selectable ranges for each type of overcurrent protective
device.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and capability 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.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNatiqnaI
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

B. Source Limitations: Obtain switchboards through one source from a single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other
items. Comply with indicated maximum dimensions.

D. 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.

E. Comply with NEMA PB 2, "Deadfront Distribution Switchboards."

F. Comply with NFPA 70.

1.6 DELIVERY, STORAGE, AND HANDLING

A Deliver in sections or lengths that can be moved past obstructions in delivery path.

B. Store indoors in clean dry space with uniform temperature to prevent condensation. Protect
from exposure to dirt, fumes, water, corrosive substances, and physical damage.
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1.7

1.8

1.9

SWITCHBOARDS

If stored in areas subjected to weather, cover switchboards to provide protection from weather,
dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable
materials from inside switchboards; install electric heating (250 W per section) to prevent
condensation.

Handle switchboards according to NEMA PB 2.1 and NECA 400.
PROJECT CONDITIONS

Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures
to provide pathway for moving switchboards into place.

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 2, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupigd by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electri¢c service according to requirements indicated:

1. Notify Architect no fewer than 45 days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Owner's written permission.

COORDINATION

Coordinate layout and installation of switchboards and components with other construction
including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace
clearances and required clearances for equipment access doors and panels.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

EXTRA MATERIALS

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. Potential Transformer Fuses: Equal to 10 percent of amount installed for each size and
type, but no fewer than 2 of each size and type.

2. Control-Power Fuses: Equal to 10 percent of amount installed for each size and type, but
no fewer than 2 of each size and type.

3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of amount
installed for each size and type, but no fewer than 3 of each size and type.
4, Fuses for Fused Switches: Equal to 10 percent of amount installed for each size and

type, but no fewer than 3 of each size and type.

HKS 12215.004
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SWITCHBOARDS

5. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of amount installed for each
size and type, but no fewer than 3 of each size and type.
6. Indicating Lights: Equal to 10 percent of amount installed for each size and type, but no

fewer than 1 of each size and type.

PART 2 - PRODUCTS

2.1

2.2

A

MANUFACTURERS

The following requirements apply to product selection:

1. Manufacturers: Subject to compliance with requirements of the Contract D_ocumen_ts 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".

MANUFACTURED UNITS

Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. Siemans Energy and Automation, Inc.

3. General Electric Co.; Electrical Distribution & Protection Div.
4, Square D.

Basis of Design is based on Eaton Electrical Inc,; Cutler-Hammer Products. 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 the
alternate

Front-Accessible Switchboard: Fixed, individually mounted main device for 1600 AMP and
greater and group mounted mains for 1200 AMP and less; group-mounted branches; and
sections rear aligned.

Fabricate and test switchboards according to IEEE 344 to withstand seismic forces defined in
Division 26 Section "Electrical Supports and Seismic Restraints."

Enclosure: Steel, NEMA 250, Type as indicated..

Enclosure Finish for Outdoor Units: Factory-applied finish in manufacturer's standard color,
undersurfaces treated with corrosion-resistant undercoating.

Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over a rust-inhibiting primer on treated metal surface.

Barriers: Between adjacent switchboard sections.

Insulation and isolation for main bus of main section and main and vertical buses of feeder
sections.

Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.
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SWITCHBOARDS

Removable, Hinged Rear Doors and Compartment Covers: Secured by standard bolts, for
access to rear interior of switchboard.

Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

Buses and Connections: Three phase, four wire, unless otherwise indicated.

1. Phase- and Neutral-Bus Material: Tin plated aluminum with feeder circuit-breaker line
connections. )
2, Load Terminals: Insulated, rigidly braced, silver-plated, copper runback bus extensions

equipped with pressure connectors for outgoing circuit conductors. Provide load
terminals for future circuit-breaker positions at full ampere rating of circuit-breaker
position.

3. Ground Bus: 1/4-by-4-inch- minimum-size, tin plated alumnium, equipped with pressure
connectors for feeder and branch-circuit ground conductors. For busway feeders, extend
insulated equipment grounding cable to busway ground connection and support cable at
intervals in vertical run.

4. Main Phase Buses, Neutral Buses, and Equipment Ground Buses: Uniform capacity for

entire length of switchboard's main and distribution sections. Provide for future

extensions from both ends.

Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

Neutral Buses: 100 percent of the ampacity of phase buses, unless otherwise indicated,

equipped with pressure connectors for outgoing circuit neutral cables. Bus extensions for

busway feeder neutral bus are braced.

o o

Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

TRANSIENT VOLTAGE SUPPRESSION DEVICES (For switchboard with main bus rafing of
800 Amps and over.

IEEE C62.41, integrally mounted, plug-in-style, solid-state, parallel-connected, sine-wave
tracking suppression and filtering modules.

Minimum single-impulse current rating shall be as follows:
1. Line to Neutral; 100,000 A.

2. Line to Ground: 100,000 A.

3. Neutral to Ground: 50,000 A.

Protection modes shall be as follows:

1. Line to neutral.
2. Line to ground.
3. Neutral to ground.

EMI/RFI Noise Attenuation Using 50-ohm Insertion Loss Test: 55 dB at 100 kHz.

Maximum UL 1449 clamping levels shall not exceed 400 V, line to neutral and line to ground on
208/120 V, 800 V, line to neutral and line to ground on 480/277 V systems.

Withstand Capabilities: 3000 Category C surges with less than 5 percent change in clamping
voltage.
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SWITCHBOARDS

G. Accessories:

Form-C contacts, one normally open and one normally closed, for remote monitoring of
system operation. Contacts to reverse position on failure of any surge diversion module.
Audible alarm activated on failure of any surge diversion module.

Six-digit transient-counter set to total transient surges that deviate from the sine-wave
envelope by more than 125 V.

2.4 OVERCURRENT PROTECTIVE DEVICES

A Molded-Case Circuit Breaker: NEMA AB 3, with interrupting capacity to meet available fault

curren

1.

ts.

Electronic trip-unit circuit breakers shall have RMS sensing, field-replaceable rating plug,
and the following field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and I’t response.

apoop

B. Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and
number of poles.

1.
2.

3.

Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor material.
Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time-delay settings, push-to-test feature, and ground-fault indicator.

Communication Capability: Universal-mounted communication module with functions
and features compatible with power monitoring and control system, specified in
Division 26 Section "Electrical Power Monitoring and Control."

Shunt Trip: 120-V ftrip coil energized from separate circuit, set to trip at 55 to 75 percent
of rated voltage.

Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay.

Auxiliary Contacts: Two SPDT switches with "a" and "b" contacts; "a" contacts mimic
circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shail be
removable only when circuit breaker is in off position.

Zone-Selective Interlocking: Integral with electronic trip unit; for intertocking ground-fault
protection function.

C. Enclosed, Insulated-Case Circuit Breaker: Fully rated, encased-power circuit breaker with
interrupting capacity rating to meet available fault current.

1
2.
3.

HKS 12215.004
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Drawout circuit-breaker mounting.

Two-step, stored-energy closing.

Microprocessor-based trip units with interchangeable rating plug, LED trip indicators, and
the following field-adjustable settings:

a. Instantaneous trip.
b. Long- and short-time pickup levels.
C. Long- and short-time time adjustments with 1’ response.
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SWITCHBOARDS

d. Ground-fault pickup level, time delay, and I’t response.

4, Remote trip indication and control.

5. Communication Capability: Integral communication module with functions and features
compatible with power monitoring and control system specified in Division 26 Section
"Electrical Power Monitoring and Control"

6. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

7. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-fault
protection function.

8. Control Voltage: 125-V, ac.

25 INSTRUMENTATION

A Instrument Transformers: NEMA El 21.1, IEEE C57.13, and the following:

1.

2.

Potential Transformers: Secondary voltage rating of 120 V and NEMA accuracy class of
0.3 with burdens of W, X, and Y.

Current Transformers: Ratios shall be as indicated with accuracy class and burden
suitable for connected relays, meters, and instruments.

Control-Power Transformers: Dry type, mounted in separate compartments for units
larger than 3 kV.

Current Transformers for Neutral and Ground-Fault Current Sensing:  Connect
secondaries to ground overcurrent relays to provide selective tripping of main and tie
circuit breaker. Coordinate with feeder circuit-breaker ground-fauit protection.

B. Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:

1.

Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 1 percent.

Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.
Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.

Megawatts: Plus or minus 2 percent.

Megavars: Plus or minus 2 percent.

Power Factor: Plus or minus 2 percent.

Frequency: Plus or minus 0.5 percent.

Megawatt Demand: Plus or minus 2 percent; demand interval programmable from
5 to 60 minutes.

Accumulated Energy, Megawatt Hours: Plus or minus 2 percent. Accumulated
values unaffected by power outages up to 72 hours.

S@m™eanoTp

Mounting:  Display and control unit flush or semiflush mounted in instrument
compartment door.

C. Ammeters, Voltmeters, and Power-Factor Meters: ANSI C39.1.

1. Meters: 4-inch diameter or 6 inches square, flush or semiflush, with antiparallax 250-
degree scales and external zero adjustment.
2. Voltmeters: Cover an expanded-scale range of nominal voltage plus 10 percent.
D. Instrument Switches: Rotary type with off position.
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2.6

2.7

2.8

SWITCHBOARDS

1. Voltmeter Switches: Permit reading of all phase-to-phase voltages and, where a neutral
is indicated, phase-to-neutral voltages.

2. Ammeter Switches: Permit reading of current in each phase and maintain current-
transformer secondaries in a closed-circuit condition at all times.

Feeder Ammeters: 2-1/2-inch- minimum size with 90- or 120-degree scale. Meter and transfer
device with an off position, located on overcurrent device door for indicated feeder circuits only.

Watt-Hour Meters: Flush or semiflush type, rated 5 A, 120V, 3 phase, 3 wire, with 3 elements,
15-minute-indicating-demand register, and provision for testing and adding pulse initiation.

Recording Demand Meter: Usable as totalizing relay or as indicating and recording maximum-
demand meter with 15-minute interval. Meter shall count and control a succession of pulses
entering two channels. House in drawout, back-connected case arranged for semiflush
mounting.

CONTROL POWER

Control Circuits: 120 V, supplied through secondary disconnecting devices from control-power
transformer.

Electrically Interlocked Main and Tie Circuit Breakers: Two control-power transformers in
separate compartments, with interlocking relays, connected to the primary side of each control-
power transformer at the line side of the associated main circuit breaker. 120-V secondaries
connected through automatic transfer relays to ensure a fail-safe automatic transfer scheme.

Control-Power Fuses: Primary and secondary fuses for current-limiting and overload protection
of transformer and fuses for protection of control circuits.

Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide
flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for
conductors for interconnections between shipping units.

ACCESSORY COMPONENTS AND FEATURES

Furnish accessory set including tools and miscellaneous items required for overcurrent
protective device test, inspection, maintenance, and operation.

Furnish portable test set to test functions of solid-state trip devices without removal from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.

Furnish one portable, floor-supported, roller-based, elevating carriage arranged for movement
of circuit breakers in and out of compartments for present and future circuit breakers.

Spare-Fuse Cabinet: Suitably identified, wall-mounted, lockable, compartmented steel box or
cabinet. Arrange for wall mounting.

IDENTIFICATION

Mimic Bus: Continuously integrated mimic bus factory applied to front of switchboard. Arrange
in single-line diagram format, using symbols and letter designations consistent with final mimic-
bus diagram. Coordinate mimic-bus segments with devices in switchboard sections to which
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B.

SWITCHBOARDS

they are applied. Produce a concise visual presentation of principal switchboard components
and connections.

Presentation Media: Painted graphics in color contrasting with background color to represent
bus and components, complete with lettered designations.

PART 3 - EXECUTION

31

3.2

3.3

3.4

3.5

A

A

B.

w

m

F.

A

B.

A

PROTECTION

Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions.

EXAMINATION

Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance.

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

Install switchboards and accessories according to NEMA PB 2.1 and NECA 40.
Install and anchor switchboards level on concrete bases.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from switchboard units and components.

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

Install overcurrent protective devices, transient voltage suppression devices, and
instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.
Install spare-fuse cabinet.
IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "Electrical Identification.”

Switchboard Nameplates: Label each switchboard compartment with engraved metal or
laminated-plastic nameplate mounted with corrosion-resistant screws.

FIELD QUALITY CONTROL

Prepare for acceptance tests as follows:
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SWITCHBOARDS

1. Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.

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

C. Perform the following field tests and inspections and prepare test reports:
1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,

Sections 7.1, 7.5, 7.6, 7.9, 7.10, 7.11, and 7.14 as appropriate. Certify compliance with
test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:
a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days

after Final Acceptance, perform an infrared scan of each switchboard. Remove
front and rear panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each switchboard 11 months after date of Substantial Completion.
C. Instruments, Equipment, and Reports:

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

2) Prepare a certified report that identifies switchboards included and that
describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

3.6 CLEANING

A On completion of installation, inspect interior and exterior of switchboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

37 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain switchboards, overcurrent protective devices, instrumentation,
and accessories. Refer to Division 1 Section "Demonstration and Training."

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

SECTION 26 2416

PANELBOARDS

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. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS
A EMI: Electromagnetic interference.
B. GFCI: Ground-fault circuit interrupter.
RFI: Radio-frequency interference.

RMS: Root mean square.

m O O

SPDT: Single pole, double throw.
1.4 SUBMITTALS

A Product Data: For each type of panelboard, overcurrent protective device, transient voltage

suppression device, accessory, and component indicated. Include dimensions and
manufacturers' technical data on features, performance, electrical characteristics, ratings, and
finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:

Enclosure types and details for types other than NEMA 250, Type 1.

Bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

UL listing for series rating of installed devices.

Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Papow

2. Wiring Diagrams: Power, signal, and control wiring.
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PANELBOARDS

C. Equipment with OSHPD Special Seismic Certificate Pre-Approval (OSP).
D. Qualification Data: For testing agency.
E. Field quality-control test reports including the following:

1. Test procedures used.

2. Test results that comply with requirements.

3 Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

F. Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

G. Operation and Maintenance Data: For panelboards and components to incl_uc_le' in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1 Section "
Closeout Procedures and Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective
device.

1.5 QUALITY ASSURANCE

A Testing Agency Qualifications: An independent agency, with the experience and capability 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.

1. Testing Agency's Field Supervisor: Person currently certified by the |nterl_\lational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories through one source from a single manufacturer.

C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of
panelboards and are based on the specific system indicated. Refer to Division 1 Section
"Product Requirements."

D. 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.

E. Comply with NEMA PB 1.

F. Comply with NFPA 70.

1.6 PROJECT CONDITIONS

A Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:
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B.

C.

1.7

A

B.

1.8

A

PANELBOARDS

1. Ambient Temperature: Not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupigd by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electric service according to requirements indicated:

1. Notify Architect no fewer than 60 days in advance of proposed interruption of electrical
service.
2, Do not proceed with interruption of electrical service without Owner's written permission.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, and encumbrances to workspace clearance requirements.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

EXTRA MATERIALS

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. Keys: Six spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

2.1

A

B.

MANUFACTURERS

Manufacturers: 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. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
a. Siemens Energy and Automation, Inc.
b. Eaton Corporation; Cutler-Hammer Products.
C. General Electric Co.; Electrical Distribution & Protection Div.
d. Square D.

Basis of Design is based on Siemens Products. 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
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PANELBOARDS

shall also bear the entire administrative cost (i.e. engineering fees, architectural fees, plan
check fees, change order fees, etc.) associated of using the alternate.

22 MANUFACTURED UNITS

A Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Division 26 Section "Electrical Supports and Seismic Restraints."

B. Enclosures: Flush- and surface-mounted cabinets. PB 1, Type 1.

1.

Rated for environmental conditions at installed location.

Outdoor Locations: NEMA 250, Type 3R.

Kitchen Areas: PB 1, Type 1.

Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C.

apop

Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box.

Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged
trim cover.

Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or floor.

Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.

Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or
primer coat.

Directory Card: With transparent protective cover, mounted in metal frame, inside
panelboard door.

C. Phase and Ground Buses:

5.

Material: Tin plated copper.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground
conductors; bonded to box.

Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground
conductors; insulated from box.

Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and UL listed as
suitable for nonlinear loads.

Split Bus: Vertical buses divided into individual vertical sections.

D. Conductor Connectors: Suitable for use with conductor material.

1.
2.
3

4.

Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus Configured Terminators; Compression type.

Feed-Through Lugs: Mechanical type suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus.

E. Future Devices: Mounting brackets, bus connections, and necessary appurtenances required
for future installation of devices.
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2.3

2.4

2.5

2.6

PANELBOARDS

PANELBOARD SHORT-CIRCUIT RATING

UL label indicating series-connected rating with integral or remote upstream overcur'rent
protective devices. Include size and type of upstream device allowable, branch devices
allowable, and UL series-connected short-circuit rating.

Fully rated to interrupt symmetrical short-circuit current available at terminals.
DISTRIBUTION PANELBOARDS

Doors: Door-In-Door type. Secured with vault-type latch with tumbler lock; keyed alike. Omit
for fused-switch panelboards.

Main Overcurrent Protective Devices: Circuit breaker.

Branch Overcurrent Protective Devices:

1. Bolt-on circuit breakers.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Door-In-Door type. Concealed hinges; secured with flush latch with tumbler lock; keyed
alike.

OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker: UL 489, with interrupting capacity to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 125 A and larger through 225 Amps.

2. Electronic trip-unit circuit breakers for frame sizes over 225 Amps larger shall have RMS
sensing; field-replaceable rating plug; and with the following field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and I’t response.

coow

3. GFCI Circuit Breakers: Single- and two-pole configurations with 5 or 30-mA trip
sensitivity as indicated.

Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and
number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.
2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
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2.8

PANELBOARDS

3. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time-delay settings, push-to-test feature, and ground-fault indicator.

4. Communication Capability:  Circuit-breaker-mounted communication module with
functions and features compatible with power monitoring and control system specified in
Division 26 Section "Electrical Power Monitoring and Control."

5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of
rated voltage.

6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay.

7. Auxiliary Contacts: Two SPDT switches with "a" and "b" contacts; "a" contacts mimic
circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

8. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

9. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-fault
protection function.

10.  Multipole units enclosed in a single housing or factory-assembled to operate as a single
unit.

CONTROLLERS

Contactors: NEMA ICS 2, Class A, combination controller equipped for panelboard mounting
and including the following accessories:

Individual control-power transformers.
Fuses for control-power transformers.
Indicating lights.

Seal-in contact.

4 convertible auxiliary contacts.

Push buttons.

Selector switches.

Noohs~oN=

Controller Disconnect Switches: Fused switch integrally mounted and interlocked with
controller.

1. Auxiliary Contacts: Integral with disconnect switches to de-energize external control-
power source.

Contactors in Main Bus: NEMA ICS 2, Class A, mechanically held general-purpose controller.

1. Control-Power Source: Control-power transformer, with fused primary and secondary
terminals, connected to main bus ahead of contactor connection.
2. Control-Power Source: 120-V branch circuit.

ACCESSORY COMPONENTS AND FEATURES

Furnish accessory set including tools and miscellaneous items required for overcurrent
protective device test, inspection, maintenance, and operation.

Furnish portable test set to test functions of solid-state trip devices without removal from
panelboard.

Fungus Proofing: Permanent fungicidal treatment for panelboard interior, including overcurrent
protective devices and other components.
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PANELBOARDS

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

INSTALLATION
Install panelboards and accessories according to NEMA PB 1.1.

Comply with mounting and anchoring requirements specified in Division 26 Section "Electrical
Supports and Seismic Restraints."

Mount top of trim 74 inches above finished floor, unless otherwise indicated.

Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

Install overcurrent protective devices and controllers.

1. Set field-adjustable switches and circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub five 1-inch empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub five 1-inch empty conduits into ceiling space

of floor below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "Electrical Identification.”

Create a directory to indicate installed circuit loads after balancing panelboard loads. Optain
approval before installing. Use a computer or typewriter to create directory; handwritten
directories are not acceptable.

Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
nameplate mounted with corrosion-resistant screws.

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding."

Connect wiring according to Division 26 Section "Conductors and Cables."

FIELD QUALITY CONTROL

Prépare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply,

feeder, and control circuit.
2. Test continuity of each circuit.
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PANELBOARDS

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

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

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.

4, Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard,
is not acceptable. Rebalance and recheck as necessary to meet this minimum
requirement.

Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scanning of each panelboard. Remove panel fronts so joints
and connections are accessible to portable scanner.

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

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

3. Record of Infrared Scanning: Prepare a certified report that identifies panelboards

checked and describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

CLEANING
On completion of installation, inspect interior and exterior of panelboards. Remove paint

splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

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

SECTION 26 2726

WIRING DEVICES

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:

Receptacles, receptacles with integral GFCI, and associated device plates.
Twist-locking receptacles.

Hospital-grade receptacles.

Snap switches and wall-box dimmers.

Communications outlets.

ohwN

1.3 DEFINITIONS

A EMI: Electromagnetic interference.

B. GFCI: Ground-fault circuit interrupter.

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
D. RFI: Radio-frequency interference.

E. TVSS: Transient voltage surge suppressor.

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

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

C. Samples: One for each type of device and wall plate specified, in each color specified.
D. Field quality-control test reports.

E. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing
label warnings and instruction manuals that include labeling conditions.
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1.5

1.6

1.7

A.

B.

C.

A

A.

WIRING DEVICES

QUALITY ASSURANCE

Source Limitations: Obtain each type of wiring device and associated wall plate through one
source from a single manufacturer. Insofar as they are available, obtain all wiring devices and
associated wall plates from a single manufacturer and one source.

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.

COORDINATION

Receptacles for Owner-Furnished Equipment: Match plug configurations.

1. Cord and Plug Sets: Match equipment requirements.

EXTRA MATERIALS

Furnish extra materials described in subparagraphs below that match products installed and

that are packaged with protective covering for storage and identified with labels describing
contents.

1. Service/Power Poles: One for every 10, but no fewer than one.
2. Floor Service Outlet Assemblies: One for every 10, but no fewer than one. .
3. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets

installed, but no fewer than two. '
4. TVSS Receptacles: One for every 10 of each type installed, but no fewer than five of
each type.

PART 2 - PRODUCTS

21

22

A

A

MANUFACTURERS

Manufacturers’ Names:  Shortened versions (shown in parentheses) of the following
manufacturers’ names are used in other Part 2 articles:

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).

STRAIGHT BLADE RECEPTACLES

Hospital-Grade, Duplex Convenience Receptacles, 125V, 20 A: Comply with NEMAWD 1,
NEMA WD 6 configuration 5-20R, and UL 498 Supplement SD.

1. Products: Subject to compliance with requirements, provide one of the following:
Cooper; 8300 (duplex).

a.
b. Hubbell; HBL8310 (single), HBL8300H (duplex).
Leviton; 8310 (single), 8300 (duplex).

o
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23

24

2.5

2.6

WIRING DEVICES

GFCI RECEPTACLES

General Description: Hospital grade straight blade, non-feed-through type. Comply with
NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is
lighted when device is tripped.

Hospital-Grade, Duplex GFCI Convenience Receptacles, 125V, 20 A: Comply with UL 498
Supplement SD.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper; HGF20.
b. Hubbell; HGF8300.
c. Leviton; 6898-HG.
HAZARDOUS (CLASSIFIED) LOCATION RECEPTACLES
Wiring Devices for Hazardous (Classified) Locations: Comply with NEMA FB 11 and UL 1010.

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

a. Cooper Crouse-Hinds.

b. EGS/Appleton Electric.

C. Killark; a division of Hubbell Inc.
TWIST-LOCKING RECEPTACLES

Hospital Grade Single Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration L5-20R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper; L520R.
b. Hubbell; HBL2310.
c. Leviton; 2310.

SNAP SWITCHES

Comply with NEMA WD 1 and UL 20, hard use, extra heavy duty.

Switches, 120/277 V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper,;
b. Hubbell;
C. Leviton;

Pilot Light Switches, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:
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D.

E.

2.7

A

B.

2.8

A

WIRING DEVICES

a. Cooper;
b. Hubbell;
C. Leviton;
2. Description: Single pole, with neon-lighted handle, illuminated when switch is "ON."

Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use
with mechanically held lighting contactors.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper;
b. Hubbell;
c. Leviton;

Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off _Switche_s,
120/277 V, 20 A, for use with mechanically held lighting contactors, with factory-supplied key in
lieu of switch handle.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper; L.

b. Hubbell;
c. Leviton;
WALL PLATES

Single and combination types to match corresponding wiring devices.

Plate-Securing Screws: Metal with head color to match plate finish.

Material for Finished Spaces: Thermoplastic.

Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and
labeled for use in "wet locations."

5. Emergency circuit cover plates shall be red in color.

o=

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weather-
resistant , die-cast aluminum with lockabie cover.

FINISHES
Color: Wiring device catalog numbers in Section Text do not designate device color.
1. Wiring Devices Connected to Normal Power System: White, unless otherwise indicated

or required by NFPA 70 or device listing.
2. Wiring Devices Connected to Emergency Power System: Red.

PART 3 - EXECUTION

3.1

A

INSTALLATION

Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise
noted.
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WIRING DEVICES

Coordination with Other Trades:

1. Take steps to insure that devices and their boxes are protected. Do not place wall finish
materials over device boxes and do not cut holes for boxes with routers that are guided
by riding against outside of the boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

Conductors:

1. Do not strip insulation from conductors until just before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,

Article 300, without pigtails.

Device Installation:

1. Replace all devices that have been in temporary use during construction or that show
signs that they were installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device
mounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted
receptacles to the right.

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral
blade at the top.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
Engrave all device plates with panel and circuit designation.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.
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WIRING DEVICES

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

3.2 IDENTIFICATION
A. Comply with Division 26 Section "ldentification for Electrical System."

1. Receptacles: Identify panelboard and circuit number from which served. Use p-touch
labels on device cover plate, and durable wire markers or tags inside outlet boxes.

3.3 FIELD QUALITY CONTROL
A. Perform tests and inspections and prepare test reports.

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.

2. Test Instruments: Use instruments that comply with UL 1436.

3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout
or illuminated LED indicators of measurement.

B. Tests for Convenience Receptacles:

Line Voltage: Acceptable range is 105to 132 V.

Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is not acceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL. 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

The tests shall be diagnostic, indicating damaged conductors, high resistance at the
circuit breaker, poor connections, inadequate fault current path, defective devices, or
similar problems. Correct circuit conditions, remove malfunctioning units and replace
with new ones, and retest as specified above.

b=

C. Test straight blade hospital-grade convenience outlets for the retention force of the grounding
blade according to NFPA 99. Retention force shall be not less than 4 oz..

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

SECTION 26 2813

FUSES

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. Cartridge fuses rated 600 V and less.
1.3 SUBMITTALS
A. Product Data: Include the following for each fuse type indicated:
1. Dimensions and manufacturer's technical data on features, performance, electrical
characteristics, and ratings.
2. Let-through current curves for fuses with current-limiting characteristics.
3. Time-current curves, coordination charts and tables, and related data.
4. Fuse size for elevator feeders and elevator disconnect switches.
B. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to
accommodate ambient temperatures, provide list of fuses with adjusted ratings.
1. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local
ambient temperature, and adjusted fuse rating.
2. Provide manufacturer's technical data on which ambient temperature adjustment
calculations are based.
C. Operation and Maintenance Data: For fuses to include in emergency, operation, and
maintenance manuals.
1. In addition to items specified in Division 1 Section "Closeout Procedures and Operation
and Maintenance Data,” include the following:
a. Let-through current curves for fuses with current-limiting characteristics.
b. Time-current curves, coordination charts and tables, and related data.
C. Ambient temperature adjustment information.
1.4 QUALITY ASSURANCE
A. Source Limitations: Obtain fuses from a single manufacturer.
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1.5

1.6

1.7

o

o

A

A.

A

FUSES

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 NEMA FU 1.

Comply with NFPA 70.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

COORDINATION
Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.
EXTRA MATERIALS

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. Fuses: Quantity equal to 5 percent of each fuse type and size, but no fewer than 6 of
each type and size.

PART 2 - PRODUCTS

2.1

22

23

A

A

A

MANUFACTURERS

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

Cooper Bussman, Inc.

Eagle Electric Mfg. Co., Inc.; Cooper Industries, inc.
Ferraz Shawmut, Inc.

Tracor, Inc.; Littelfuse, Inc. Subsidiary.

PON =

CARTRIDGE FUSES

Characteristics: NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated;
voltage rating consistent with circuit voltage.

SPARE-FUSE CABINET

Cabinet: Wall-mounted, 0.05-inch- thick steel unit with full-length, recessed piano-hinged door
and key-coded cam lock and pulll.

1. Size: Adequate for storage of spare fuses specified with 15 percent spare capacity
minimum.

2. Finish: Gray, baked enamel.

3. Identification: "SPARE FUSES" in 1-1/2-inch- high letters on exterior of door.

4 Fuse Pullers: For each size of fuse.
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FUSES

PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

EXAMINATION

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.
FUSE APPLICATIONS

Motor Branch Circuits: Class RKS5, time delay.

INSTALLATION

Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

Install spare-fuse cabinet(s).
IDENTIFICATION

Install labels indicating fuse replacement information on inside door of each fused switch.

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

SECTION 26 2816

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

A

1.2

1.3

O O

m

1.4

C.

D.

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following individually mounted, enclosed switches and circuit
breakers:

Fusible switches.

Nonfusible switches.
Molded-case circuit breakers.
Enclosures.

HON =

DEFINITIONS

‘GD: General duty.

GFCI: Ground-fault circuit interrupter.
HD: Heavy duty.

RMS: Root mean square.

SPDT: Single pole, double throw.
SUBMITTALS

Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical
data on features, performance, electrical characteristics, ratings, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current rating.

UL listing for series rating of installed devices.

Features, characteristics, ratings, and factory settings of individual overcurrent protective
devices and auxiliary components.

GghRON=

Shop Drawings: Diagram power, signal, and control wiring.
Equipment with OSHPD Special Seismic Certificate Pre-Approval (OSP).

Qualification Data: For testing agency.
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1.5

1.6

1.7

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

Field quality-control test reports including the following:

1. Test procedures used.

2. Test results that comply with requirements.

3 Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Manufacturer's field service report.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 1
Section "Closeout Procedures and Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.
2. Time-current curves, including selectable ranges for each type of circuit breaker.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability 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.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies 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 NFPA 70.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

COORDINATION
Coordinate layout and installation of switches, circuit breakers, and components with other

construction, including conduit, piping, equipment, and adjacent surfaces. Maintain required
workspace clearances and required clearances for equipment access doors and panels.
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1.8

A

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

EXTRA MATERIALS

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. Spares: For the following:
a. Potentiai Transformer Fuses: 6 of each type installed.
b. Control-Power Fuses: 6 of each type installed.
C. Fuses for Fusible Switches: 6 of each type installed.

2. Spare Indicating Lights: Six of each type installed.

PART 2 - PRODUCTS

21

22

A

A

w

MANUFACTURERS
The following requirements apply to product selection:

1. Manufacturers: 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".

FUSIBLE AND NONFUSIBLE SWITCHES
Manufacturers:

1. Square D/Group Schneider.
2. General Electric Co.; Electrical Distribution & Control Division.
3. Eaton Corporation; Cutler-Hammer Products.

Basis of Design is based on Square D Products. 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 the alternate.

Fusible Switch, 1200 A and Smaller: NEMA KS 1, Type HD, with clips or bolt pads to
accommodate specified fuses, lockable handle with capability to accept two padlocks, and
interlocked with cover in closed position.

Nonfusible Switch, 1200 A and Smaller: NEMA KS 1, Type HD, lockable handle with capability
to accept two padlocks, and interlocked with cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded, and bonded; and

labeled for copper and aluminum neutral conductors.
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2.3

A

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

3. Auxiliary Contact Kit: Auxiliary set of contacts arranged to open before switch blades
open.

ENCLOSURES
NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

1. Outdoor Locations: NEMA 250, Type 3R.

2. Kitchen Areas: NEMA 250, Type 4X, stainless steel.

3. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

4, Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

B.

A

B.

A

B.

C.

D.

A

EXAMINATION

Examine elements and surfaces to receive enciosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.
CONCRETE BASES

Coordinate size and location of concrete bases. Verify structural requirements with structural
engineer. .

Concrete base is specified in Division 26 Section "Hangers and Supports for Electrical
Systems," and concrete materials and installation requirements are specified in Division 3.

INSTALLATION

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of
enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless
otherwise indicated. Anchor floor-mounting switches to concrete base.

Comply with mounting and anchoring requirements specified in Division 26 Section "Electrical
Supports and Seismic Restraints."

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "Electrical Identification.”

Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 26 Section "Electrical Identification."
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ENCLOSED SWITCHES AND CIRCUIT BREAKERS

3.5 FIELD QUALITY CONTROL

A Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.

B. Prepare for acceptance testing as follows:

hronN=

Inspect mechanical and electrical connections.

Verify switch and relay type and labeling verification.

Verify rating of installed fuses.

Inspect proper installation of type, size, quantity, and arrangement of mounting or
anchorage devices complying with manufacturer's certification.

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

D. Perform the following field tests and inspections and prepare test reports:

Test mounting and anchorage devices according to requirements in Division 26 Section
"Electrical Supports and Seismic Restraints."

Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Infrared Scanning:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Open or remove doors or panels so connections are accessible to
portable scanner.

b. Follow-Up Infrared Scanning: Perform an additional follow-up infrared scan of
each unit 11 months after date of Substantial Compietion.
C. Instruments, Equipment and Reports:

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

2) Prepare a certified report that identifies enclosed switches and circuit
breakers included and describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

3.6 ADJUSTING

A Set field-adjustable switches and circuit-breaker trip ranges.
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ENCLOSED SWITCHES AND CIRCUIT BREAKERS

3.7 CLEANING

A On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning.

B. Inspect exposed surfaces and repair damaged finishes.

END OF SECTION

HKS 12215.004
2014-09-26

26 2816 -6



RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL
MORENO VALLEY, CALIFORNIA

SECTION 26 3600

TRANSFER SWITCHES

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.
12 SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, weights, operating
characteristics, furnished specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing .minimum
clearances, conductor entry provisions, gutter space, installed features and devices, and
material lists for each switch specified.

1. Single-Line Diagram: Show connections between transfer switch, bypass/isolation
switch, power sources, and load; and show interlocking provisions for each combined
transfer switch and bypass/isolation switch.

C. Equipment with OSHPD Special Seismic Certificate Pre-Approval (OSP).

D. Qualification Data: For manufacturer and testing agency.

E. Field quality-control test reports.

F. Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. In addition to items specified in Division 01 Section "Operation and
Maintenance Data," include the following:

1. Features and operating sequences, both automatic and manual. _

2. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable.

1.3 QUALITY ASSURANCE

A Manufacturer Qualifications: Maintain a service center capable of providing training, part§, and
emergency maintenance repairs within a response period of less than eight hours from time of
notification.

B. Testing Agency Qualifications: An independent agency, with the experience and capability_ to
conduct the testing indicated, that is a member company of the InterNational Electrical Testmg
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.

1. Testing Agency's Field Supervisor. Person currently certified by the InterNatiopaI
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.
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TRANSFER SWITCH

C. Source Limitations: Obtain bypass/isolation switches remote annunciator and control panels
through one source from a single manufacturer.

D. 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.

E. Comply with NEMA ICS 1.

F. Comply with NFPA 70.

G. Comply with NFPA 99.

H Comply with NFPA 110.

1. Comply with UL 1008 unless requirements of these Specifications are stricter.

1.4 PROJECT CONDITIONS
A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities

occupied by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electrical service:

1. Notify Architect and Owner no fewer than 30 days in advance of proposed interruption of
electrical service.
2. Do not proceed with interruption of electrical service without Architect's and Owner's

written permission.
1.5 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

PART 2 - PRODUCTS
21 MANUFACTURERS

A. Automatic transfer switches shall be Eaton BIC9C3E41000XSU with ATC-900 controller to
match existing.

22 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

A Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and ftotal system
transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere
rating, unless otherwise indicated.

B. Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by protective
devices at installation locations in Project under the fault conditions indicated, based on testing
according to UL 1008. Transfer Switches which are not tested and labeled with 1.5 and 3 cycle
(any breaker) ratings and have series, or specific ratings only are not acceptable.

1. Where transfer switch includes internal fault-current protection, rating of sw_itch and trip
unit combination shall exceed indicated fault-current value at installation location.
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TRANSFER SWITCH

Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent or
better over an operating temperature range of minus 20 to plus 70 deg C.

Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge
withstand capability requirements when tested according to IEEE C62.41. Components shall
meet or exceed voltage-impulse withstand test of NEMA ICS 1.

Electrical Operation:  Accomplish by a nonfused, electric-motor-operated mechanism,
mechanically and electrically interlocked in both directions.

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources.

1. Switches shall use draw out insulated-case circuit-breaker.

2. Switch Action: Double throw; mechanically held in both directions.

3 Contacts: Silver composition or silver alloy for load-current switching. Conventional
automatic transfer-switch units, rated 225 A and higher, shall have separate arcing
contacts.

Neutral Switching. Where four-pole switches are indicated, provide neutral pole switched
simultaneously with phase poles.

Annunciation, Control, and Programming Interface Components: Devices at transfer switches
for communicating with remote programming devices, annunciators, or annunciator and control
panels shall have communication capability matched with remote device.

Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings,
either by color-code or by numbered or lettered wire and cable tape markers at terminations.
Color-coding and wire and cable tape markers are specified in Division 26 Section
"Identification for Electrical Systems."

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom
entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508,
unless otherwise indicated.

AUTOMATIC TRANSFER SWITCHES
Comply with Level 1 equipment according to NFPA 110.

Switching Arrangement: Double-throw type, incapable of pauses or intermediate position stops
during normal functioning, unless otherwise indicated.

Manual Switch Operation: Unloaded. Control circuit automatically disconnects from electrical
operator during manuai operation.

A time delay activated output signal shall also be provided to drive an external relay(s) for
selective load disconnect control. The controller shall have the ability to activate an adjustable
0 to 5 minute time delay in any of the following modes:
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TRANSFER SWITCH

Prior to transfer only.
Prior to and after transfer.
Normal to emergency only.
Emergency to normal only.
Normal to emergency and emergency to normal.
All transfer conditions or only when both sources are available.

L e

E. Digital Communication Interface: Matched to capability of remote annunciator or annunciator
and control panel.

F. In-Phase Monitor: Factory-wired, internal relay controls transfer so it occurs only when the two
sources are synchronized in phase. Relay compares phase relationship and frequency
difference between normal and emergency sources and initiates transfer when both sources are
within 15 electrical degrees, and only if transfer can be completed within 60 electrical degrees.
Transfer is initiated only if both sources are within 2 Hz of nominal frequency and 70 percent or
more of nominal voltage.

G. Programmed Neutral Switch Position: Switch operator has a programmed neutral position
arranged to provide a midpoint between the two working switch positions, with an intentional,
time-controlled pause at midpoint during transfer. Pause is adjustable from 0.5 to 30 seconds
minimum and factory set for 0.5 second, unless otherwise indicated. Time delay occurs for both
transfer directions. Pause is disabled unless both sources are live. ATS-ES “Equipment
Branch” only.

H. Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground.
voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of
nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value.
Factory set for pickup at 90 percent and dropout at 85 percent.

2. Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer
and engine start signals. Adjustable from zero to six seconds, and factory set for one
second.

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup
voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at
90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nominal.
Factory set for pickup at 95 percent.

4, Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, and
factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained
undervoltage of emergency source, provided normal supply has been restored.

5. Test Switch: Simulate normal-source failure.
6. Switch-Position Pilot Lights: Indicate source to which load is connected.
7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and
emergency-source sensing circuits.
a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available."
b. Emergency Power Supervision: Red light with nameplate engraved "Emergency
Source Available."
8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-V ac.
9. Transfer Override Switch: Overrides automatic retransfer control so automatic transfer

switch will remain connected to emergency power source regardless of condition of
normal source. Pilot light indicates override status.
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1.

12.

13.

14.

2.4

Comp

TRANSFER SWITCH

Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote
engine-generator controls after retransfer of load to normal source.

Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory
set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls
after retransfer of load to normal source.

Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then retransfers
and shuts down engine after a preset cool-down period. Initiates exercise cycle at preset
intervals adjustable from 7 to 30 days. Running periods are adjustable from 10 to 30
minutes. Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-
minute cool-down period. Exerciser features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without
load transfer.

b. Push-button programming control with digital display of settings.

C. Integral battery operation of time switch when normal control power is not available

A four line, 20 character LCD display and keypad shall be an integral part of the controller
for viewing all available data and setting desired operational parameters. Operational
parameters shall also be available for viewing and limited control through the serial
communications input port. The following parameters shall only be adjustable via DIP
switches on the controller.

Normal line voltage and frequency.

Single or three phase sensing.

Operating parameter protection.

All instructions and controller settings shall be easily accessible, readable and
accomplished without the use of codes, calculations, or instruction manuals.
Voltage and frequency on both the normal and emergency source3s (as noted
below) shall be continuously monitored, with the following pickup, dropout, and trip
setting capabilities (values shown as % of nominal unless otherwise specified):

oo0ocw

Parameter Sources Dropout / Trip | Pick Up / Reset
Undervoltage N&E, 30 70 to 98% 85 to 100%
Overvoltage N &E, 3¢ 102 to 115% 2% below trip
Underfrequency N&E 85 to 98% 90 to 100%
Overfrequency N&E 102 to 110% 2% below trip
Voltage Unbalance N&E 5 to 20% 1% below dropout

BYPASS/ISOLATION SWITCHES

ly with requirements for Level 1 equipment according to NFPA 110.

Description: Manual type, arranged to select and connect either source of power directly to
load, isolating transfer switch from load and from both power sources.

Include the following

features for each combined automatic transfer switch and bypassf/isolation switch:

1.

HKS 12215.004
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Means to lock bypass/isolation switch in the position that isolates transfer switch with an
arrangement that permits complete electrical testing of transfer switch while isolated.
While isolated, interlocks prevent transfer-switch operation, except for testing or
maintenance.
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TRANSFER SWITCH

2. Drawout Arrangement for Transfer Switch: Provide physical separation from live parts
and accessibility for testing and maintenance operations.

3. Bypass/Isolation Switch Current, Voltage, Closing, and Short-Circuit Withstand Ratings:
Equal to or greater than those of associated automatic transfer switch, and with same
phase arrangement and number of poles.

4 Contact temperatures of bypass/isolation switches shall not exceed those of automatic
transfer-switch contacts when they are carrying rated load.

5. Operability: Constructed so load bypass and transfer-switch isolation can be performed
by 1 person in no more than 2 operations in 15 seconds or less.

6. Legend: Manufacturer's standard legend for control labels and instruction signs shall
describe operating instructions.

7. Maintainability: Fabricate to allow convenient removal of major components from front
without removing other parts or main power conductors.

8. Bypass to the load-carrying source shall be accomplished with no interruption or power to

the load (make before break contacts). Designs which disconnect the load when
bypassing are not acceptable.

Interconnection of Bypass/lsolation Switches with Automatic Transfer Switches: Fac_:tory-
installed copper bus bars; plated at connection points and braced for the indicated available
short-circuit current.

REMOTE ANNUNCIATOR AND CONTROL SYSTEM
Functional Description: Include the following functions for indicated transfer switches.

Provide one remote annunciator in plant operations. Annunciator shall display the following
data:

1. Indication of sources available, as defined by actual pickup and dropout settings of
transfer-switch controls.

Indication of switch position.

Indication of switch in test mode.

Indication of failure of digital communication link.

Key-switch or user-code access to control functions of panel.

Control of switch-test initiation.

Control of switch operation in either direction.

Control of time-delay bypass for transfer to normal source.

XN OThWN

Malfunction of annunciator, annunciation and control panel, or communication link shall not
affect functions of automatic transfer switch. In the event of failure of communication link,
automatic transfer switch automatically reverts to stand-alone, self-contained operation.
Automatic transfer-switch sensing, controlling, or operating function shall not depend on remote
panel for proper operation.

Remote Annunciation and Control Panel: Solid-state components. Include the following
features:

1. Controls and indicating lights grouped together for each transfer switch.

2. Label each indicating light control group. Indicate transfer switch it controls, location of
switch, and load it serves.

3. Digital Communication Capability: Matched to that of transfer switches supervised.

4, Mounting: Flush, modular, steel cabinet, unless otherwise indicated.

HKS 12215.004
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TRANSFER SWITCH

SOURCE QUALITY CONTROL

Factory test and inspect components, assembled switches, and associated equipment. Ensure
proper operation. Check transfer time and voltage, frequency, and time-delay settings for
compliance with specified requirements. Perform dielectric strength test complying with
NEMA ICS 1.

PART 3 - EXECUTION

3.1

A.

C.

D.

3.2

A

B.

C.

3.3

A

B.

C.

INSTALLATION

Design each fastener and support to carry load indicated by seismic requirements and
according to seismic-restraint details. See Division 26 Section "Vibration and Seismic Controls
for Electrical Systems."

Floor-Mounting Switch: Anchor to floor by bolting.

1. Concrete Bases: 4 inches high, reinforced, with chamfered edges. Extend base no more
than 4 inches in all directions beyond the maximum dimensions of switch, unless
otherwise indicated or unless required for seismic support. Construct concrete bases
according to Division 26 Section "Hangers and Supports for Electrical Systems."

Annunciator and Control Panel Mounting: Flush in wall, unless otherwise indicated.

fdentify components according to Division 26 Section "ldentification for Electrical Systems."

Set field-adjustable intervals and delays, relays, and engine exerciser clock.

CONNECTIONS

Wiring to Remote Components: Match type and number of cables and conductors to control
and communication requirements of transfer switches as recommended by manufactqrer.
increase raceway sizes at no additional cost to Owner if necessary to accommodate required
wiring.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems.”

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables.”

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified independent testing and inspecting agency to perform tests
and inspections and prepare test reports.

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

The ATS manufacturer shall maintain a national service organization of company-employed
personnel located throughout the contiguous United States. The service center's personnel
must be factory trained and must be on call 24 hours a day, 365 days a year.

HKS 12215.004
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TRANSFER SWITCH

D. Perform tests and inspections and prepare test reports.

1.

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

After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

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

Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test voltages
and procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features.

C. Verify that manual transfer warnings are properly placed.

d. Perform manual transfer operation.

After energizing circuits, demonstrate interlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available.
b. Simulate loss of phase-to-ground voltage for each phase of normal source.

c. Verify time-delay settings.
d. Verify pickup and dropout voltages by data readout or inspection of control

settings.

e. Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.

f. Perform contact-resistance test across main contacts and correct values

exceeding 500 microhms and values for 1 pole deviating by more than 50 percent
from other poles.

g. Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.

E. Testing Agency's Tests and Inspections:

1.

2,

HKS 12215.004
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After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

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

Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test voltages
and procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.
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a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features.

C. Verify that manual transfer warnings are properly placed.

d. Perform manual transfer operation.

4, After energizing circuits, demonstrate interlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.

c. Verify time-delay settings.

d. Verify pickup and dropout voltages by data readout or inspection of control
settings.

e. Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.

f. Perform contact-resistance test across main contacts and correct values
exceeding 500 microhms and values for 1 pole deviating by more than 50 percent
from other poles.

g. Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.

F. Coordinate tests with tests of generator and run them concurrently.

G. Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation and contact resistances and time delays. Attach a label or tag to each

tested

component indicating satisfactory completion of tests.

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

I Infrared Scanning: After Final Completion, but not more than 60 days after Final Acceptance,
perform an infrared scan of each switch. Remove all access panels so joints and connections
are accessible to portable scanner.

1.

2.

HKS 12215.004
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Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of FinalCompletion.

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 switches checked

and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.
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34 DEMONSTRATION
A Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain transfer switches and related equipment as specified below.
Refer to Division 01 Section "Demonstration and Training."

B. Coordinate this training with that for generator equipment.

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

SECTION 26 5100

INTERIOR LIGHTING

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. Interior lighting fixtures, lamps, and ballasts.
2. Exit signs.
3. Lighting fixture supports.
1.3 DEFINITIONS
A BF: Ballast factor.

B. CRI: Color-rendering index.

C. CU: Coefficient of utilization.

D. HID: High-intensity discharge.

E. LER: Luminaire efficacy rating.

F. LED: Light-emitting diode.

G. CCT: Correlated color temperature.
H. CRI: Color Rendering Index

Luminaire: Complete lighting fixture, including ballast housing if provided.
J. RCR: Room cavity ratio.
1.4 SUBMITTALS

A Product Data: For each type of lighting fixture, arranged in order of fixture designation. Include
data on features, accessories, finishes, and the following:

1. Physical description of lighting fixture including dimensions.
2. Ballast.
3. Energy-efficiency data.
4, Life, output, and energy-efficiency data for lamps.
DCGA 14044
2014-12-24
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1.5

INTERIOR LIGHTING

5. Photometric data, in IESNA format, based on laboratory tests of each lighting fixturg type,
outfitted with lamps, ballasts, and accessories identical to those indicated for the lighting
fixture as applied in this Project.

a. For indicated fixtures, photometric data shall be certified by a qualified
independent testing agency. Photometric data for remaining fixtures shall be
certified by the manufacturer.

b. Photometric data shall be certified by a manufacturer's laboratory with a current
accreditation under the National Voluntary Laboratory Accreditation Program
(NVLAP) for Energy Efficient Lighting Products.

Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions,
weights, methods of field assembly, components, features, and accessories.

1. Wiring Diagrams: Power and control wiring.

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale (1/8" = 1-0"
or 1/4” = 1’-0”), on which the following items are shown and coordinated with each other, based
on input from installers of the items involved:

Lighting fixtures.

Suspended ceiling components.

Structural members to which suspension systems for lighting fixtures will be attached.
Other items in finished ceiling including the following:

AWM=

Air outlets and inlets.

Sprinklers.

Smoke and fire detectors.

Signage.

Fire alarm smoke and fire detector visual/annunciators.

®o0oTw

5. Perimeter moldings.

Product Certificates: For each type of ballast for bi-level and dimmer-controlled fixtures, signed
by product manufacturer.

Qualification Data: For agencies providing photometric data for lighting fixtures.
Field quality-control test reports.

Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency,
operation, and maintenance manuals.

Warranties: Special warranties specified in this Section.
QUALITY ASSURANCE
Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers'

laboratories that are accredited under the National Volunteer Laboratory Accreditation Program
for Energy Efficient Lighting Products.

HKS 12215.004
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INTERIOR LIGHTING

B. 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.

C. Comply with NFPA 70.

D. FMG Compliance: Lighting fixtures for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FMG.

1.6 COORDINATION

A Coordinate layout and installation of lighting fixtures and suspension system. with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, partition assemblies and per coordination drawings.

1.7 WARRANTY

A Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in which
manufacturer of battery-powered emergency lighting unit agrees to repair or replace
components of rechargeable batteries that fail in materials or workmanship within specified
warranty period.

1. Warranty Period for Emergency Lighting Unit Batteries: 10 years from date of Substantial
Completion. Full warranty shall apply for first year, and prorated warranty for the
remaining nine years.

2. Warranty Period for Emergency Fluorescent Ballastand Self-Powered Exit Sign
Batteries: Seven years from date of Substantial Completion. Full warranty shall apply for
first year, and prorated warranty for the remaining six years.

B. Special Warranty for Ballasts: Manufacturer's standard form in which ballast manufacturer

agrees to repair or replace ballasts that fail in materials or workmanship within specified
warranty period.

1. Warranty Period for Electronic Ballasts: Five years from date of Substantial Completion.
C.  Special Warranty for Fluorescent Lamps: Manufacturer's standard form, made out to .Owner

and signed by lamp manufacturer agreeing to replace lamps that fail in materials or

workmanship, f.o.b. the nearest shipping point to Project site, within specified warranty period

indicated below.

1. Warranty Period: Two year(s) from date of Substantial Completion.

1.8 EXTRA MATERIALS

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. Lamps: 10 for every 100 of each type and rating installed. Furnish at least four of each
type.
2. Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed. Furnish

at least one of each type.
3. Battery and Charger Data: One for each emergency lighting unit.

HKS 12215.004
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INTERIOR LIGHTING

4, Ballasts: 1 for every 100 of each type and rating installed. Furnish at least two of each

type.
5. Globes and Guards: 1 for every 20 of each type and rating installed. Furnish at least
one of each type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
B. In Interior Lighting Fixture Schedule where titles below are column or row headings that

introduce lists, the following requirements apply to product selection:

1. Manufacturers: Subject to compliance with requirements of the Contract Documents as
judged by the Electrical Engineer, provide products by manufacturers specified on
lighting fixture schedule. If not listed, submit substitution according to Conditions of the
Contract and Division 01 Section "Substitution Procedures”.

22 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
A Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

B. Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5A.

C. Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

D. HID Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5B.
E. Metal Parts: Free of burrs and sharp corners and edges.

F. Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

G. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

White Surfaces: 85 percent.

Specular Surfaces: 83 percent.

Diffusing Specular Surfaces: 75 percent.
Laminated Silver Metallized Film: 90 percent.

o=

l. Plastic Diffusers, Covers, and Globes:

HKS 12215.004
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INTERIOR LIGHTING

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to yellowing
and other changes due to aging, exposure to heat, and UV radiation.

a. Lens Thickness: At least 0.125 inch minimum unless different thickness is
indicated.
b. UV stabilized.

2. Glass: Annealed crystal glass, unless otherwise indicated.

Electromagnetic-Interference Filters: Factory installed to suppress conducted electromagnetic-
interference as required by MIL-STD-461E. Fabricate lighting fixtures with one filter on each
ballast indicated to require a filter.

BALLASTS FOR LINEAR FLUORESCENT LAMPS

Electronic Ballasts: Comply with ANSI C82.11; programmed-start type, unless otherwise
indicated, and designed for type and quantity of lamps served. Ballasts shall be designed for
full light output unless dimmer or bi-level control is indicated.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 10 percent.

Transient Voltage Protection; |IEEE C62.41, Category A or better.

Operating Frequency: 42 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.72.

Power Factor: 0.98 or higher.

Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C 82.11 and shall
be connected to maintain full light output on surviving lamps if one or more lamps fail.

XN ON =

Single Ballasts for Multiple Lighting Fixtures: Factory-wired with ballast arrangements and

bundled extension wiring to suit final installation conditions without modification or rewiring in

the field.

Ballasts for Low-Temperature Environments:

1. Temperatures 0 Deg F and Higher: Electronic type rated for 0 deg F starting and
operating temperature with indicated lamp types.

2. Temperatures Minus 20 Deg F and Higher: Electromagnetic type designed for use with
indicated lamp types.

LED LUMINAIRE

CRI of minimum 80. CCT of 4000 K.

Rated life of 50,000 hours to L70.

0-10V dimmabile.

Internal driver

HKS 12215.004
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INTERIOR LIGHTING

FLUORESCENT LAMPS

Low-Mercury Lamps: Comply with EPA's toxicity characteristic leaching procedure test; shall
yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.

T8 rapid-start low-mercury lamps, rated 32 W maximum, nominal length of 48 inches, 3190
initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life
20,000 hours, unless otherwise indicated.

LIGHTING FIXTURE SUPPORT COMPONENTS

Comply with Division 26 Section "Electrical Supports and Seismic Restraints" for channel- and
angle-iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as fixture.

Twin-Stem Hangers: Two, 1/2-inch steel tubes with single canopy designed to mount a single
fixture. Finish same as fixture.

Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.

Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed stainless
steel, 12 gage.

Rod Hangers: 1/4-inch minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1

A

B.

C.

INSTALLATION

Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each
fixture.

Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a support
element.

1. Install a minimum of four ceiling support system rods or wires for each fixture. Locate not
more than 6 inches from lighting fixture corners.

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each
fixture corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans or
center in acoustical panel, and support fixtures independently with at least two 3/4-inch
metal channels spanning and secured to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on lighting
fixture. Wire or rod shall have breaking strength of the weight of fixture at a safety factor
of 3.

Suspended Lighting Fixture Support:

HKS 12215.004
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1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for
suspension for each unit length of fixture chassis, including one at each end.
D.  Adjust aimable lighting fixtures to provide required light intensities.
E. Connect wiring according to Division 26 Section "Conductors and Cables."
3.2 FIELD QUALITY CONTROL

A Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify
transfer from normal power to battery and retransfer to normal.

B. Prepare a written report of tests, inspections, observations, and verifications indicating and

interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION

THIS PAGE INTENTIONALLY BLANK
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RIVERSIDE COUNTY REGIONAL MEDICAL CENTER
ED REMODEL '
MORENO VALLEY, CALIFORNIA

SECTION 26 5600

EXTERIOR LIGHTING

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. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.
3. Poles and accessories.
B. Related Sections include the following:
1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on exterior
surfaces of buildings.
1.3 DEFINITIONS
A. CRI: Color-rendering index.
B. Luminaire: Complete lighting fixture, including ballast housing if provided.
C. Pole: Luminaire support structure, including tower used for large area illumination.
D. Standard: Same definition as "Pole" above.
1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
A Dead Load: Weight of luminaire and its horizontal and vertical supports, and supporting
structure, applied as stated in AASHTO LTS-4.
B. Live Load: Single load of 500 Ibf, distributed as stated in AASHTO LTS-4.
C. Wind Load: Pressure of wind on pole and luminaire, calculated and applied as stated in
AASHTO LTS-4.
1. Wind speed for calculating wind load for poles 50 feet or less in height is 90 mph.
1.5 SUBMITTALS
A Product Data: For each luminaire, pole, and support component, arranged in order of lighting
unit designation. Include data on features, accessories, finishes, and the following:
DCGA 14044
2014-12-24
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EXTERIOR LIGHTING

1. Physical description of luminaire, including materials, dimensions, effective projected
area, and verification of indicated parameters.

Details of attaching luminaires and accessories.

Details of installation and construction.

Luminaire materials.

Photometric data based on laboratory tests of each luminaire type, complete with
indicated lamps, ballasts, and accessories.

e

a. Photometric data shall be certified by manufacturer's laboratory with a current
accreditation under the National Voluntary Laboratory Accreditation Program for
Energy Efficient Lighting Products.

Photoelectric relays.

Ballasts, including energy-efficiency data.

Lamps, including life, output, and energy-efficiency data.

Materials, dimensions, and finishes of poles.

0. Means of attaching luminaires to supports, and indication that attachment is suitable for
components involved.

11.  Anchor bolts for poles.

20O NO

B. Shop Drawings:
1. Anchor-bolt templates keyed to specific poles and certified by manufacturer. .
2. Design calculations, certified by a qualified California professional structural engineer,
indicating strength of screw foundations and soil conditions on which they are based.
3. Wiring Diagrams: Power and control wiring.

C. Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that
products are designed for indicated load requirements in AASHTO LTS-4 and that load imposed
by luminaire has been included in design.

D. Qualification Data: For agencies providing photometric data for lighting fixtures.

E. Field quality-control test reports.

F. Operation and Maintenance Data: For luminaires and poles to include in operation, and
maintenance manuals.

G.  Warranty: Special warranty specified in this Section.
1.6 QUALITY ASSURANCE

A Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.7.

B. 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.

C. Comply with [EEE C2, "National Electrical Safety Code."

HKS 12215.004
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D.

1.7

A

B.

C.

1.8

A

EXTERIOR LIGHTING

Comply with NFPA 70.
DELIVERY, STORAGE, AND HANDLING
Package poles for shipping according to ASTM B 660.

Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.
Support poles to prevent distortion and arrange to provide free air circulation.

Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace products that fail in materials or workmanship; that corrode; or that fade, stain,
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty
period. Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or
unauthorized repairs or alterations from special warranty coverage.

Warranty Period for Luminaires: Five years from date of Substantial Completion.
Warranty Period for Metal Corrosion: Five years from date of Substantial Completion.
Warranty Period for Color Retention: Five years from date of Substantial Completion.
Warranty Period for Lamps: Replace lamps and fuses that fail within 24 months from
date of Substantial Completion; furnish replacement lamps and fuses that fail within the
second 12 months from date of Substantial Completion.

5. Warranty Period for Poles: Repair or replace lighting poles and standards that fail in
finish, materials, and workmanship within manufacturer's standard warranty period, but
not less than three years from date of Substantial Completion.

hon =

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

E.

MANUFACTURERS

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

In Exterior Lighting Device Schedule where titles below are column or row headings that
introduce lists, the following requirements apply to product selection:

1. Manufacturers: Subject to compliance with requirements of the Contract Documents as
judged by the Electrical Engineer, provide products by manufacturers specified on
lighting fixture schedule. If not listed, submit substitution according to Conditions of the
Contract and Division 01 Section "Substitution Procedures”.

Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations
by an NRTL acceptable to authorities having jurisdiction.

Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for
luminaires.

Metal Parts: Free of burrs and sharp corners and edges.

HKS 12215.004
2014-09-26

26 5600 - 3



EXTERIOR LIGHTING

F. Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form
and support to prevent warping and sagging.

G. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform
in use. Provide filter/breather for enclosed luminaires.

H. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

i Exposed Hardware Material: Stainless steel.

J. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

K Light Shields: Metal baffles, factory installed and field adjustable, arranged to block light
distribution to indicated portion of normally illuminated area or field.

L. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

M.  Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

N. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested
luminaire before shipping. Where indicated, match finish process and color of pole or support
materials.

O.  Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for
Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to
remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal
Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color: As selected by Architect from manufacturer's full range.
P. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products" for recommendations for applying and designating
finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.
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23

24

EXTERIOR LIGHTING

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class I, Color Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, integrally
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with
AAMA 611.

a. Color: As scheduled by Architect.
HID LAMPS

High-Pressure Sodium Lamps: ANS| C78.42,CRI 21 (minimum), color temperature 1900K, and
average rated life of 24,000 hours, minimum.

1. Dual-Arc, Tube Lamp: Arranged so only one of two arc tubes is lighted at one time and,
when power is restored after an outage, the cooler arc tube, with lower internal pressure,
lights instantly, providing an immediate 8 to 15 percent of normai light output.

POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
Structural Characteristics: Comply with AASHTO LTS-4.

1. Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in Part 1 "Structural
Analysis Criteria for Pole Selection" Article, with a gust factor of 1.3.

2. Strength Analysis: For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.5 to obtain the equivalent projected area to be
used in pole selection strength analysis.

Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting
requirements. Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.

1. Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication, unless stainless-steel items are indicated.

3. Anchor-Bolt Template: Plywood or steel.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Division 3 Section "Cast-in-Place
Concrete."

STEEL POLES

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig;
1-piece construction up to 40 feet in height with access handhole in pole wall.

1. Mounting Provisions: Butt flange for bolted mounting on foundation.
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2.5

A

EXTERIOR LIGHTING

Steel Mast Arms: Continuously welded to pole attachment plate. Material and finish same as
pole.

Brackets for Luminaires: Detachable, cantilever, without underbrace.

1. Adapter fitting welded to pole and bracket, then bolted together with galvanized-steel
bolts.

2. Cross Section: Tapered oval, with straight tubular end section to accommodate
fluminaire.

3. Match pole material and finish.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and
securely fastened to pole top..

Handhole: Weathertight, 3-by-5-inch handhole with cover for access to internal welded
attachment lug for electric cable support grip.

Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with requirements in
Division 16 Section "Grounding and Bonding," listed for attaching grounding and bonding
conductors of type and size listed in that Section, and accessible through handhole.

Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable
and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.

Prime- Coat Finish: Manufacturer's standard prime-coat finish ready for field painting.
Galvanized Finish: After fabrication, hot-dip galvanize complying with ASTM A 123/A 123M.

Factory- Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, “Solvent Cleaning,” to
remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, it
present, from uncoated steel, complying with SSDPC-SP 5/NACE No. 1, “White Metal
Base Cleaning,” or SSPC-SP 8 “Pickling.”

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for equal
corrosion protection.
3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of

primer and two finish coats of high-gloss, high-build, polyurethane enamel.
a. Color: As selected by Architect from manufacturer’s full range.

POLE ACCESSORIES

Base Covers: Manufacturers' standard metal units, arranged to cover pole's mounting bolts and
nuts. Finish same as pole.

PART 3 - EXECUTION

31

A

LUMINAIRE INSTALLATION

Install lamps in each luminaire.
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3.2

3.3

3.4

3.5

EXTERIOR LIGHTING

Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined for the
application and approved by manufacturer.

Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric
device to prevent false operation of relay by artificial light sources.

POLE INSTALLATION

Align pole foundations and poles for optimum directional alignment of luminaires and their
mounting provisions on the pole.

Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnishgd by
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in
Division 3 Section "Cast-in-Place Concrete."

Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with minimum of 6-

inch- wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete
slab. Fill unpaved ring with pea gravel to a level 1 inch below top of concrete slab.

Raise and set poles using web fabric slings (not chain or cable).

INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES

Install on concrete base with top 4 inches above finished grade or surface at luminaire location.
Cast conduit into base, and finish by troweling and rubbing smooth. Concrete materials,
installation, and finishing are specified in Division 3 Section "Cast-in-Place Concrete.”

CORROSION PREVENTION

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Division 26 Section "Raceways and Boxes." .ln cpncrete
foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with a 50
percent overiap.

GROUNDING

Ground metal poles and support structures according to Division 26 Section "Grounding and
Bonding."

1. Install grounding electrode for each pole, unless otherwise indicated. _
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

Ground nonmetallic poles and support structures according to Division 26 Section "Grounding
and Bonding."

1. Install grounding electrode for each pole.
2. Install grounding conductor and conductor protector.
3. Ground metallic components of pole accessories and foundations.
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3.6

3.7

EXTERIOR LIGHTING

FIELD QUALITY CONTROL
Inspect each installed fixture for damage. Replace damaged fixtures and components.

llumination Observations: Verify normal operation of lighting units after installing luminaires
and energizing circuits with normal power source.

1. Verify operation of photoelectric controls.
lllumination Tests:

1. Measure light intensities at night. Use photometers with calibration referenced to NIST
standards.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results.  If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain luminaire lowering devices. Refer to Division 1 Section
"Demonstration and Training."

END OF SECTION
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Section 27 0000
Telecommunications

Infrastructure Specifications
Riverside County

Communications Bureau
November 10, 2008



GENERAL REQUIREMENTS

All communications requirements shall conform to the standards of Riverside
County Information Technology (RCIT) and the serving public telephone
company as noted below.

The RIVERSIDE COUNTY INFORMATION TECHNOLOGY (RCIT)
COMMUNICATIONS BUREAU TELECOMMUNICATIONS ENGINEER shall be
consulted during the Programming, Conceptual Design, Design Development,
and Construction Design stages to plan the design and provide input for the
Telecommunications Infrastructure.

TELECOMMUNICATIONS ROOM SPECIFICATIONS

Dedicated Use: Telecommunications Rooms must be dedicated to the
telecommunications function and related support facilities. Equipment not
related to the support of the Telecommunications Room, such as piping, duct
work, and distribution of building power, must not be located in, or pass through
the room. The Telecommunications Room may not be shared with building or
custodial services. Cleaning materials such as mops, buckets or solvents must
not be located or stored in the Telecommunications Room. Building alarms, fire
monitoring equipment and building automation equipment shall not be installed
in the Telecommunications Room without written permission of the RCIT
Communications Bureau Telecommunications Engineer. In the eventthe RCIT
Communications Bureau Telecommunications Engineer grants such permission,
all building alarms and fire-monitoring equipment shall be installed only in the
location designated.

Room Physical Specifications - the room must be completed a minimum
of thirty (30) days prior to occupancy. Large projects (more than 20,000
sq. ft.) will require the Telecommunications Room (s) to be completed a
minimum of 45 days or as directed by RCIT Communications Bureau
Telecommunications Engineer prior to beneficial occupancy. All
specifications for said room as outlined in this agreement shall be completed,
including, but not limited to, installation of plywood, lighting, electrical circuits,
HVAC, ceiling tiles, ground, floor tile and door with lock and three (3) sets of
keys.

It should be understood that the contractor will have to schedule
various trades in sooner than the normal construction schedule to
complete the Telecommunications Room (HVAC, Electrician, Painter,
etc.) as required by the RCIT Communications Bureau
Telecommunications Engineer.

a. Location: The Telecommunications Room shall be as close to the
geographic center of the occupied space as possible. Maximum distance
from the center of the Telecommunications Room to the farthest WAO
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location shall not exceed a radius of 175 feet unless reviewed and
approved by RCIT Communications Bureau Telecommunications Engineer.
If occupying more than one floor of a building, a separate
Telecommunications Room shall be required on each floor, preferably
stacked above one another. Provisions shall be made available for easy
access into the Telecommunications Room for telephone and data wiring
and shall be dedicated for telephone and data use only.
Telecommunications Rooms should not be planned next to elevators,
restrooms, electrical rooms, air shafts, mechanical rooms, and outside
walls. If occupying more than one building, each building will require
Telecommunications Rooms that meet the above requirements.

Minimum Room Sizes: The Telecommunications Room shall be
rectangular in shape and conform to the following inside room dimensions::

Leased Premises — sq. ft. Room Size
5,000 sq. ft. Orless 12’x 9
5,000 - 10,000 sq. ft. 12°’x12’

10,000 - 30,000 sq. ft.* 12’ x 14’

30,000 sq. ft. or larger** 12" x 14’

* May require more than one room
** Will require more than one room.

Plywood Wall Lining: All walls shall be lined with AC grade or better,
void-free, 4'x8’ sheets of 34" plywood. Plywood sheets shall be mounted
vertically from ceiling height towards floor. Plywood must be painted on alll
sides with one coat of primer and two coats of white fire resistant paint.
The plywood should be installed with the grade “C” surface facing the wall.

Doors: The door will be a minimum of three (3) feet wide and 80 inches
tall and be located as near as possible to a room corner. The door shall be
equipped with a lock. Where practical, the door should open outward to
provide additional usable space.

Air Conditioning: The environmental control systems for the
Telecommunications Room should be able to maintain a room temperature
between 18°C and 24°C (64°F and 75°F) at all times (24 hours per day,
365 days per year). All building supplied HCAC inlets to the
Telecommunications Room shall be controlled using a Variable Air Valve
(VAV) with its own thermostat to prohibit heating the Telecommunication
Room. The VAV will be installed in such a fashion to introduce conditioned
air if the primary split A/C unit fails to cool the room. It will serve two
purposes:

1. Provide ventilation air to the room, cooling only.
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2. Serve as a additional backup

If a building’s HVAC system cannot ensure continuous operation (including
weekends and holidays), provide a standalone HVAC unit with independent
controls for the Telecommunications Room. If an emergency power source
is available in the building, connect the HVAC system that serves the
Telecommunications Room to the emergency power source. Sensors and
controls must be located in the Telecommunications Room, ideally placed
5 feet AFF (thermostat location will be specified on the
Telecommunications room drawing provided by RCIT Communications
Bureau Telecommunications Engineer). [f an in-room air conditioner is
installed, the air conditioner will be hard wired to the thermostat and the
location must be approved by RCIT Communications Bureau
Telecommunications Engineer before installation. If remote-monitoring
equipment is available, this room should have its own independent sensor.
Average heat load for equipment is approximately 150 BTU/SQ Ft of
Telecommunications Room space (specific heat load will be provided for
each room).

If fire sprinklers are located in the Telecommunications Room, the
sprinkler shall have a high temperature standard response full circle head
with a heavy-duty cover. Sprinkler lines located inside the TR shall not be
“charged” under normal conditions. Coordinate placement of the sprinklers
with RCIT Communications Bureau Telecommunications Engineer.
Sprinkler heads must be a minimum of 10 ft. AFF.

Room Lighting — Lighting to provide a minimum of 500 lux (50 foot
candles) measured 3 ft. AFF. Coordinate placement of light fixtures with
RCIT Communications Bureau Telecommunications Engineer to avoid
interference with low voltage equipment. Light fixtures must be a minimum
of 10 ft. AFF. Use white paint on the walls and ceiling to enhance room
lighting. Power for the lighting should not come from the power panel
located inside the Telecommunications Room.

Emergency Lighting — Emergency lighting within the Telecommunications
Room shall be provided to ensure that the loss of power to normal lights
will not hamper an emergency exit from the room.

Floors: The floor shall be capable of supporting a minimum load bearing
of one hundred (100) pounds per square foot and maximum concentration
loading of 2,000 Ibs. per foot. Standard VCT floor covering shall be
installed unless otherwise specified.

Ceiling: If a ceiling will be installed in the Telecommunications Room it
must be installed at a minimum of 10’ AFF. Ceiling protrusions (e.g.
sprinkler heads) must be placed to assure a minimum clear height of 10
feet that is clear of obstructions, to provide space over the equipment
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frames for cables and suspended cable trays. Ceiling finish must minimize
dust and be light colored to enhance the room lighting. A hard ceiling shall
not be allowed in the Telecommunication Room.

C. Electrical Requirements:

a.

Dedicated Power Feeder — The Telecommunications Room will have its
own dedicated power feeder terminated in an electrical panel located inside
the room and flush mounted in the wall. Location of this electrical sub-
panel shall be closely coordinated with RCIT Communications Bureau
Telecommunications Engineer to ensure it does not impact the overall
design and use of the space within the room. Power required for
other equipment in the room (e.g. fluorescent lighting, motors, air
conditioning equipment) should be supplied by a separate feeder,
conduit, and distribution panel. If an emergency power source is
available, connect the Telecommunications Room electrical sub-panel into
it.

General Purpose Outlets: Provide 110 Volt, 20 Amp duplex outlets
installed at standard height on all walls of the Telecommunications Room;
maximum spacing between outlets shall not exceed 12 feet.

Telephone System: Install one (1) dedicated 208 VAC, 20 Amp circuits
terminated into a single surface mounted 4S electrical box with a NEMA
L6-20 outlet at a height of 18 inches AFF from center. The circuit will have
its own separate hot, neutral, and ground wire all the way back to the
power distribution panel. The circuit will be clearly labeled on the cover
plate and sub-panel.

Equipment Racks: Install two(2) dedicated 20 Amp, 110 VAC circuit with
isolated ground for each equipment rack (9X12 room — 2 racks, 12X12
room -3 racks, 12 X 14 room —4 racks). Install one (1) dedicated 30 Amp,
208 VAC circuit with isolated ground for every two equipment racks. The
breaker number shall be identified on each of these outlets. Terminate
each circuit on double duplex outlets in a surface mounted 4S box in the
vertical cable manager 23" above the floor. Equipment Rack locations,
circuit locations and quantity will be specified in the room layout provided
by the RCIT Communications Bureau Telecommunications Engineer.

Paging — A/V: If required, Install one dedicated 20 Amp, 110 VAC circuit
with isolated ground. Terminate on a double duplex outletin a 4S box. The
location of the outlet will be specified in the Telecommunications Room
layout provided by the RCIT Communications Bureau Telecommunications
Engineer.

Security: Install one dedicated 20 Amp, 110 VAC circuit with isolated
ground. Terminate on double duplex outlets in a 4S box. The location of
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the outlet(s) will be specified in the Telecommunications Room layout
provided by the RCIT Communications Bureau Telecommunications
Engineer.

Emergency Air Conditioner Outlet (To Support IT Telephone System):
Install one dedicated 208/220 VAC, 20 Amp circuit terminated on a single
NEMA 6-20 receptacle. The location of the outlet will be specified in the
Telecommunications Room layout provided by the RCIT Communications
Bureau Telecommunications Engineer.

Grounding — A Telecommunications Main Grounding Busbar (TMGB) shall
be installed in the telecommunications room at the location specified in the
room layout that will be provided by the RCIT Communications Bureau
Telecommunications Engineer. The Grounding Busbar must be CPI
Chatsworth Products, part #13622-020. The Busbar shall be insulated
from its supporting structure by at least two inches of separation. Bond the
Busbar to the building AC grounding electrode system. The minimum size
of the bonding conductor should be #3 AWG and be sized to carry the
maximum short time rating Amps of the building grounding electrode
conductor. A supplemental bonding connection is required to be
Exothermically Welded to the structural steel of the building and local AC
sub-panel located inside the telecommunications room. Resistance should
be no more than .1 ohms between the TMGB and the building main
grounding source measured following the two-point bonding test method
using an earth ground resistance tester. All grounding conductors shall be
run in rigid conduit.

CONDUIT REQUIREMENTS

1. Work Area Outlets (WAO):

a.

General Specifications: Each WAO shall consist of one 4 in. by 4 in. by
2.5 in. deep outlet box with a 2 in. by 4 in. reducing adapter installed.

Height Requirements: Each WAO shall be installed at the same height
as the adjacent electrical outlet. The height of jacks for wall telephones
shall conform to any ADA rules pertaining to handicapped use. This height
is typically 44 inches AFF to the center of the outlet box.

Conduits Specifications:

(1) Accessible Ceilings: When there is an accessible ceiling such as
suspended acoustical tile, provide a rigid trade size 1 conduit (flex
not allowed) stubbed into the ceiling space from the outlet box.
Ceiling must be accessible from the WAO location back to the
Telecommunications Room. If a WAO location is at wall phone height
(+44”), install an additional outlet box at standard floor height.
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Connect a rigid 1-inch conduit from the bottom of the wall height box
to the top of the standard floor height box. Ream all conduit ends and
fit with insulated bushings.

(2) Non-Accessible Ceilings: When the ceiling is not accessible,
provide a rigid 11/4-inch conduit (flex not allowed) run from the WAO
location all the way to the Telecommunications Room or to the
nearest accessible ceiling space. Runs cannot have more than the
equivalent of two 90-degree bends without installing a pull box (pull
box must be accessible upon completion of construction). All
conduits will have a pull string installed. Where multiple outlets
are installed, each location will have its own dedicated conduit run; no
daisy chaining is allowed.

System Furniture Wall In-feeds: Wall in-feeds will be one rigid 1.25 in.
conduit per 3 WAO locations of systems furniture. The conduit shall be
stubbed into the ceiling area from a 4 in. by 4 in. by 2.5 in. deep outlet box.
Ream all conduit ends and fit with insulated bushings. In-feed location will be
accessible either by cutout or access panel in furniture or placed next to
furniture where location will be accessible for service. Consult RCIT
Communications Bureau Telecommunications Engineer for location, quantity,
and size of in-feeds. Exact location will be verified with furniture vendor.

System Furniture Floor Poke-Thru in-Feeds: Poke-Thru locations requiring
power/voice/data will require Wiremold P/N RCOFFTC Poke-Thru’s with EMT
1.25in. conduit per 3 WAO locations of systems furniture. Color to be specified
by Architect. The conduit shall be continuous and stubbed into the ceiling area
of that floor being serviced with pull string installed. No more than two 90’s will
be allowed, J-Box for furniture supplier power whip connections to be anchored
to the ceiling of the floor below with unistrut. J-Box must be with-in 6’ of
furniture whip connection. Ream all conduit ends and fit with insulated
bushings. Consult RCIT Communications Bureau Telecommunications
Engineer for location, and quantity. Exact location will be verified with furniture
vendor.

System Furniture Power and Data Floor Boxes: Floor Box locations
requiring power/voice/data will require Wiremold P/N RFB4-C1-1 Floor Box with
EMT 1.25 in. conduit per 3 WAO locations of systems furniture for
communications. Color to be specified by Architect. The conduit shall be
continuous and stubbed into the ceiling area of that floor being serviced with
pull string installed. No more than two 90’s will be allowed. All boxes shall be
configured for dual service which will require accessory items for separation of
power and data. All boxes shall include (1) internal duplex receptacle for power,
(1) Wiremold P/N RFB-2-SSRT for communications and (1) flanged cover P/N
S38BBTCAL. Ream all conduit ends and fit with insulated bushings. Consult
RCIT Communications Bureau Telecommunications Engineer for location, and
quantity. Exact location will be verified with furniture vendor.
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Hard Wall Office Floor Poke-Thru: Poke-Thru locations requiring
power/voice/data will require Wiremold P/N RC4ATC Poke-Thru’'s with the
optional Communications Adapter P/N Com75 installed for Voice and Data
conduits. Install two (2) EMT 0.75 in. conduits per location. The conduits shall
be continuous and stubbed into the ceiling area of that floor being serviced with
pull string installed. No more than two 90’s will be allowed. Ream all conduit
ends and fit with insulated bushings. Consult RCIT Communications Bureau
Telecommunications Engineer for location, quantity, and size of in-feeds. Exact
location will be verified with furniture vendor.

Hard Wall Power and Data Floor Boxes: Floor Box locations requiring
power/voice/data will require Wiremold P/N RFB4-C1-1 Floor Box with (1) EMT
1.25 in. conduit for communications. Color to be specified by Architect. The
conduit shall be continuous and stubbed into the ceiling area of that floor being
serviced with pull string installed. No more than two 90’s will be allowed. All
boxes shall be configured for dual service which will require accessory items for
separation of power and data. All boxes shall include (1) internal duplex
receptacle for power, (1) Wiremold P/N RFB-2-SSRT for communications and
(1) flanged cover P/N S38BBTCAL. Ream all conduit ends and fit with insulated
bushings. Consult RCIT Communications Bureau Telecommunications
Engineer for location, and quantity. Exact location will be verified with furniture
vendor.

Backbone Pathways:

a. Telecommunications Rooms on the Same Floor: When two or more
Telecommunications Rooms exist on the same floor, provide two (2) rigid
metallic trade size 4 conduits between the main Telecommunications
Room and each secondary Telecommunications Room. Conduits are to be
run in the most direct route possible with no more than the equivalent of
two 90-degree sweeps without a pull box. The minimum size of a pull box
shall be 24” W X 36" L X 12" D. Ream all conduit ends and fit with
insulated bushings. Conduits are to be bonded to ground in accordance
with all local and national requirements. Location of conduits will be
identified on drawings provided by the RCIT Communications Bureau
Telecommunications Engineer and provided on a site-by-site basis. The
bend radius of the conduit shall be 10 times the outside conduit diameter.
Install a pull string with minimum tensile strength of 30 Ibs in each
conduit.

b. Telecommunications Rooms on Different Floors: When two or more
Telecommunications Rooms exist on different floors, provide a minimum of
two (2) rigid trade size 4 conduits between the main Telecommunications
Room and each secondary Telecommunications Room. Conduits are to be
run in the most direct route possible with no more than the equivalent of
two 90-degree bends without a pull box. The minimum size of a pull box
shall be 24> W X 36" L X 12" D. Ream all conduit ends and fit with
insulated bushings. Conduits are to be bonded to ground in accordance
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with all local and national requirements. The bend radius of the conduit
shall be 10 times the outside conduit diameter. Install a pull string with
minimum tensile strength of 30 Ibs in each conduit. In multi-level
buildings with stacked Telecommunications Rooms, sleeves shall be
provided from the ceiling of the lowest level to the floor of the top level.
Size, quantity, and location will be provided by the RCIT Communications
Bureau Telecommunications Engineer.

MPOE: If the MPOE (minimum point of entry) is not physically located in
the Telecommunications Room it shall be necessary to install two (2) trade
size 4 conduits from the MPOE to the Telecommunications Room.
Conduits are to be run in the most direct route possible with no more than
the equivalent of two 90-degree bends without a pull box. The minimum
size of a pull box shall be 24” W X 36" L X 12" D. Ream all conduit ends
and fit with insulated bushings. Conduits are to be bonded to ground in
accordance with all local and national requirements. Location of conduits
will be identified on drawings provided by the RCIT Communications
Bureau Telecommunications Engineer and provided on a site-by-site basis.
The bend radius of the conduit shall be 10 times the outside conduit
diameter. Install a pull string with minimum tensile strength of 30 Ibs
in each conduit.

Telecommunications Rooms in Multiple Buildings on Same or
Adjacent Properties: The number of conduits will be determined by the
size and scope of each project. The items listed below are BASIC
requirements only and as the scope of the project increases, some or all of
the items listed below may undergo major changes:

(1) Conduits shall be rigid and shall be four (4) trade size 4. A minimum
of two (2) conduits will be installed from the primary
Telecommunications Room and each building as defined by the RCIT
Communications Bureau Telecommunications Engineer. Conduits
shall be installed in the most direct route possible.

(2) Conduits shall be buried a minimum of 36 inches below finish grade.

(3) Conduits shall be encased in 2,000 PSI concrete where vehicle traffic
occurs and encased in slurry everywhere else for the entire length.

(4) Tracer tape shall be installed the entire conduit length. Tracer tape
shall be 12 inches wide, flat, and metallic and shall be installed 12
inches above concrete encasement. Tape shall be imprinted with the
words “WARNING - FIBER OPTIC CABLE” spaced at a minimum of
24 inches on center.

(5) No more than the equivalent of two (2) 90-degree sweeps shall be
installed without the addition of a pull box, vault, or maintenance hole,
which size and requirements will be defined by the RCIT
Communications Bureau Telecommunications Engineer.

(6) Conduit runs in excess of 500 feet shall have a pull box, vault, or
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(7)

maintenance hole installed, which size and requirements will be
defined by the RCIT Communications Bureau Telecommunications
Engineer. All sweeps shall have a minimum bending-radius of 10
times the diameter of the conduit.

All four inch conduits should have a minimum %s-inch nylon pull rope.
All four inch conduits over 400 feet should have a minimum 3/8-inch
nylon pull rope. The size and requirements of pull boxes, vaults, or
maintenance holes can only be determined by the scope of the
project and will be defined by the RCIT Communications Bureau
Telecommunications Engineer.

8. Firewalls: If any firewalls are present, conduit/sleeve access through the
wall must be provided by the contractor. The ends of any conduit/sleeve
penetrating a firewall will be sealed with the appropriate fire stop.
Identification of the areas that must be sealed shall be identified by the
contractor at the time of wiring. Size and location of the sleeves will be
determined by the RCIT Communications Bureau Telecommunications
Engineer. Sleeves should penetrate the wall a minimum of 3 inches. Ream
each end of conduit and fit with insulated bushing.

9.  Primary Service Conduit Requirements (New Construction):

a.

The number of all primary service conduits will be determined by the size
and scope of each project. The items listed below are BASIC
requirements only and as the scope of the project increases, some or all of
the items listed below may undergo major changes:

(1)

()
)

©)

(6)

Entrance conduits shall be rigid and shall be four (4) trade size 4. A
minimum of two (2) conduits will be installed into the
Telecommunications Room. Conduits shall be installed in the most
direct route possible.

Conduits shall be buried a minimum of 36 inches below finish grade.

Conduits shall be encased in slurry for sections identified by RCIT
Communications Bureau Telecommunications Engineer as no traffic
or low risk.

Conduits shall be encased in 2,000 PSI concrete for sections not
identified in section 5a3.

Tracer tape shall be installed the entire conduit length. Tracer tape
shall be 12 inches wide, flat, and metallic and shall be installed 12
inches above concrete encasement. Tape shall be imprinted with
the words “WARNING - FIBER OPTIC CABLE” spaced at a
minimum of 24 inches on center.

No more than the equivalent of two (2) 90-degree sweeps shall be
installed without the addition of a pull box, vault, or maintenance hole,
which size and requirements will be defined by the RCIT
Communications Bureau Telecommunications Engineer.
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(7) Conduit runs in excess of 500 feet shall have a pull box, vault, or
maintenance hole installed, which size and requirements will be
defined by the RCIT Communications Bureau Telecommunications
Engineer. All bends shall have a minimum-bending radius of 10 times
the diameter of the conduit.

(8) Allfour-inch conduits should have a minimum %-inch nylon pull rope.
All four-inch conduits over 400 feet should have a minimum 3/8-inch
nylon pull rope. The size and requirements of pull boxes, vaults, or
maintenance holes can only be determined by the scope of the
project and will be defined by the RCIT Communications Bureau
Telecommunications Engineer.

CABLE TRAYS:

If the structural ceiling height is greater than 16’ AFF or the occupied space is
greater than 25,000 square feet, a cable tray system will be required to support
the voice and data wiring. Consult with the RCIT Communications Bureau
Telecommunications Engineer requirements to assist in the design of the cable
tray system. A structural Engineer will be required to design the cable tray
system to code and manufacturer specification and submit design to the RCIT
Communications Bureau Telecommunications Engineer for approval.
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SECTION 28 0500

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

1.1

A.

1.2

1.3

A.

RELATED DOCUMENTS

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

All Division 28 Specification Sections in this Specification Manual must be coordinated
to and integrated with this Section. Refer to the Specification Manual Table of Contents
for a complete listing of Division 28 Specification Sections.

SUMMARY

This section includes general electrical requirements for all Division 28 work and is
supplemental and in addition to the requirements of Division 1.

It is the intention of this Division of the Specifications and the Contract Drawings to
describe and provide for the furnishing, installing, testing and placing in satisfactory
and fully operational condition all equipment, materials, devices and necessary
appurtenances to provide a complete electronic safety and security system. Provide all
materials, appliances and apparatus not specifically mentioned herein or shown on the
drawings, but which are necessary to make a complete, fully operational installation of
all security systems shown on the contract drawings or described herein. Connect
equipment and devices furnished and installed under other Divisions of this
specification (or the Owner) under this Division.

Workmanship shall be of the best quality and competent and experienced electricians
shall be employed and shall be under the supervision of a competent and experienced
foreman.

The drawings and specifications are complimentary and what is called for (or shown) in
either is required to be provided as if called for in both.

See Division 1 for sequence of work.

WORK IN OTHER DIVISIONS

See all other specifications for other work which includes but is not limited to:
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Communications

Conveying Systems

Cutting and Patching

Door Hardware

Equipment Wiring

Fire Protection

Mechanical Control Wiring
Painting, Refinishing and Finishes

CODES, PERMITS, INSPECTION FEES

The following codes and standards are referenced in the Division 28 specifications.
Perform all work and provide materials and equipment in accordance with the latest
referenced codes and standards of the following organizations:

American National Standards Institute (ANSI)

National Electrical Manufacturer's Association (NEMA)
National Fire Protection Association (NFPA)
Underwriter's Laboratories (UL)

bl Ml

Install the Security systems based on the following:

NFPA 70 National Electrical Code as adopted and
amended by the Local Jurisdiction.

IBC International Building Code as adopted and
amended by the Local Jurisdiction.

The referenced codes establish a minimum level of requirements. Where provision of
the various codes conflict with each other, the more stringent provision shall govern. If
any conflict occurs between referenced codes and this specification, the codes are to
govern. Compliance with code requirements shall not be construed as relieving the
Contractor from complying with any requirements of the drawings or specifications
which may be in excess of requirements of the governing codes and rules and not
contrary to same.

Obtain and pay for all licenses, permits and inspections required by laws, ordinances
and rules governing work specified herein. Arrange for inspection of work by the
inspectors and give the inspectors all necessary assistance in their work of inspection.

COORDINATION

Coordinate work with that of the other Contractors and/or other trades doing work on
the project. Examine all drawings and specifications of other trades for construction
details and coordination. Make every reasonable effort to provide timely notice of work
affecting other trades to prevent conflicts or interference as to space requirements,
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dimensions, openings, block-outs, sleeving or other matters which will cause delays or
necessitate work-around methods.

B.  Obtain submittals and shop drawings of all equipment with electrical connections
furnished under other divisions of the specification and by the Owner. Provide all
wiring in accordance with specific equipment requirements. Immediately advise the
Architect of any changes which may affect the contract price.

C.  Provide all wiring in accordance with specific equipment requirements.

D. Immediately advise the Architect of any changes which may affect the contract price.

E.  Special attention is called to the following items. Coordinate all conflicts prior to
installation:

L. Location of grilles, pipes, sprinkler heads, ducts and other mechanical equipment
so that all electrical outlets and other electrical outlets and equipment are clear
from and in proper relation to these items.

2. Location of cabinets counters and doors so that electrical outlets and equipment
are clear from and in proper relation to these items.

3. Recessing and concealing electrical materials in CMU walls, concrete
construction and precast construction.

F.  Furnish, install and place in satisfactory condition all raceways, boxes, conductors and
connections and all other materials required for the electronic safety and security
systems shown or noted in the contract documents to be complete, fully operational and
fully tested upon completion of the project. Raceways, boxes and ground connections
are shown diagrammatically only and indicate the general character and approximate
location. The layout does not necessarily show the total number of raceways or boxes
for the circuits required, nor are the locations of indicated runs intended to show the
actual routing of the raceways.

G.  Consult the architectural drawings for the exact height and location of all electrical
equipment not specified herein or shown on the drawings. Make any minor changes
(less than 6'-6" horizontal) in the location of the raceways, outlets, boxes, devices,
wiring, etc., from those shown on the drawings without extra charge, where
coordination requires or if so directed by the Architect before rough-in.

H.  Provide inserts or sleeves for outlet boxes, conductors, cables and/or raceways as
required. Coordinate the installation thereof with other trades.

L The Contractor will not be paid for relocation of work, cuttings, patching and finishing
required for work requiring reinstallation due to lack of coordination prior to
installation.
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WARRANTY

Refer to General Conditions of the Contract.

CORRECTION OF WORK

Within one year after the date of Substantial Completion of the work, the Contractor
shall correct any work found to be not in conformance with the Contract Documents
promptly after written notice from the owner to do so, unless the Owner has previously
given the Contractor a written acceptance of such condition. This obligation shall
survive acceptance of the work under this Contract and termination of the Contract.
The Owner shall give such notice promptly after discovery of the condition.

ITEMIZED SCHEDULE OF COSTS

Complete the Schedule of Values included at the end of this section. This schedule
shall be adhered to for the electrical contractor to facilitate analysis and approval of the
monthly progress billings. Refer to the Supplementary Conditions of General Contract
and Division 1 - General Requirements for details, and conform thereto. Provide a copy
directly to Sparling.

SUBMITTALS AND SHOP DRAWINGS

Submittals and Shop Drawings: Schedule so as not to delay construction schedule and
no later than 60 days after award of contract, submit common brochure(s) with index
and divider tabs by specification section, containing all required catalog cuts. Allow
two weeks for review for each submittal and resubmittal. Incomplete submittals and
shop drawings which do not comply with these requirements will be returned for
correction, revision and resubmittal. See General Conditions for format, quantity, etc.

Submit in a three ring binder with hardboard covers. Submittals shall show:

1. Indicate listing by UL or other approved testing agency.
Highlight with yellow or blue marker adequate information to demonstrate
materials being submitted fully comply with contract documents.

3. Review and check all material prior to submittal and stamp "Reviewed and
Approved".

Shop drawings shall show:

fum—y

Ratings of items and systems.

2. How the components of an item or system are assembled, interconnected,
function together and how they will be installed on the project.

3. System layout floor plans showing:

a. Complete device layout
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b.  Point-to-point wiring connection between all components of the system,
wire sizes and color coding.
C. Conduits pull boxes and back boxes.
d.  Interface between low voltage systems.
4. Coordinate with other division shop drawings and submittals. Identify interface

points and indicate method of connection.
D. The Contractor agrees:

1. Submittals and shop drawings processed by the Architect are not change orders.
The purpose of submittals and shop drawings by the Contractor is to demonstrate
to the Engineer that the Contractor understands the design concept.

3. Submittals demonstrate equipment and material Contractor intends to furnish and
install and indicate detailing fabrication and installation methods Contractor
intends to use.

4. To accept all responsibility for assuring that all materials furnished under this
Division of the specifications meet, in full, all requirements of the contract
documents.

5. To pay for Engineers review cost of submittal review beyond one resubmittal.

E.  The Engineer's review is only for general conformance with the design concept of the
project and general compliance with the information given in the contract documents.
Corrections or comments made during this review do not relieve contractor from
compliance with the requirements of the drawings and specifications. Contractor is
responsible for: Dimensions which shall be confirmed and correlated at the job site;
fabrication process and techniques of construction; coordination of his work with that of
all other trades; performing his work in a safe and satisfactory manner.

F.  Submittals and shop drawings are required per the submittals schedule at the end of this
Section.

1.10 PROJECT CLOSE-OUT
A.  Coordinate with close-out provisions in Division 01 - General Requirements.
B.  Request For Final Punchlist

1. To request a final electrical punch list, forward a letter to Sparling, Inc. stating;
"The electrical work on this project is complete, all punch list items to date are
complete, items a. - i. In the Punchlist Procure paragraph in Section 28 0500 -
Common Work Results For Electronic Safety and Security are complete and the
project is ready for final punch list observation."

2. Project Punchlist Procedure: Perform the following procedures for project
closeout of electrical portions of work.

a. Provide engraved nameplates on electrical equipment.
b. Refinish electrical equipment finishes which are damaged.
SPARLING B18598
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c. Obtain final electrical permit inspection. Include copies in O & M manual.

d.  Provide written warranty in O & M per the General Conditions of the
Contract.

e. Furnish Record Drawings per this section. Obtain signature on Job

Completion Form.

f. Furnish O & M Manuals per this section. Obtain signature on Job
Completion Form.

g Give instruction periods to owner's personnel per this section. Obtain
signature on Job Completion Form.

h. To request final acceptance of project, fill out Job Completion Form in this
section and forward to Sparling. Note: If inspectors have not signed form,
a copy of signed-off permits will suffice.

i. Include with Job Completion Form, a copy of the final punch list with the
word "DONE", and the date and Contractor's initials after each item on the
list.

1.11 ELECTRICAL EQUIPMENT OPERATION AND MAINTENANCE (O&M)
MANUALS

A.  Provide O&M manuals required in Division 01 - General Requirements plus one
manual for Sparling for all equipment furnished under Division 28 - Electronic Safety
and Security specifications. Submit a preliminary copy, complete except for the bound
cover, 60 days prior to completion of the project for checking and review. Deliver final
bound corrected copies as noted in Division 1 - General Requirements plus a copy to
Sparling 20 days prior to scheduled instruction periods. Obtain a receipt for the
manuals and forward a copy of the receipt to the Engineer with the Job Completion
Form.

B.  The information included must be the exact equipment installed. Where sheets show
the equipment installed and other equipment, the installed equipment shall be neatly
and clearly identified on such sheets.

C.  These O&M manuals shall contain all the information needed to operate and maintain
all systems and equipment provided in the project. Present and arrange information in a
logical manner for efficient use by the Owner's operating personnel. The information
provided shall include but not be limited to the following:

1. Equipment manufacturer, make, model number, size, nameplate data, etc.

2. Description of system configuration and operation including component
identification and interrelations. A master control schematic drawing(s) may be
required for this purpose.

Dimensional and performance data for specific unit provided as appropriate.
Manufacturer's recommended operation instructions.

Manufacturer's recommended lubrication and servicing data including frequency.
Complete parts list including reordering information, recommended spares and
anticipated useful life (if appropriate). Parts lists shall give full ordering
information assigned by the original parts manufacturer. Relabeled and/or

I
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renumbered parts information as reassigned by equipment supplier not

acceptable.
7. Shop drawings.
8. Wiring diagrams.
9. Signal equipment submittals shall contain step-by-step circuit description

information designed to acquaint maintenance personnel with equipment
operation in each mode of operation.

10. A complete list of local (nearest) manufacturer representative and distributor
contacts for each type of equipment and manufacturer. Include name, company,
address, phone, fax, e-mail address, and web site.

Furnish complete wiring diagrams for each system for the specific system installed
under the contract. "Typical" line diagrams will not be acceptable unless revised to
indicate the exact field installation.

Group the information contained in the manuals in an orderly arrangement by
specification index. Provide a typewritten index and divider sheets between categories
with identifying tabs. Bind the completed manuals with hard board covers not
exceeding 5" thick. (Provide two or more volumes if required.) Signal and
communication systems shall be in separate volumes. Imprint the covers with the name
of the job, Owner, Architect, Electrical Engineer, Contractor and year of completion.
Imprint the back edge with the name of the job, Owner and year of completion. Hard
board covers and literature contained may be held together with screw post binding.

INSTRUCTION PERIODS

After substantial completion of the work and 20 days after the O&M manuals have been
delivered to the owner and after all tests and final inspection of the work by the
Authority(s) Having Jurisdiction; demonstrate the electrical systems and instruct the
Owner's designated operating and maintenance personnel in the operation and
maintenance of the various electrical systems. The Contractor shall arrange scheduled
instruction periods with the Owner. The Contractor's representatives shall be
superintendents or foremen knowledgeable in each system and suppliers representatives
when so specified. When more than one training session is specified, the second
session shall be 30 to 90 days after the first as agreed to by the Owner.

Include in each instruction session an overview of the system, presentation of
information in maintenance manuals with appropriate references to drawings. Conduct
tours of the building areas with explanations of maintenance requirements, access
methods, servicing and maintenance procedures, equipment cleaning procedures and
adjustment locations.

Include the following scheduled instruction periods: 1* Session 2
Session

1. Access Control 2 hours 2 hours
2 Video Surveillance 2 hours 2 hours
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Factory trained suppliers representatives shall provide instruction for each of the
sessions listed above.

RECORD DRAWINGS

Continually record the actual electrical system(s) installation on a set of prints kept .
readily available at the project during construction. These prints shall be used for this
purpose alone.

1. Mark record prints with red erasable pencil. Mark the set to show the actual
installation where the installation varies substantially from the work as originally
shown.

2. Accurately locate with exact dimensions all underground and underslab raceways
and stub-outs.

3. Note changes of directions and locations, by dimensions and elevations, as
utilities are actually installed.

4. Include addenda items and revisions made during construction.

5. Erase conditions not constructed or "X-out" and annotate "not constructed” to
clearly convey the actual "as constructed" condition.

6. Organize record drawings sheets in manageable sets, bind and print suitable
titles, dates and other identification on the cover of each set.

Transmit the record drawing set to the Architect at the completion of the work. Final
payment to the contractor will not be authorized until these prints have been submitted
to and accepted by the Architect.

Transfer the changes marked up on the record prints into AutoCAD 2010(or higher) at
the completion of the work. Provide two (2) sets of prints, one set of fixed line
reproducible drawings and one set of AutoCAD drawing files on CD Rom or Jump
Drive. Transmit drawings, CAD files and the record drawing mark-ups to the
Architect. Final payment to the contractor will not be authorized until these documents
have been submitted to and accepted by the Architect.

FINAL ACCEPTANCE REQUEST

Submit to the Architect, with a copy to the Sparling Engineer, a Sparling Job
Completion Form (form attached in this section) properly filled out prior to the time
final acceptance of the electrical work is requested.

ABBREVIATIONS AND DEFINITIONS

When the following abbreviations and definitions are used in relation to the work for
Division 28 they shall have the following meanings:
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Item Meaning

AHIJ Authority Having Jurisdiction.

Boxes Outlet, Junction or Pull Boxes.

Code All applicable codes currently enforced at project location.

Compression Compressed using a leverage powered (hydraulic or equivalent)
crimping tool.

Connection All materials and labor required for equipment to be fully
operational.

Exterior Location Outside of or penetrating the outer surfaces of the building weather
protective membrane.

Fully Operational Tested, approved, and operating to the satisfaction of the AHJ,
manufacturer and contract documents.

Furnish Deliver to the jobsite

Install To enter permanently into the project and make fully operational.

Keml Thousand circular mils (formerly MCM).

Mfr. Manufacturer.

NEC National Electrical Code, National Fire Protection Association,
Publication #70.

Noted Shown or specified in the contract documents.

Provide Furnish and install.

Required As required by code, AHJ, contract documents, or manufacturer for
the particular installation to be fully operational.

Shown As indicated on the drawings or details.

Wiring Raceway, conductors and connections.

PART 2 - PRODUCTS

2.1

A,

B.

C.

D.

GENERAL

All materials and equipment installed shall have been tested and listed by Underwriters
Laboratories or other approved testing organization and shall be so labeled unless
otherwise permitted by the Authority Having Jurisdiction (Inspector).

All materials to be new, free from defects and not less than quality herein specified.
Materials shall be designated to insure satisfactory operation and operational life in the
environmental conditions which will prevail where they are being installed.

Each type of materials furnished shall be of the same make, be standard products of
manufacturers regularly engaged in production of such materials and be the
manufacturer's latest standard design.

All materials, equipment and systems furnished that include provisions for storing,
displaying, reporting, interfacing, inputting, or functioning using date specific
information shall perform properly in all respects regardless of the century. Any
interface to other new or existing materials, equipment or systems shall function
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properly and shall be century compliant, both in regards to information sent and
received.
SUBSTITUTION OF MATERIALS

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

Submit as substitution according to conditions of the Contract and Division 01 Section
“Substitution Procedures”. In all cases, should a substituted material result in requiring
electrical system or building modifications; the Contractor alone shall pay all costs to
provide these modifications including all costs to the Engineer for redesign, and
updating of record drawings required to accommodate the required modifications

NAMEPLATES

Provide nameplates per Section 26 0553 - Identification for Electrical Systems.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

PRODUCT DELIVERY, STORAGE AND HANDLING

Deliver, store, and handle products according to the manufacturer's recommendations,
using means and methods that will prevent damage, deterioration, and loss, including
theft. Handle all equipment carefully to prevent damage, breakage, denting, and
scoring of finishes. Do not install damaged equipment.

Store products subject to damage by the elements above ground, undercover in a
weather tight enclosure, with ventilation adequate to prevent condensation. Maintain
temperature and humidity within range required by manufacturer's instruction.

CUTTING BUILDING CONSTRUCTION

Obtain permission from the Architect and coordinate with other trades prior to cutting.
Locate cuttings so they will not weaken structural components. Cut carefully and only
the minimum amount necessary. Cut concrete with diamond core drills or concrete
saws except where space limitations prevent the use of such tools.

All construction materials damaged or cut into during the installation of this work must
be repaired or replaced with materials of like kind and quality as original materials by
skilled labor experienced in that particular building trade.
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