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SECTION 26 28 16.13

~~~ PROJECT NOTE
ARCHITECT OF RECORD/ENGINEER OF RECORD IS RESPONSIBLE FOR REVIEWING THIS
SPECIFICATION SECTION IN DETAIL FOR COORDINATION WITH THE PROJECT SCOPE OF
WORK.

ALL “PROJECT NOTE” TEXT IS TO BE REMOVED FOLLOWING REVIEW OF THE CONTENT OF
EACH NOTE BY THE ARCHITECT OF RECORD/ENGINEER OF RECORD.

EDIT THE DOCUMENT FOOTER TO INCLUDE THE PROJECT NAME AND NUMBER.

EDIT THE DOCUMENT HEADER TO INDICATE THE ARCHITECT OF RECORD PROJECT ISSUE”
DATE. THE “CPS CONTROL” DATE SHOULD NOT BE EDITED.

ANY MODIFICATIONS TO THE TECHNICAL STANDARDS IN THIS SECTION - INCLUDING THE
REMOVAL OR ADDITION OF MANUFACTURERS - MUST BE APPROVED BY CPS.

REQUESTS FOR MODIFICATION ARE TO BE SUBMITTED TO THE DESIGN MANAGER DURING
THE DESIGN PHASE FOR REVIEW AND APPROVAL.

~~~ END OF PROJECT NOTE
ENCLOSED CIRCUIT BREAKERS

~~~ PROJECT NOTE
MODIFICATIONS TO THIS SPECIFICATION SECTION ARE TO BE FOR ENCLOSED CIRCUIT
BREAKERS AND MOLDED CASE CIRCUIT BREAKERS ONLY. REFER TO 26 28 16.16 FOR
ENCLOSED SWITCHES.

~~~ END OF PROJECT NOTE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Enclosed circuit breakers.
1.02 REFERENCE STANDARDS

A. Chicago Electrical Code - Municipal Code of the City of Chicago, Building/Electrical Code
Requirements; 2018.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

D. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less; 2013.

E. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and
Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less; 2013.

F. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

O w

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

I. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

J. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
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K.
L.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate work with other trades. Avoid placement of ductwork, piping, equipment, or
other potential obstructions within dedicated equipment spaces and within working
clearances for electrical equipment required by the Chicago Electrical Code.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3.  Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted enclosed circuit breakers where indicated.

4.  Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5.  Notify Architect/Engineer of Record of any conflicts with or deviations from the contract
documents. Obtain direction before proceeding with work.

1.04 SUBMITTALS

A.
B.

m

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for circuit
breakers, enclosures, and other installed components and accessories.
1. Include characteristic trip curves for each type and rating of circuit breaker.

Shop Drawings: Indicate outline and support point dimensions, voltage and current ratings,

short circuit current ratings, conduit entry locations, conductor terminal information, and

installed features and accessories.

1. Include dimensioned plan and elevation views of enclosed circuit breakers and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

Field Quality Control Test Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

Project Record Documents: Record actual installed locations of enclosed circuit breakers.

Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.
1. Spare Indicating Lights: Provide three (3) of each type installed.

1.05 QUALITY ASSURANCE

A. Comply with the Chicago Electrical Code.

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

C. 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.

D. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

E. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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F. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

~~~ PROJECT NOTE
COMPATIBILITY TO BE USED FOR REMODELING PROJECTS ONLY.
~~~ END OF PROJECT NOTE

1.06 COMPATIBILITY

A. Protective devices added to existing assemblies shall have compatible interrupting ratings with
the existing assembly and shall be of the original manufacturer. If not available, modify or
extend the assembly to accept compatible protective devices of same manufacturer as supplied
in new assemblies.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed circuit breaker internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature between 23 degrees F and 104 degrees F during and after
installation of enclosed circuit breakers.

B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
Board 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/Engineer of Record and Board's Representative not fewer than seven (7)
working days in advance of proposed interruption of electrical service.

2. Do not proceed with interruption of electrical service without Architect/Engineer of
Record's and Board's Representative written permission.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE: www.geindustrial.com/#sle.
Eaton Corporation: www.eaton.com.

Schneider Electric; Square D Products: www.schneider-electric.us.

Siemens Industry, Inc: www.usa.siemens.com.

Source Limitations: Furnish enclosed circuit breakers and associated components produced by
a single manufacturer and obtained from a single supplier.

2.02 ENCLOSED CIRCUIT BREAKERS

A. Description: Units consisting of molded case circuit breakers individually mounted in
enclosures.

moow

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

C. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude: Less than 6,600 feet.
2. Ambient Temperature: Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
1. Provide enclosed circuit breakers with listed short circuit current rating not less than the
available fault current at the installed location as determined by short circuit study
performed in accordance with Section 26 05 73 - Power System Studies.
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E.

- T eom

~~~ PROJECT NOTE

Enclosed Circuit Breakers Used for Service Entrance: Listed and labeled as suitable for use as
service equipment according to UL 869A.

Conductor Terminations: Suitable for use with the conductors to be installed.
Provide thermal magnetic circuit breakers unless otherwise indicated.
Provide electronic trip circuit breakers where indicated.

Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is
required, with a suitable lug for terminating each neutral conductor.

Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable
lug for terminating each equipment grounding conductor.

VERIFY IF INDOOR AND OUTDOOR LOCATIONS ARE REQUIRED FOR PROJECT SCOPE.

~~~ END OF PROJECT NOTE
K.

N.

Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.
c. Kitchen Areas: Type 4X, stainless steel.
d. Other Wet or Damp Indoor Locations: Type 4.
2.  Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey unless
otherwise indicated.
3.  Provide surface-mounted enclosures unless otherwise indicated.

Provide externally operable handle with means for locking in the OFF position.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.

1.  Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.

2.  Where accessory ground fault sensing and relaying equipment is used, equip companion
circuit breakers with ground-fault shunt trips.

a. Use zero sequence ground fault detection method unless otherwise indicated.

b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

c. Provide zone selective interlocking capability where indicated, capable of
communicating with other electronic trip circuit breakers and external ground fault
sensing systems to control ground fault delay functions for system coordination
purposes.

d. Integrally mounted relay and trip unit with adjustable pickup and time-delay settings,
push-to-test feature, and ground-fault indicator.

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

2.03 MOLDED CASE CIRCUIT BREAKERS

A. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489; ratings, configurations, and features as
indicated on the drawings.

B. Interrupting Capacity:

1. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated, but not less than:
a. 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
b. 14,000 rms symmetrical amperes at 480 VAC.
2. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.
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C.

~~~ PROJECT NOTE

Conductor Terminations:

1. Provide mechanical lugs unless otherwise indicated.

2.  Provide compression lugs where indicated.

3. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping

element for overload protection and magnetic instantaneous tripping element for short circuit

protection.

1. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame sizes
250 amperes and larger.

2.  Provide interchangeable trip units where indicated.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms sensing
trip units.
1. Provide the following field-adjustable trip response settings:
a. Long time pickup, adjustable by replacing interchangeable trip unit or by setting dial.
b. Long time delay.
c. Short time pickup and delay.
d. Instantaneous pickup.
e. Ground fault pickup and delay where ground fault protection is indicated.

Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

Provide the following circuit breaker types where indicated:

1. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL
943, class A for protection of personnel.

2. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA for
protection of equipment.

3. Current Limiting Circuit Breakers: Without using fusible elements, designed to limit the let-
through energy to a value less than the energy of a one-half cycle wave of the
symmetrical prospective current when operating within its current limiting range.

Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits
serving fluorescent lighting.

HID LIGHTING NOT TYPICAL. EDIT TO REMOVE REQUIREMENT FOR HID MARKED BREAKERS IF
NOT USED IN SCOPE OF PROJECT.

~~~ END OF PROJECT NOTE

Provide listed high intensity discharge lighting rated circuit breakers with HID marking for all
branch circuits serving HID lighting.

Provide listed HACR marked circuit breaker for heating, air-conditioning, and refrigerating
equipment.

Provide the following features and accessories where indicated or where required to complete

installation:

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

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

3. Undervoltage Trip: Set to operate at 35 to 86 percent of rated voltage with field-adjustable
0.1 to 0.6 second time delay.

4.  Alarm Switch: SPDT switch suitable for connection to system indicated for indicating
when circuit breaker has tripped.

Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.
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M. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-fault
protection function.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed circuit breakers are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive enclosed circuit breakers.

D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1, NEMA PB 1.1, and NEMA PB 2.1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and the Chicago Electrical Code.

D. Provide required supports in accordance with Section 26 05 29 - Hangers and Supports for
Electrical Systems.

E. Install enclosed circuit breakers plumb.

F. Install flush-mounted enclosed circuit breakers so that trims fit completely flush to wall with no
gaps and rough opening completely covered.

G. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
circuit breakers such that the highest position of the operating handle does not exceed 79
inches above the floor or working platform.

H. Provide grounding and bonding in accordance with Section 26 05 26 - Grounding and Bonding
for Electrical Systems.

I.  Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

J. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 05 73 - Power System
Studies.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.

L. Identify enclosed circuit breakers in accordance with Section 26 05 53 - Identification for
Electrical Systems.

M. Install wiring between OCPDs and control/indication devices as specified.

~~~ PROJECT NOTE
INCLUDE NEW PROTECTIVE DEVICES IN EXISTING ASSEMBLIES PARAGRAPH FOR
REMODELING PROJECTS ONLY.

~~~ END OF PROJECT NOTE

N. Install new circuit protective devices to existing assemblies when shown on drawings.
Rearrange existing circuit protective devices and provide bus extensions, hardware, enclosure
modifications, etc., to accomplish the installations. Modify assemblies, directories or add
nameplates to match existing.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with manufacturer's instructions and NETA ATS, except Section
4.
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C.

D.

E.
F.
G.

Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 for circuit breakers used for
service entrance. Tests listed as optional are not required.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as

required by the Chicago Electrical Code.

1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is not required.

Test GFCI circuit breakers to verify proper operation.
Test shunt trips to verify proper operation.
Correct deficiencies and replace damaged or defective enclosed circuit breakers.

3.04 ADJUSTING

A.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 STARTUP AND REPORTING

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.

Prepare for acceptance testing as follows:

1. Inspect mechanical and electrical connections.

2. Verify switch and relay type and labeling verification.

3. Verify rating of installed fuses.

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

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.

3.06 CLEANING

A.

B.

Clean dirt and debris from circuit breaker enclosures and components according to
manufacturer's instructions.

Repair scratched or marred exterior surfaces to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Training: Arrange and pay for the services of factory-authorized service representative to
demonstrate OCPDs and train Board’s maintenance personnel.

C. Conduct a minimum of one half (1/2) day of training in operation and maintenance as specified
in the Sections 01 77 00 - Closeout Procedures and 01 79 00 - Demonstration and Training.
Include both classroom training and hands on equipment operation and maintenance
procedures.

D. Schedule training with at least seven (7) days’ advance notification.

END OF SECTION 26 28 16.13
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