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[bookmark: _GoBack]SECTION 260500 – COMMON WORK RESULTS FOR ELECTRICAL
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
The Subcontractor shall furnish services, skilled and common labor, and apparatus and materials required for the complete installation as shown and within the intent of the drawings and these Specifications.
Work includes, but is not limited to, the following and shall be completed in accordance with the project construction drawings and specifications:
[Add Scope of Project Work]
Related Sections:
Division 01, Section 010000, General Requirements.
Division 01, Section 013500, Special Procedures.
Division 01, Section 013523.11, Lateral Force Provisions.
This Section applies to all other Division 26 Sections.
REFERENCES
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the “date of record” for the Work shall be considered the effective code or standard for the duration of the project.
Refer to Division 01, Section 010000, General Requirements, for the list of applicable regulatory requirements.
Refer to specific Division 26 Sections for additional referenced codes and standards.
Refer to Division 01, Section 013529, Environment, Safety, and Health Procedures.
ANSI/NFPA 70 - National Electrical Code.
ANSI - American National Standards Institute.
Illuminating Engineering Society of North America (IES).
LBNL Construction Details and Design Guidelines (CDDG), Vol. 3 – Construction Details, Part VI – Electrical Details.
LBNL Electrical Authority having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program).
LBNL Electrical Safety Manual.
LBNL Facilities Department Lateral Force Design Criteria.
LBNL Pub-3000 Chapter 8 - Electrical Safety Program.
LBNL Pub-3000 Chapter 14 – Electrical Equipment Safety Program.
LBNL Pub-3000 Chapter 18 - Lockout/Tagout Program.
National Electrical Safety Code (NESC).
NFPA – National Fire Protection Association:
Standard for Electrical Safety in the Workplace (NFPA 70E).
NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.
SUBMITTALS
Submit under provisions of Division 01, Section 010000, General Requirements, “Submittals”; Division 01, Section 013500, Special Procedures, “Drawings and Specifications”; and as required by other sections of the Specifications.
Shop Drawings:  The Subcontractor shall submit for approval Shop Drawings prepared in accordance with Division 01, Section 010000, General Requirements, “Submittals”, and as required by other sections of the Specifications.
All submittals and shop drawings shall be reviewed and approved by the Facilities Division Utility Group Electrical Engineer before procurement or fabrication of material and equipment.
quality assurance
Inspections:  Refer to Division 01, Section 013500, Special Procedures, “Inspections”.
Quality Control:  Refer to Division 01, Section 013500, Special Procedures, “Quality Control”.
Materials and Equipment:  Refer to Division 01, Section 010000, General Requirements, “Materials and Equipment”.
If the Drawings or Specifications do not appear clear or definite, the Subcontractor shall request from the Project Manager through the ‘Request for Information’ (RFI) process an interpretation and decision of same, and shall have such questions decided before proceeding with the Work.
Manufacturer's Directions:  Follow manufacturer's directions covering points not shown on the drawings or specified herein.  Manufacturer's directions do not take precedence over drawings and Specifications. Where these are in conflict with the Drawings and Specifications, notify the Project Manager for clarification before installing the work.
Protection of Equipment:
Care shall be exercised during construction to avoid damage or disfigurement.  Equipment shall be protected from dust and moisture prior to and during construction.  The Subcontractor is cautioned that concrete finishing, painting, etc., in electrical rooms shall not proceed if unprotected equipment is installed.
Where required or directed, construct temporary protection for equipment and installations so as to protect same from dust and debris caused by construction.
All protection shall be substantially constructed with the use of clean canvas, heavy plastic, Visqueen, and plywood, as required, and made tight and dust proof as directed.
The Subcontractor shall repair by spray or brush painting, after properly preparing the surface, scratches or defects in the finish of the equipment.  Only identical paint furnished by the equipment manufacturer shall be used for such purposes.
Failure of the Subcontractor to protect the equipment as outlined herein shall be grounds for rejection of the equipment and its installation.
Removed Equipment and Material:  Refer to Division 01, Section 013500, Special Procedures, “U.S. Government and/or University Property - Materials To Be Removed”.
Shutdown:  Refer to Division 01, Section 013500, Special Procedures, “Shutdown”.
Cleaning:  Refer to Division 01, Section 013500, Special Procedures, “Cleaning”.
Qualifications and License Requirements:
Prime Subcontractor or any Lower-tier Subcontractor performing electrical construction work on the project shall have C-10 Electrical Construction License from the State of California, USA.
The C-10 Electrical Construction Licensed Subcontractor shall provide details of the project experience addresses and references with names and phone numbers.  The Subcontractor’s electricians performing electrical work shall be certified in the State of California, USA.
All Electricians shall have evidence of current certification in the State of California in their possession at all times.  Copies of each electrician’s certification shall be submitted to the Project Manager and AHJs (AHJ for Safe Work Practices and AHJ for Safe Installations) and or designated representative for record prior to start of work.  Apprentice personnel shall have current evidence of registration within a California accredited/certified electrical apprenticeship training program and shall perform electrical work under the continuous supervision of a certified electrician.
Materials and Equipment:  Materials and equipment shall be new.  Materials and equipment for which tests have been established by Underwriter's Laboratories, Inc. shall be approved by that body and shall bear its label of approval or the label of an OSHA approved nationally recognized testing laboratory (NRTL).
Materials and equipment not labeled or listed by Underwriter's Laboratories, Inc. or a NRTL must undergo field evaluation for NRTL-listing at the Subcontractor’s expense.
Unless otherwise approved by the Project Manager, the materials to be furnished under this Specification shall be the standard products of manufacturers regularly engaged in the production of such equipment equal to or superior to material specified, and shall be the manufacturer's latest standard design that complies with the Specification requirements.
Approval of Materials:
Refer to Division 01, Section 010000, General Requirements, “Materials and Equipment”, and “Submittals”.
A complete list of materials and equipment proposed shall be submitted to the Project Manager for approval.  The list shall include for each item:  the manufacturer, the manufacturer's catalog number, type or class, the rating, capacity, size, NRTL label/listing, etc.
The Subcontractor shall submit a brochure containing catalog cuts or drawings and data for, but not limited to, the following items:
Before installation of the equipment, the Subcontractor shall submit for approval detailed construction drawings for each item of fabricated equipment required for the electrical installation.  Drawings shall be to scale and fully dimensioned and shall provide sufficient detail to clearly indicate the arrangement of equipment, including its components, and conduit/raceway system routing and configuration.
Installation of approved substituted equipment is the Subcontractor's responsibility, and changes required to work included under other divisions for installations of approved substituted equipment must be made to the satisfaction of the Architect/Engineer or Responsible Design Professional (RDP) and the Facilities Division Utility Group Electrical Engineer and without change in Subcontract price.  Approval by the RDP and the Facilities Division Utility Group Electrical Engineer of substituted equipment and/or dimension drawings does not waive these requirements.
EXISTING CONDITIONS
The Subcontractor shall examine the site and become familiar with conditions that may affect the work covered by this division of the Specifications in order to obtain a conclusive bid.  Failure to do so shall not lessen the Subcontractor's responsibility or entitle him to additional compensation for work not included in the bid.
The electrical Prime Subcontractor or any Lower-tier Subcontractors shall list separately in the bid quote exceptions taken from the construction documents and specifications.  If none are specified in the bid quote, it shall be understood that the Prime Subcontractor and all Lower-tier Subcontractors shall comply with the requirements of the construction documents and specifications in their entirety.
COORDINATION
Refer to Division 01, Section 010000, General Requirements, “Coordination of Work”.
Refer to Division 01, Section 013500, Special Procedures, “Coordination”; and Section 013500A, Supplement for Equipment Energization Plan: Energization Validation & Authorization Package (EVAP).
Refer to the LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program) in regards to the Facilities Energization Validation and Authorization Package (EVAP) process necessary before equipment energization.
MAINTENANCE
Maintenance and Operating Instructions:
Refer to Division 01, Section 010000, General Requirements, “Operation and Maintenance Data”.
At time of occupancy, arrange for manufacturer's representatives to instruct building, operating and maintenance personnel in the use of equipment requiring operating and maintenance.  Arrange for personnel to be instructed at one time.  Pay the costs for such service.
Maintenance and operating instructions and training for University-furnished equipment will be provided by the equipment vendor.  The Subcontractor shall be responsible for other equipment.
WARRANTY
Refer to Division 01, Section 010000, General Requirements, “Guarantee”.
PRODUCTS
GENERAL
In addition to material and equipment specified, the Subcontractor shall also provide incidental materials required to effect a complete installation.  Such incidental materials include solders, tapes, caulkings, mastics, gaskets and similar items that are approved for the purpose.
Materials and equipment shall be uniform throughout the installation.  Equipment of the same type shall be of the same manufacturer.  Materials and equipment shall be new.  Materials and equipment for which tests have been established by the Underwriter's Laboratories, Inc. shall have been approved by that body, or an equivalent testing firm (refer to Paragraph 1.4.C, this Section), and shall bear its label of approval.
EXECUTION
LAYOUT AND COORDINATION
Layout of the various equipment is very specific with the dimensioning, relative location, and/or dimensions shown on the drawings.  Call attention to any error, conflict, or discrepancy in the drawings or specifications.  Do not proceed with any questionable items of work until clarification has been received.
Work under this division shall be conducted in a cooperative manner with work of other divisions employed on the project, for proper installation of all items of equipment.
Verify the physical dimensions of each item of electrical equipment and required clearances to fit the available space and provide prompt notification prior to roughing‑in if conflicts appear.  Coordinate equipment to fit into the available spaces and coordinate access routes through the construction site.
Protection
Electrical work, wire and cable, materials, and other equipment specified in this division shall be protected against damage by other construction activities, weather conditions, or any other causes as a part of this work.  Equipment found damaged or in other than new condition shall be rejected as defective.
Light fixtures and electrical equipment shall be kept covered or closed to exclude moisture, dust, dirt, cement, or paint and shall be free of all contamination before acceptance.  Enclosures and trims shall be in new condition, free of rust, scratches, or other finish defects.  Properly refinish to new condition if damaged.  For fixtures with integrated sensors, replace sensors if damaged and restore warranty.
Conduit and raceways shall be kept closed during construction to prevent entrance of dirt, moisture, concrete, or foreign objects.  Raceways shall be clean and dry before installation of wire and shall be so at the time of acceptance.
general electrical installation
The LBNL Construction Details and Design Guidelines (CDDG), Vol. 3 – Construction Details, Part VI – Electrical Details shall be considered to be part of the Subcontract Drawings and Specifications.  The Electrical Details provide further direction for compliance with LBNL standards that may exceed those required by code or industry standards or address requirements not covered by the code or industry standards.  An example is the electrical requirements for devices and equipment adjacent to or near an emergency eye wash and shower station (Electrical Detail INS127) where wet, damp, and dry locations are shown relative to the emergency eye wash and shower station.
ARC FLASH HAZARD WARNING LABELING
Switchgear, switchboards, panelboards, industrial control panels, motor control centers, and meter panels/enclosures shall be labeled to warn qualified persons of potential electric shock and/or arc flash hazard.  The Subcontractor or the RDP is responsible for providing calculations by a Professional Engineer registered in the State of California.  The Subcontractor is responsible for providing and applying the labels.
Labels shall, as a minimum, display the following:
Incident energy in Calories/cm2 at the working distance.
Flash hazard boundary distance.
Personal protective equipment (PPE) category per NFPA 70E.
Shock hazard voltage when covers are removed.
Glove Class with leather protectors.
Limited approach boundary.
Restricted approach boundary.
Prohibited approach boundary.
EQUIPMENT IDENTIFICATION
Transformers:  Transformers shall be identified by one-inch-high white stenciled-on characters giving bank number and circuit feeding the transformer in agreement with the Drawings.
Distribution Equipment:  Distribution equipment shall be identified by circuit number, voltage, phase, and wire as shown on drawings or specified elsewhere in these Specifications.  Refer to LBNL CDDG, Vol. 3 – Construction Details, Part VI – Electrical Details, “INS126 – Electrical Panel Label” for the label layout to be used for panels, switchboards, motor control centers, enclosed circuit breakers, safety disconnect switches, automatic transfer switches, uninterruptable power supplies, etc.
Schedules:  Panelboards shall be furnished with a complete 8-1/2" x 11" typewritten schedule mounted on the inside of the inner door.  If field changes are necessary, new schedules shall be provided by the Subcontractor.  Forms will be provided by the Project Manager.
Receptacles and Light Switches:  Receptacles and light switches shall be identified by a circuit number as indicated on the drawings with 1/4 inches (6 mm) high white characters on 1/2 inch (12 mm) wide dark contrasting stick-on embossing tape placed directly above the device.
Equipment:  Properly identify circuit breakers and other devices on switchboards, motor disconnect switches, starters, time clocks, and other apparatus used for operation of, or control of circuits, appliances or equipment by means of 3/32 inch thick black laminated phenolic nameplate with white core.  For switchboards and panelboards, fed by standby or emergency power sources, use 3/32-inch thick yellow laminated phenolic nameplate with black core.  Engrave characters a minimum of 1/2 inch size for device numbers, except that transformer bank identification shall use a minimum size of 1-1/2 inch character height and 15kV switchgear shall use 1 inch character height, Helvetica style font.  Attach nameplates with No. 4-36 RH nickel-plated brass machine screws.
Conductors:  The main incoming power will be delivered to the building site with the A phase, B phase, C phase and Neutral phase (if applicable) cables positively identified.  The phase sequence rotation shall be A-B-C clockwise.
Conductors shall be identified using plastic or metal labels, factory colored wires or by using color bands or tape intended for the purpose and approved for wet, outdoor applications at terminations, junctions and wherever the conductors are accessible in pull boxes.  Phases of 12.47 kV conductors shall be identified with tags.  Conductors are not color coded, but identified as "A Phase", "B Phase", and "C Phase".
For color coding of low voltage conductors, refer to Division 26, Section 260519.11, 600 Volt Conductors and Cable, “Color Codes”.
Feeder circuit cables shall be identified with embossed metal or plastic labels with 1/2" characters permanently attached to the feeder circuit cables.  Feeder circuits shall be identified with the circuit number per the drawings.
Branch circuit identification shall be by use of wrap-around labels such as manufactured by Brady, Thomas and Betts, or equal.  Labels shall be placed on conductors at outlets (switch, receptacle, fixture, etc.), panelboards, junction boxes, relays, disconnect switches, motor starters, and controls.  Branch circuit conductors shall be identified with the circuit number.
Equipment Identification for LBNL Maintenance Program:  LBNL will provide the equipment identification information that shall be used to label equipment in addition to other labeling required by these Specifications.
NOISE AND VIBRATION
The Subcontractor shall cooperate in reducing objectionable noise or vibration.  If noise or vibration is a result of improper material or installation, these conditions shall be corrected at no cost to the University.
Conduit shall be routed along corridors or other “noncritical” space to minimize penetrations through sound-rated walls.  Conduit and its associated attachment shall not rigidly connect (i.e., bridge) independent wall structures.
Contactors, transformers, starters, and similar noise-producing devices shall not be placed on walls which are common to occupied spaces unless specifically called for on the drawings.  Where such devices must be mounted on walls common to occupied spaces, they shall be shock-mounted or isolated in a manner that effectively prevents the transmission of noise to the occupied space.
Ballasts, contactors, starters, and like equipment which are noticeably noisier than other similar equipment on the project will be deemed defective and shall be replaced at no additional cost to the subcontract.
GENERAL INSTALLATION METHODS
Carpentry, Cutting, Patching, and Core Drilling:
Provide carpentry, cutting, patching, and core drilling required for installation of material and equipment specified in the scope of work.
Do not cut, core, or drill structural members without consent of the Project Manager.
Seismic Mounting: Electrical material and equipment, including floor mounted equipment, suspended raceways and light fixtures, shall be installed with bracing, cabling, or anchoring to comply with the latest edition of the California Building Code (CBC), LBNL and Industry Standards, and Division 01, Section 013523.11, Lateral Force Provisions.  Refer to Division 03, Section 031500, Concrete Accessories, for approved anchors.
Waterproof Construction:
Maintain waterproof integrity of penetrations of materials intended to be waterproof.  Provide flashings at exterior roof penetrations.  Caulk penetrations of foundation walls and floors watertight.  Provide membrane clamps at penetrations of waterproof membranes.
Provide waterproof NEMA 3R enclosures for equipment or devices mounted outside or otherwise exposed to the weather.
Sleeves, Conduit Stubs, and Slab Penetrations:  Refer to Division 09, Section 099100, Painting.
Painting of Electrical Equipment and Hardware:
Provide moisture resistant paint for exterior painting.
Colors shall be as shown on the drawings unless specified.
Refer to individual Sections and Construction Drawings for painting requirements of electrical equipment.
Exposed conduits, raceways and gutters inside and outside the building shall be painted to match the wall color.
Equipment Concrete Pads:
Equipment located on concrete floors inside the building or on grade outside the building, shall be mounted on a level concrete base.  The concrete base shall be four inches high above the finished floor or highest point of finished grade and shall extend six inches beyond the edge of equipment base unless indicated otherwise on drawings.
Coordinate concrete bases:  Concrete bases indicated on Architectural or Structural drawings are specified in other Divisions.  Concrete bases not on Architectural or Structural drawings are requirements of this Division.
Seismic Anchorage:
Seismic anchorage of electrical equipment shall be in accordance with Division 01, Section 013523.11, Lateral Force Procedures.  Refer to Division 03, Section 031500, Concrete Accessories, for approved anchors.
Demolition and Removal:
Refer to construction documents for demolition and removal details.
LBNL EHS approval shall be obtained prior to disposal of electrical equipment and materials.
Disconnected wiring shall be removed from raceway systems, panels, enclosures pull boxes, junction boxes, etc., irrespective of whether the removal is specified in the construction documents or not.  The empty raceway systems shall be tagged spare on both ends of each termination.
electrical TESTS
Upon completion of the electrical construction work, perform tests and provide test reports as specified in this and other sections.
Tests shall be made in the presence of an LBNL Inspector or the Electrical AHJ’s designated representative.  The application or interruption of power shall be programmed and directed in accordance with the approved EVAP, inclusive of the Equipment Energization Plan and necessary permits, work tasks and safety compliance steps.
The Subcontractor shall submit to the Project Manager five (5) copies of test results, certified in writing, witnessed, signed and dated, immediately upon completion of work for review and acceptance by the University.  An unsatisfactory condition revealed by these test results, or unsatisfactory methods of tests and/or testing apparatus and instruments, shall be brought to the attention of the Project Manager, RDP, and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.  Corrections by the Subcontractor shall be validated by re-tests to the satisfaction of the Project Manager, the RDP and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.
The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are deemed necessary to complete or check the tests or the certified records of the Subcontractor at any time during the course of the work.  The Subcontractor shall correct unsatisfactory portion of his work that is revealed by the tests or that may be due to progressive deterioration during this period, unless the item in question was a direct specification.
energization and authorization
Equipment Energization Plan:  The electrical Subcontractor shall submit an Equipment Energization Plan to the University for review and approval in preparation of energizing the building.
Energization Validation and Authorization Package (EVAP):  An EVAP work package must be completed and authorized prior to energizing new and modified electrical wiring and equipment installations.  The EVAP shall follow the approved Equipment Energization Plan.
The use of the Lock Out/Tag Out (LOTO) procedure to partially energize the building shall be prohibited; for example, energizing to a LOTO point while downstream work is incomplete, needing modifications, re-work, replacement, untested, or not approved for energization.
END OF SECTION 260500
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