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TRADE CONTRACTOR BID FORM 

Company Name _______________________________________________________________, 

TO ALL TRADE CONTRACTOR BIDDERS EXCEPT THOSE EXCLUDED: 

A. TRADE:________________________________________________________________, 

Specified in Section (s): ___________________________________________________, 

_______________________________________________________________________, 

(Bidder: Enter above the name of the trade for which you are bidding and list ALL the 

specification section or sections applicable to that trade as they are listed in the Table of 

Contents of the Specifications; for example, “Painting, Section 09 91 00;” “Glazing, 

Section 08 80 00;” “Electrical Work, all Division 26. 

The undersigned proposes to furnish all labor and materials are required for completing all 
the work of the trade identified above, for Addition and Renovations to DCU center, 
located in Worcester, Massachusetts, in accordance with the Contract Documents, 
including Drawings and Specifications. 

The proposed Contract Price is 

__________________________________________________dollars ($________) 

Alternates: [Enter a dollar value wither in the “add” or “subtract” line.  If the Alternate will not 

change the proposed Contract Price, enter $0 or “NC” (“no change”) in the “add” line.] 

B. For Alternate 1, _________________________________________________________, 

ADD ______________________________________________ dollars $________) 

SUBTRACT ________________________________________ dollars $________) 

ADDENDA: This trade contractor bid includes the following Addenda: 

Number   Date   Number  Date 

_____________________________________________________________________________, 

_____________________________________________________________________________, 

_____________________________________________________________________________, 

C. IMPORTANT INFORMATION: Because this is a CM at Risk Project All Trade 

Contractors must include their Bid price the cost of their providing payment and 
performance bonds in the full amount of their Bid, including all alternates.  All Trade 
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Contractors awarded contracts on this Project are required by law to provide full payment 
and performance bonds at their own expense. 

D. EXECUTION OF CONTRACT; BONDS; INSURANCE: The undersigned agrees, if 
selected as a Trade Contractor, to execute with the Construction Manager (hereafter 
sometimes referred to as the “CM at Risk” or the “Contractor”), a trade Contractor 
Agreement in accordance with the terms of this bid and applicable law within  ten (10) 
days, Saturdays, Sundays and legal holidays  excluded, after presentation thereof by the 
Construction Manager.  If the undersigned further agrees to furnish a performance bond 
and payment bond in the full amount of the trade contract amount from a surety company 
licensed to do business in the commonwealth and whose name appears on the United States 
Treasury Department Circulation 570; provided that the bonds are subject to section (3) of 
section 44F of chapter 149 and (b) a Certificate of Insurance evidencing workers’ 
compensation, public liability or property damage insurance of the type and in limits 
required to be furnished to the Awarding Authority by the Construction manager as 
required by  law. 

To the extent provided by law, if the undersigned is bidding on the work of a sub-trade for 
which bidders have not been prequalified by the awarding authority, the undersigned 
agrees, if requested to do so by the Construction Manager, to furnish a performance bond 
and also a labor and materials or payment bond, each of a surety company qualified to do 
business under the laws of the Commonwealth and satisfactory to the Awarding Authority, 
and each in the sum of one hundred percent (100%) of the sub trade subcontract Price, the 
premiums for which shall be paid by the Construction Manager and be included in the 
Contract Price for the General Contract. 

E. TRADE CONTRACTOR SUB-TRADE SUB-BIDDER LISTING: The names of all 
persons, firms, and corporations furnishing to the undersigned labor or labor and materials 
for the class or classes or part thereof of work for which the provisions of the Section of 
the Specifications for this  sub-trade require a listing in this paragraph (including the 
undersigned if customarily furnished by persons on his own payroll and in the absence of 
a contrary provision in the specifications), and the bid price for each such class of work or 
part thereof as follows: 

NAME CLASS OF WORK BID PRICE 

___________________ ___________________ ___________________ 

___________________ ___________________ ___________________ 

___________________ ___________________ ___________________ 

___________________ ___________________ ___________________ 

___________________ ___________________ ___________________ 
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___________________ ___________________ ____________________ 

___________________ ___________________ ___________________ 

(Do not give bid price for any class or part thereof furnished by undersigned.) 

(The names of all sub-trade subcontractors to be used if awarded the trade contract and each sub-
trade contract sum shall be identified above) 

By submission of the Bid the Trade Contractor certifies that it has prequalified each of the sub-
trade subcontractors listed above using criteria similar to the criteria for the prequalification of 
Trade Contractors. 

By submission of this Bid the Trade Contractor certifies that the Trade Contractor certifies that 
the Trade Contractor will perform the complete trade work with employees on his own payroll, 
except for work customarily performed by the sub-trade subcontractors within the trade.  Trade 
Contractor further certifies that this Bid provides the names of all sub-trade subcontractors to be 
used and each sub-trade contract sum. 

F. The undersigned agrees that the above list of bids to the undersigned represents bona fide 
bids based on the plans, specifications and addenda, and that, if the undersigned is awarded 
the contract, the persons, firms, corporations listed above will be used for the work 
indicated at the amounts stated, if satisfactory to the Awarding Authority. 

G. UNIT PRICES (This Provision applies to Trade Contractor Sub-Bidders, for unit prices 

applicable to work of other trades enter N/A in the “Add and Deduct” column.)  Should 
certain additional classes of work be required or should the quantities of certain classes of 
work be increased or decreased from those on which this sub-bid is to be based, by order 
or approval of the Architect, the undersigned agrees that the Unit Prices set forth below 
will be the basis of payment to the subcontractor or credit to the awarding authority for 
such addition, increase, or decrease of the Work.  The undersigned agrees that the Unit 
Prices given represent the exact amount per unit to be paid to the subcontractor (in the case 
of additions or increases) or to be refunded to the Awarding Authority (in the case of 
decreases), and that no additional adjustment will be requested or allowed for overhead, 
profit, insurance, compensation insurance, or other direct or indirect expenses of the 
subcontractor.  The awarding authority shall have the right to reject any or all proposed 
Unit Prices at any time prior to the signing the Agreement. In which case the cost of extra 
work shall be as determined by one of the other methods set forth in the General 
Conditions. 
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3. List one or more recent buildings with names of general contractor and architect on 
which you  served as subcontractor and performed work of similar character to 
the work required for this project: 

BUILDING  ARCHITECT  GENERAL   AMOUNT OF 
      CONTRACTOR  CONTRACT 

_____________________________________________________________________________, 

_____________________________________________________________________________, 

4.Bank Reference: _______________________________________________________, 

Failure to meet trade contractor qualification requirements in the specification Sections 
listed in this Trade Contractor Bid Form, or failure to provide sufficient information in this 
Paragraph 1 to substantiate the required qualifications, may, at the sole discretion of the 
Awarding Authority, be deemed sufficient cause for rejection of any bid.  The bidder 
expressly agrees that the judgment of the Awarding Authority on the matter of qualification 
is final. 

J. CERTIFICATIONS 

The undersigned hereby certifies that the Trade Contractor will perform the complete trade 
contract work with employees on its own payroll, except for work customarily performed 
by sub-trade subcontractors within the trade as listed above.  Trade Contractor further 
certifies that this Bid provides the names of all sub-trade subcontractors to be used and 
each sub-trade contract sum. 

The undersigned hereby certifies that all sub-trade subcontractors named in this bid form 
have been prequalified by the trade contractor using criteria similar to the contractors. 

The undersigned further certifies that it shall comply with the prevailing wage law set forth 
in M.G.L. c. 149, §§26 & 27 and pay wages no less than those set forth in the wage rate 
tables for the Project.  The undersigned further certifies that it is able to furnish labor that 
can work in harmony with all other elements of labor employed or to be employed on the 
work; that all employees to be employed at the worksite will have successfully completed 
a course in safety and health approved by the United States Occupational Safety and Health 
Administration that is at least 10 hours in duration at the time the employee begins work 
and who shall furnish documentation of successful completion of said course with the first 
certified payroll report for each employee; and that will comply fully with all laws and 
regulations applicable to awards of subcontracts subject to Chapter 149A of the General 
Laws.  

The undersigned further certifies under penalties of perjury that this Bid is in all respects 
bona fide, fair and made without collusion or fraud with any other person.  As used in the 
subsection the word “person” shall mean any natural person, joint venture, partnership, 
corporation or other business or legal entity.  The undersigned also certifies that he or she 
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(or, if he or she is the authorized representative of the company, the company) is the only 
person interested in this Bid; that it is made without any connection with any other person 
making any other submission for the same work; that no person acting for, or employed 
by, the Commonwealth of Massachusetts or the City of Worcester is directly or indirectly 
interested in the Bid or any subsequent proposal, or in any contract which may be made 
under it, or in expected profits to arise therefrom; that the undersigned Bidder has not 
influenced or attempted to influence any other person or corporation to file a Bid or any 
subsequent proposal or to refrain from doing so or to influence the terms of the Bid or any 
subsequent proposal of any other person or corporation; and that this submission is made 
in good faith without collusion or connection with any other person applying for the same 
work. 

The undersigned certifies that if awarded this work shall comply with all federal and state 
laws, rules and regulations promoting fair employment practices or prohibiting 
employment discrimination and unfair labor practices and shall not discriminate in the 
hiring of any applicant for employment nor shall any qualified employee be demoted, 
discharged or otherwise subject to discrimination in the tenure, position, promotional 
opportunities, wages, benefits or terms and conditions of their employment because of race, 
color, national origin, ancestry, age, sex, religion, disability, handicap, sexual orientation 
or for exercising any rights afforded by law.  The undersigned commits to purchasing 
supplies and services from certified minority and women owned businesses, small 
businesses or businesses owned by socially or economically disadvantaged persons or 
persons with disabilities. 

The undersigned further certifies pursuant to M.G.L. c.149A, §8(g)(8) and M.G.L. 151A, 
§19A, I, that Bidder has filed all state and tax returns and paid all taxes as required by law 
and has complied with all state laws pertaining to contributions to the unemployment 
compensation fund and to payments in lieu of contributions. 

The undersigned further certifies under penalties of perjury that the said undersigned is not 
presently debarred from doing public construction work in the Commonwealth under the 
provisions of section twenty-nine F of chapter twenty-nine or any other applicable 
debarment provisions of any other chapter of the General Laws or any rule or regulation 
[promulgated there under.  The undersigned further certifies under pain and penalties 
perjury that it is not presently debarred from doing public work under any applicable 
federal law. 

K. The undersigned hereby agrees that this bid shall be valid for a period of 30 days, 
Saturdays, Sundays and legal holidays excluded, after the date designated for opening of 
the Bids. 

L. ATTACHMENTS 

AS LISTED IN THE INVITATION TO BID – Specification Section 001000 

• INFORMATIONAL SHEET (Form in Section 3.3) 
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• NON-COLLUSION AFFIDAVIT (Form in Section 3.3) 

• AFFIDAVIT OF COMPLIANCE (Form in Section 3.3)  

• AFFIDAVIT OF PREVAILING WAGE COMPLIANCE (Form in Section 

3.3) 

• COMPLIANCE WITH THE RESPONSIBLE EMPLOYER ORDINANCE 

(Specification Section 009500) 

• TAX PAYMENT CERTIFICATE (Form in Specification Section 008500) 

Acknowledgement of Addenda.  By signing below, the interested Trade Contractor 
acknowledges  receipt  of the addenda listed by Trade Contractor Bid Form. 

Authorized to sign: This form must be signed by an officer of the firm or an individual so 
authorized by an officer of the firm who has personal knowledge regarding the information 
contained herein. 

SIGNED UNDER THE PAINS AND PENALTIES OF PERJURY: 

Signature: ____________________________________________________________________, 

Print Name: ___________________________________________________________________, 

Title: ________________________________________________________________________, 

Firm Name: ___________________________________________________________________, 

Firm Address: _________________________________________________________________, 

_____________________________________________________________________________, 

Phone No: ____________________________________________________________________, 

Date: ________________________________________________________________________, 

Project Name: _________________________________________________________________, 
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SECTION 01 22 00  

UNIT PRICES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Administrative and procedural requirements for unit prices. 

1.2 DEFINITIONS 

A. Unit price as is an amount incorporated in the Agreement, applicable during the 

duration of the Work as a price per unit of measurement for materials, equipment, 

or services, or a portion of the Work, added to or deducted from the Contract Sum 

by appropriate modification, if the scope of Work or estimated quantities of Work 

required by the Contract Documents are increased or decreased. 

1.3 PROCEDURES 

A. Unit prices include materials, plus cost for delivery, installation, insurance, applicable 

taxes, overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that 

requires establishment of unit prices. Methods of measurement and payment for unit 

prices are specified in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that 

involves use of established unit prices and to have this work measured, at Owner's 

expense, by an independent surveyor acceptable to Contractor. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.1 GENERAL 

A. Refer to individual Sections of Specifications for the descriptions of units of work 

where the establishment of unit prices is required; the methods of measurement and 

pricing are specified therein. 

3.2 SCHEDULE OF UNIT PRICES 

A. Unit Price No. 1: Self-leveling – 1/4” to 1/2" average thickness 
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1. Description: Furnish and install self-leveling underlayment per requirements of 

03 54 16 Hydraulic Cement Underlayment. - Average thickness 1/4" to 1/2", in 

accordance with Specification Section 09 65 19 “Resilient Tile Flooring” 

2. Unit of Measurement: SF for 1,000 SF 

B. Unit Price No. 2: Self-leveling – 1/2” to 3/4" average thickness 

1. Description: Furnish and install self-leveling underlayment per requirements of 

03 54 16 Hydraulic Cement Underlayment. - Average thickness 1/2” to 3/4", in 

accordance with Specification Section 09 65 19 “Resilient Tile Flooring” 

2. Unit of Measurement: SF for 1,000 SF 

C. Unit Price No. 3: Self-leveling – 3/4" to 1” average thickness 

1. Description: Furnish and install self-leveling underlayment per requirements of 

03 54 16 Hydraulic Cement Underlayment. - Average thickness 3/4" to 1”, in 

accordance with Specification Section 09 65 19 “Resilient Tile Flooring” 

2. Unit of Measurement: SF for 1,000 SF 

D. Unit Price No. 4: Illuminated Exit Sign 

1. Description: Provide illuminated exit sign, including 75 feet of conductor and 

raceway, according to Section 26 51 00 “Interior Lighting”. 

2. Unit of Measurements: Each. 

E. Unit Price No. 5: Moisture Vapor Emission Control System 

1. Description: Furnish and install moisture vapor emission control system per 

requirements of 09 05 61.13 Moisture Vapor Emission Control System,  

2. Unit of Measurement: SF for 1,000 SF. 

END OF SECTION 
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SECTION 26 00 01 

ELECTRICAL WORK 

(Trade Bid Required) 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 

within DIVISION 1 - GENERAL REQUIREMENTS which are hereby made a part of 
this Section of the Specifications. 

B. Time, Manner and Requirements for Submitting Trade Bids: 

1. Trade bids for work under this Section shall be for the complete work and 
shall be filed in a sealed envelope with the Owner at a time and place as 

stipulated in the “INSTRUCTIONS TO BIDDERS”. 

a. The following should appear on the upper left hand corner of the 
envelope: 

b. NAME OF TRADE BIDDER: (Insert name of trade bidder) 
c. TRADE BID FOR SECTION: 26 00 01 – ELECTRICAL WORK 

d. Each trade bid submitted for work under this Section shall be on forms 

furnished by the Owner as required by Section 8 of Chapter 149A of the 
General Laws, as amended. Trade bid forms may be obtained at the 

office of the Owner. 

2. Trade bids filed with the Owner shall be accompanied by BID BOND or CASH 
or CERTIFIED CHECK or TREASURER'S CHECK or CASHIER'S CHECK issued by 

a responsible bank or trust company payable to the City of Worcester in the 

amount of five percent of the trade bid.  A trade bid accompanied by any 
other form of bid deposit than those specified will be rejected.  

C. Trade Sub-Bid Requirements:  

1. Section 28 31 11 – DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM for fire 
alarm system work. 

2. DIVISION 27 – COMMUNICATIONS for communications infrastructure systems 
work. 

3. Section 27 41 00 – CATV DISTRIBUTION SYSTEM for Audiovisual system 

work. 
4. Section 28 00 00 – ELECTRONIC SECURITY GENERAL REQUIREMENTS for 

Security system work. 

5. Section 26 41 13 – LIGHTNING PROTECTION FOR STRUCTURES for lightning 
protection work. 

D. Reference Drawings:  The Work of this Trade Bid is shown on the following Contract 

Drawings: 
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1. 01-GENERAL Series 

2. 26-ELECTRICAL Series 

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. All Work of the following sections: 

a. 26-ELECTRICAL sections 
b. Section 270000 - Communications Systems. 

c. Section 280000 - Security Systems. 

2. Firestopping for the Work of this Section, including cutting penetrations and 
firestopping; complying with requirements specified in Section 07 84 13 - 

PENETRATION FIRESTOPPING. 

3. Core drilling for the Work of this Section. 
4. Certified seismic restraints to meet the Commonwealth of Massachusetts 

Building Code applicable at the time the building permit is issued. 
5. Coordination drawings and record drawings and similar requirements. 

6. CAMIS excel spreadsheet data collection for Equipment Template and PM 

Procedure tabs as described in Section 01 77 00 – CLOSEOUT PROCEDURES  
7. BIM modeling as specified in this Section and in Section 01 31 06 – 

COORDINATION DRAWINGS. 

8. Including Pre-Purchase of equipment in the following sections: 
a. Section 26 12 19 – Pad-mounted, Liquid-Filled, Medium-Voltage 

Transformers 

b. Section 26 13 23 – Medium-Voltage Metal-Enclosed Switchgear 
c. Section 26 24 13 – Switchboards 

d. Section 26 32 13 - Diesel Emergency Engine Generators 

e. Section 26 36 00 - Transfer Switches 

B. Alternates: Not Applicable. Photovoltaic System - see SECTION 01 23 00 for 

Alternate #1. 

C. Items to Be Installed Only: Install the following items as furnished by the 

designated Sections:  

1. Section 08 33 23 – OVERHEAD COILING DOORS: 
a. Controllers, wiring and power connections for overhead coiling doors. 

2. Section 08 36 13 – RESIDENTIAL APPLIANCES: 

a. Controllers, wiring and power connections for sectional overhead doors.  
3. Section 11 30 00 – PROJECTION SCREENS: 

a. Controllers, wiring and power connections for electrically-operated 

projection screens.  
4. Section 14 21 23 – ELECTRIC TRACTION MRL ELEVATORS: 

a. Power connections for elevators.  
5. Section 21 00 01 - FIRE PROTECTION: 

a. Connections to fire alarm system for water flow switches and tamper 

switches.  
6. Section 22 00 01  - PLUMBING: 
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a. Power connections for water heaters.  

7. Section 23 00 01 - HEATING, VENTILATING AND AIR CONDITIONING: 
a. Power connections for DDC control panels, pumps, fans, electric unit 

heaters.  
b. Magnetic starters. 

D. Items to Be Furnished Only:  Furnish the following items for installation by the 

designated Sections:  

1. Section 03 30 00 - CAST-IN-PLACE CONCRETE:  

a. Lintels, sleeves, anchors, inserts, plates and similar items for electrical 

systems.  
2. Section 04 20 00 – UNIT MASONRY:  

a. Elevator rail bracket inserts.  

b. Access doors in masonry openings.  
3. Section 09 29 00 - GYPSUM BOARD ASSEMBLIES:  

a. Access doors in gypsum board assemblies.  
4. Section 09 30 00 - TILING:  

a. Access doors in tile.  

5. Section 09 51 13 – ACOUSTICAL PANEL CEILINGS:  
a. Access doors in acoustical tile.  

6. Section 23 00 01 - HEATING, VENTILATING AND AIR CONDITIONING:  

a. Duct smoke detectors and sampling tubes.  

E. Related Work:  The following items are not included in this Section and will be 

performed under the designated Sections: 

1. Section 03 30 00 - CAST-IN-PLACE CONCRETE for interior concrete equipment 
pads and installation of backboxes and conduit for electrical devices and light 

fixtures. 

2. Section 05 12 00 - STRUCTURAL STEEL FRAMING for structural supports 
necessary to distribute loading from equipment to roof or floor. 

3. Section 06 10 00 - ROUGH CARPENTRY for plywood packing panels. 
4. Section 08 71 00 - DOOR HARDWARE for coordination with electrified door 

hardware. 

5. Section 09 29 00 – GYPSUM BOARD ASSEMBLIES for coordination with 
gypsum ceilings. 

6. Section 09 51 13 – ACOUSTICAL PANEL CEILINGS for coordination with 

acoustical ceilings. 
7. Section 23 00 01 – HEATING, VENTILATING AND AIR CONDITIONING for 

coordination with HVAC piping and ductwork, motors, and DDC wiring except 

120 VAC power to control panel as indicated on the Drawings 
8. Section 31 00 00 – EARTHWORK for excavation and backfilling for 

underground work. 

F. The Electrical Trade Contractor shall be responsible for filing all documents, 

payment of all fees, and securing of all inspections and approvals necessary for the 

electrical work. 

G. The Electrical Trade Contractor shall carry in the bid price all Utility Company and 

Municipal backcharges for all materials furnished and work performed by them in 
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conjunction with this Contract and pay same to the respective agency upon 

demand.  The Electrical Trade Contractor shall not be entitled to additional 
compensation after the submittal of his bid price should he fail, for any reason, to 

obtain the total backcharge costs to be incurred by the local utility companies or 
municipal agencies. 

 

END OF SECTION 
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SECTION 26 09 13 

ELECTRICAL POWER MONITORING SYSTEM 

(Part of Work Section 26 00 01 – ELECTRICAL, Trade Bid Required) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Section. 

1.2 SUMMARY 

A. Section includes the following for monitoring and control of electrical power system: 

1. PC-based server hardware and software. 

2. Application software for monitoring and trending of electrical parameters. 

3. Communication network components and interface modules for Modbus 

TCP/IP and, where required, RS-485 Modbus RTU data transmission protocols. 

B. Related Requirements: 

1. Section 262413 "Switchboards". 

2. Section 262416 "Panelboards". 
3. Section 271500 "Communications Horizontal Cabling". 

1.3 DEFINITIONS 

A. Ethernet: Local area network based on IEEE 802.3 standards. 

B. Firmware: Software (programs or data) that has been written onto read-only 

memory (ROM). Firmware is a combination of software and hardware. Storage 

media with ROMs that have data or programs recorded on them are firmware. 

C. HTML: Hypertext markup language. 

D. I/O: Input/output. 

E. KY Pulse: A term used by the metering industry to describe a method of measuring 

consumption of electricity that is based on a relay changing status in response to 

the rotation of the disk in the meter. 
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F. LAN: Local area network; sometimes plural as "LANs." 

G. LCD: Liquid crystal display. 

H. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less 
than 50 V or remote-control, signaling and power-limited circuits. 

I. Modbus TCP/IP: An open protocol for exchange of process data. 

J. Monitoring: Acquisition, processing, communication, and display of equipment 
status data, metered electrical parameter values, power quality evaluation data, 

event and alarm signals, tabulated reports, and event logs. 

K. PC: Personal computer; sometimes plural as "PCs." 

L. rms: Root-mean-square value of alternating voltage, which is the square root of the 

mean value of the square of the voltage values during a complete cycle. 

M. RS-232: A TIA standard for asynchronous serial data communications between 

terminal devices. 

N. RS-485: A TIA standard for multipoint communications using two twisted-pairs. 

O. TCP/IP: Transport control protocol/Internet protocol incorporated into Microsoft 

Windows. 

P. THD: Total harmonic distortion. 

Q. UPS: Uninterruptible power supply; used both in singular and plural context. 

R. WAN: Wide area network. 

1.4 ACTION SUBMITTALS 

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

1. Attach copies of approved Product Data submittals for products (such as 

switchboards and switchgear) that describe power monitoring and control 
features to illustrate coordination among related equipment and power 

monitoring and control. 

B. Shop Drawings: For power monitoring and control equipment. Include plans, 

elevations, sections, details, and attachments to other work. 

1. Outline Drawings: Indicate arrangement of components and clearance and 
access requirements. 

2. Block Diagram: Show interconnections between components specified in this 

Section and devices furnished with power distribution system components. 
Indicate data communication paths and identify networks, data buses, data 
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gateways, concentrators, and other devices to be used. Describe 

characteristics of network and other data communication lines. 

3. Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and 

size of each field connection. 

4. Wiring Diagrams: For power, signal, and control wiring. Coordinate 
nomenclature and presentation with a block diagram. 

5. UPS sizing calculations for workstation. 

6. Surge Suppressors: Data for each device used and where applied. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

C. Other Informational Submittals: 

1. Manufacturer's system installation and setup guides, with data forms to plan 
and record options and setup decisions. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For power monitoring and control units, to 
include in emergency, operation, and maintenance manuals. In addition to items 

specified in Section 017823 "Operation and Maintenance Data," include the 

following: 

1. Operating and applications software documentation. 

2. Software licenses. 

3. Software service agreement. 
4. PC installation and operating documentation, manuals, and software for the 

PC and all installed peripherals. Software shall include system restore, 
emergency boot diskettes, and drivers for all installed hardware. Provide 

separately for each PC. 

5. Hard copies of manufacturer's specification sheets, operating specifications, 
design guides, user's guides for software and hardware, and PDF files on CD-

ROM of the hard-copy submittal. 

B. Software and Firmware Operational Documentation: 

1. Self-study guide describing the process for setting equipment's network 

address; setting Owner's options; procedures to ensure data access from any 

PC on the network, using a standard Web browser; and recommended firewall 
setup. 

2. Software operating and upgrade manuals. 
3. Software Backup: On a magnetic media or compact disc, complete with 

Owner-selected options. 
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4. Device address list and the set point of each device and operator option, as 

set in applications software. 

5. Graphic file and printout of graphic screens and related icons, with legend. 

C. Software Upgrade Kit: For Owner to use in modifying software to suit future power 

system revisions or power monitoring and control revisions. 

D. Software licenses and upgrades required by and installed for operating and 
programming digital and analog devices. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

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

1. Addressable Relays: One for every 10 installed. Furnish at least one of each 
type. 

2. Data Line Surge Suppressors: One for every 10 of each type installed. Furnish 

at least one of each type. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and 

approved for installation of units required for this Project. 

B. Manufacturer Qualifications: A firm experienced in manufacturing power monitoring 

and control equipment similar to that indicated for this Project and with a record of 

successful in-service performance. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

1.9 COORDINATION 

A. Coordinate features of distribution equipment and power monitoring and control 
components to form an integrated interconnection of compatible components. 

1. Match components and interconnections for optimum performance of specified 

functions. 

B. Coordinate Work of this Section with those in Sections specifying distribution 

components that are monitored or controlled by power monitoring and control 

equipment. 
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1.10 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning with Substantial Completion, provide software 

support for two years. 

B. Upgrade Service: Update software to latest version at Project completion. Install 

and program software upgrades that become available within two years from date 

of Substantial Completion. Upgrading software shall include the operating systems. 
Upgrade shall include new or revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system 

and to allow Owner to upgrade computer equipment if necessary. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide 

comparable product by one of the following: 

1. Eaton Corporation; Cutler-Hammer products. 
2. Rockwell Automation, Inc.; Allen-Bradley brand. 

3. Schneider Electric - Power Management Operation. 

2.2 FUNCTIONAL DESCRIPTION 

A. Instrumentation and Recording Devices:  

1. Monitor and record load profiles and chart energy consumption patterns. 

2. Calculate and Record: 

a. kW, kVAR, kVA, kWh, kVARh, kVAh. 

b. Demand kW and peak demand, with user-selectable 15-minute demand 

interval. 
c. Power factor and voltage / current unbalance. 

B. Power Quality Monitoring: 
1. Identify power system anomalies and measure, display, and record trends 

and alarms of the following power quality parameters: 

a. Over / undervoltage. 
b. Voltage unbalance. 

c. Overcurrent. 

d. Frequency deviation. 
e. Total harmonic distortion (THD) for voltage and current, when 

supported by device. 

C. System Functions: 
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1. Display real-time metered values from all communicating meters and breaker 

trip units. 

2. Log alarms and events with time stamps. 
3. Provide historical trending of selected parameters (e.g. kW, kWh, voltage, 

current) for a minimum of 12 36 months, based on storage sizing. 

4. Generate use-configurable reports and export data to CSV or similar formats 
for analysis. 

5. Provide one-line and equipment graphics for main and emergency 

switchboards and major downstream panels. 

2.3 SYSTEM REQUIREMENTS 

A. Monitoring System:  
1. Provide one EPMS head-end server located in the telecommunications room, 

with application software installed. 

2. Provide web-based client access so that authorized users can view EPMS data 
from standard Owner PCs on the building LAN using a standard web browser. 

3. Provide communication interfaces to all metering devices, breaker trip units, 

and gateways as indicated on the drawings. 

B. Surge Protection: For external wiring of each conductor entry connection to 

components to protect components from voltage surges originating external to 

equipment housing and entering through power, communication, signal, control, or 
sensing leads. 

1. Minimum Protection for Power Lines 120 V and More: Auxiliary panel 

suppressors complying with requirements in Section 264313 "Surge 
Protection for Low-Voltage Electrical Power Circuits." 

2. Minimum Protection for Communication, Signal, Control, and Low-Voltage 
Power Lines: Comply with requirements as recommended by manufacturer for 

type of line being protected. 

C. Addressable Devices: All transmitters and receivers shall communicate unique 
device identification and status reports to monitoring and control clients. 

2.4 OPERATING SYSTEM 

A. Software: Configured for a server and multiple client PCs, each with capability for 
accessing multiple devices simultaneously. Software shall include interactive 

graphics client and shall be Web enabled. Workstations and portable computers 

shall not require any software except for an Internet browser to provide 
connectivity and full functionality. Include a firewall recommended by 

manufacturer. 100 Base-T Ethernet, Modbus TCP/IP RS-232, and RS-485 digital 
communications. 

B. Operating System Software: Based on 64-bit, Microsoft Windows  workstation 

operating system. Software shall have the following features: 
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1. Multiuser and multitasking to allow independent activities and monitoring to 

occur simultaneously at different workstations. 

2. Graphical user interface to show pull-down menus and a menu tree format. 
3. Capability for future additions within the indicated system size limits. 

2.5 APPLICATIONS SOFTWARE 

A. Basic Requirements: 

1. Fully compatible with and based on the approved operating system. 

2. Password-protected operator login and access; three levels, minimum. 

3. Password-protected setup functions. 
4. Context-sensitive online help. 

5. Capability of creating, deleting, and copying files; and automatically 
maintaining a directory of all files, including size and location of each 

sequential and random-ordered record. 

6. Capability for importing custom icons into graphic views to represent alarms 
and I/O devices. 

7. Automatic and encrypted backups for database and history; automatically 

stored at selected workstation and encrypted with a nine-character 
alphanumeric password, which must be used to restore or read data 

contained in backup. 

8. Operator audit trail for recording and reporting all changes made to user-
defined system options. 

B. Workstation Server Functions: 

1. Support other client PCs on the LAN. 
2. Maintain recorded data in databases accessible from other PCs on the LAN. 

C. Data Formats: 

1. User-programmable export and import of data to and from commonly used 

Microsoft Windows spreadsheet, database, billing, and other applications; 

using dynamic data exchange technology. 
2. Option to convert reports and graphics to HTML format. 

3. Interactive graphics. 

4. Option to send preprogrammed or operator designed e-mail reports. 

D. Metered Data: Display metered values in real time. 

E. Equipment Documentation: Database for recording of equipment ratings and 

characteristics; with capability for graphic display on monitors. 

F. Graphics: Interactive color-graphics platform with pull-down menus and mouse-

driven generation of power system graphics, in formats widely used for such 
drafting; to include the following: 

1. Site plan. 
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2. Floor plans. 

3. Equipment elevations. 

4. Single-line diagrams. 

G. User-Defined Monitoring and Control Events: Display and record with date and time 

stamps accurate to 0.1 second, and including the following: 

1. Operator log on/off. 
2. Attempted operator log on/off. 

3. All alarms. 

4. Equipment operation counters. 
5. Out-of-limit, pickup, trip, and no-response events. 

H. Trending Reports: Display data acquired in real-time from different meters or 
devices, in historical format over user-defined time; unlimited as to interval, 

duration, or quantity of trends. 

1. Spreadsheet functions of sum, delta, percent, average, mean, standard 
deviation, and related functions applied to recorded data. 

2. Charting, statistical, and display functions of standard Windows-based 

spreadsheet. 

I. Alarms: Display and record alarm messages from discrete input and controls 

outputs, according to user programmable protocol. 

1. Functions requiring user acknowledgment shall run in background during 
computer use for other applications and override other presentations when 

they occur. 

J. Waveform Data: Display and record waveforms on demand or automatically on an 
alarm or programmed event. Include the graphic displays of the following, based on 

user-specified criteria: 

1. Phase voltages, phase currents, and residual current. 

2. Overlay of three-phase currents, and overlay each phase voltage and current. 

3. Waveforms ranging in length from 2 cycles to 5 minutes. 
4. Disturbance and steady-state waveforms up to 512 points per cycle. 

5. Transient waveforms up to 83,333 points per cycle on 60-Hz base. 

6. Calculated waveform, based on recorded data, on a minimum of four cycles of 
data of the following: 

a. THD. 

b. rms magnitudes. 
c. Peak values. 

d. Crest factors. 
e. Magnitude of individual harmonics. 

K. Data Sharing: Allow export of recorded displays and tabular data to third-party 

applications software. 
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1. Tabular data shall be in the comma-separated values. 

L. Reporting: User commands initiate the reporting of a list of current alarm, 

supervisory, and trouble conditions in system or a log of past events. 

1. Print a record of user-defined alarm, supervisory, and trouble events on 

workstation printer. 

2. Sort and report by device name and by function. 
3. Report type of signal (alarm, supervisory, or trouble), description, date, and 

time of occurrence. 

4. Differentiate alarm signals from other indications. 
5. When system is reset, report reset event with same information concerning 

device, location, date, and time. 

M. Display Monitor: 

1. Backlighted LCD to display metered data with touch-screen selecting device. 

2. Touch-screen display shall be a minimum 12-inch diagonal, resolution of 800 
by 600 RGB pixels, 256 colors; NEMA 250, Type 1 display enclosure. 

3. Display four values on one screen at same time. 

2.6 COMMUNICATION COMPONENTS AND NETWORKS 

A. Network Configuration: High-speed, multi-access, open nonproprietary, industry 

standard communication protocol; LANs complying with EIA 485, 100 Base-T 

Ethernet, and Modbus TCP/IP. 

2.7 POWER MONITORS 

A. Separately mounted, permanently installed instrument for power monitoring and 

control, complying with UL 1244. 

1. Enclosure: NEMA 250, Type 1. 

B. Environmental Conditions: System components shall be capable of withstanding the 
following environmental conditions without mechanical or electrical damage or 

degradation of operating capability: 

1. Indoor installation in nontemperature-controlled spaces that have 
environmental controls to maintain ambient conditions of 0 to 122 deg F 

(minus 18 to plus 50 deg C) dry bulb and 20 to 90 percent relative humidity, 

noncondensing. 

C. Advanced Power Quality Meter – Building Entrance Typical 

1. The metering device used to monitor the low voltage switchboard at the 

building main or on the low voltage side of building main transformers shall 
have at minimum the following features: 
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a. Voltage and current inputs—three (3) phase inputs; direct connect to 

600 VAC; five (5) amperes (A) nominal current inputs. 

b. High accuracy standards—meets stringent IEC and ANSI measurement 
accuracy standards such as IEC 62053-22 Class 0.1S, ANSI C12.20 0.2 

Class 0.1. 

c. Fault recording and waveform capture:   
1) Simultaneously capture voltage and current channels for sub-cycle 

disturbance, transients, as well as multi-cycle sags, swells and 

outages in quick succession. 
2) 1024 samples per cycle waveform recording, 17 μs transient 

capture (60 Hz). 
3) Configurable to provide COMTRADE waveforms for all captures. 

d. Disturbance detection and disturbance direction indication:   

1) High-speed sag/swell detection of voltage disturbances on a cycle-
by-cycle basis, providing duration of the disturbance 

2) Detect disturbances less than one cycle in duration. 

3) Determine the location of a disturbance more quickly and 
accurately by determining the direction of the disturbance relative 

to the meter. Capture analysis results in the event log, along with 

a timestamp and confidence level indicating level of certainty. 
e. Supported measured and calculated metering parameters—four-

quadrant metering,  

1) Energy totals 
a) Real, reactive and apparent energy 

b) Real energy – into the load and out of the load 
2) Instantaneous RMS values – (Total and per Phase)  

a) Real, reactive and apparent power 

b) Current (average and per phase) 
c) Current (Neutral) 

d) Voltage (L-L and L-N) (average and per phase) 

e) Power factor (displacement and total) 
f) Frequency 

3) Demand / Record on-board values 

a) Real, reactive and apparent power (maximum) 
b) Current (maximum) 

c) Voltage (minimum and maximum) 
d) Power Factor (minimum and maximum) 

e) Frequency (minimum and maximum) 

4) Power Quality 
a) Harmonic Distortion (voltage and current) 

b) Individual Harmonics to 63rd harmonics 

c) Waveform capture  
d) Sag and Swell detection with disturbance direction detection 

f. High-visibility display with the following characteristics: 

1) User programmable to display up to four (4) quantities per screen. 
2) Capable of displaying graphical metering data such as phasor 

diagrams.  
g. I/O – As required and noted on the drawings for a digital status input 

monitoring of other devices such as HVL switch status, Blown Fuse 

Indication, SPD Alarm status 
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h. Communications capability—multi-port Ethernet and serial 

communications with at least two Ethernet ports and two RS485 serial 

port. Functionality through Ethernet connectivity includes e-mail on 
alarm, on-board web server, SNMP network management, NTP time 

synchronization, Ethernet-to-serial RS-485 gateway, Modbus RTU 

protocol. 
i. On-board logging:   

1) Non-volatile time stamps with on-board logging of I/O conditions, 

alarms, and all measured parameters; waveform captures along 
with energy and demand. 

2) Continuous recording of intervals down to one-half (½) cycle. 
j. On-board web server can be used for: 

1) Access to real-time values and basic power quality information 

using web browser. 
2) Basic meter configuration. 

k. Alarming capabilities: 

1) Set-point driven alarming capability. 
2) Generate an email notification upon an alarm condition. 

3) Millisecond resolution timestamp on alarm entries. 

l. Time-stamped event log (1 millisecond resolution) with the following 
characteristics: 

1) Support at least 500 events, programmable up to a maximum of 

20000 events. 
2) For each event, record date and time, cause and effect, and 

priority.  
3) Record all events relating to set-point activity, relay operation and 

self-diagnostics. 

4) Minimum event recording response time is one-half (½) cycle 
(8.3ms 60Hz) for high-speed events and one (1) second for other 

events. 

5) Programmable set-point events. 
m. Power quality analysis and compliance monitoring:   

1) Without separate software, have the following capabilities: 

a) Display statistical indicators of power quality on the front 
display. 

b) Compare power quality parameters with an absolute or 
relative set point, and alert (via e-mail or pager). 

c) Support EN50160 reporting for compliance monitoring. 

2) Low pass anti-aliasing signal. 
n. Schneider Electric ION9000 series, Eaton PXM3000 or approved equal 

by the switchboard manufacturer. 

D. Breaker Metering Trip Unit 
1. The metering device used on main and feeder breakers in switchboards, 

distribution panelboards and main breakers on panelboards; provide basic 

metering of the load and also breaker condition information and activity 
(loads from 6,000A to 15 A as designated on the drawings): 

a. Voltage reference – provided by the switchboard or distribution panel 
source in trip unit. 
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b. Current sensing – provided through the breaker protection current 

transformers. 

c. Supported monitoring parameters—full range of 3-phase voltage, 
current, power, and energy measurements. 

1) Energy totals 

a) Real, reactive and apparent energy 
b) Real energy – into the load and out of the load 

2) Instantaneous RMS values – (Total and per Phase)  

a) Real, reactive and apparent power 
b) Current (average and per phase) 

c) Current (Neutral and Ground) 
d) Current % of Load 

e) Current unbalanced 

f) Voltage (L-L and L-N) (average and per phase) 
g) Voltage unbalance 

h) Power factor (displacement) 

i) Frequency 
3) Demand readings with Date and Time 

a) Real, reactive and apparent power (maximum) 

b) Current (maximum) 
4) Minimum and Maximum readings 

a) Voltage (minimum and maximum) 

b) Crest Factor 
c) Power Factor (minimum and maximum) 

d) Frequency (minimum and maximum) 
5) Breaker Information 

a) Status – Open / Closed / Tripped 

b) Last Trip – Date and Time 
c) Ground Fault Alarm Status  

d) Trip settings of breaker 

d. Communications – metering trip units are internally wired serial RS-485 
Modbus, Ethernet Modbus TCP through a gateway provide two Ethernet 

ports.  Through a standard web browser; and monitor breaker load, 

status and settings in default pages from the factory. 
e. Schneider Electric Micrologic Type P trip unit and Type E trip unit, Eaton 

PXR 25 or approved equal, by the switchboard manufacturer. 

E. Metering Enclosures 

1. Any metering enclosed cabinets supplied shall meet the following 

specifications:  
a. Minimum UL type 1 listed steel enclosure with factory-supplied 

knockouts. 

b. Lockable and provide for the application of a security seal. 
c. Available options for NEMA Type 1 and Type 4X applications.   

d. Single set of incoming terminals for connecting the voltage metering 

leads.  
e. Control power and voltage sensing power separated for distribution to 

each meter from main set of incoming terminals.   
f. External control power transformers not required for any power systems 

up to, and including, 480 volts. 
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g. Standard wiring harnesses for control power and voltage sensing to 

connect each meter internally.  

h. Common daisy chain wiring for communications wiring, with a single 
loop for all meters connected to the circuit and each end terminated in a 

common location.  Communication wiring installed such that 

interference from the power wiring is minimized. 
i. Shorting terminal blocks for connecting the current transformer leads 

from the field to all ordered meters.   

j. Terminal blocks for incoming and outgoing communications circuit 
connections. 

F. Onboard Data Logging: 

1. Store logged data, alarms, events, and waveforms in 800 KB of onboard 

nonvolatile memory. 

2. Stored Data: 

a. Billing Log: User configurable; data shall be recorded every 15 minutes, 

identified by month, day, and 15-minute interval. Accumulate 24 

months of monthly data, 32 days of daily data, and between 2 and 52 
days of 15-minute interval data, depending on number of quantities 

selected. 

b. Custom Data Logs: Three user-defined log(s) holding up to 96 
parameters. Date and time stamp each entry to the second and include 

the following user definitions: 

1) Schedule interval. 
2) Event definition. 

3) Configured as "fill-and-hold" or "circular, first-in first-out." 

c. Alarm Log: Include time, date, event information, and coincident 

information for each defined alarm or event. 

d. Waveform Log: Store captured waveforms configured as "fill-and-hold" 
or "circular, first-in first-out." 

3. Default values for all logs shall be initially set at factory, with logging to begin 

on device power up. 

G. Alarms. 

1. User Options: 

a. Define pickup, dropout, and delay. 
b. Assign one of four severity levels to make it easier for user to respond 

to the most important events first. 
c. Allow for combining up to four alarms using Boolean-type logic 

statements for outputting a single alarm. 

2. Alarm Events: 
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a. Over/undercurrent. 

b. Over/undervoltage. 

c. Current imbalance. 
d. Phase loss, current. 

e. Phase loss, voltage. 

f. Voltage imbalance. 
g. Over kW demand. 

h. Phase reversal. 

i. Digital input off/on. 
j. End of incremental energy interval. 

k. End of demand interval. 

H. Control Power: 90- to 457-V ac or 100- to 300-V dc. 

2.8 WORKSTATION HARDWARE 

A. Environmental Conditions: System components shall be capable of withstanding the 
following environmental conditions without mechanical or electrical damage or 

degradation of operating capability: 

1. Indoor installation in spaces that have environmental controls to maintain 
ambient conditions of 36 to 122 deg F (2 to 50 deg C) dry bulb and 20 to 90 

percent relative humidity, noncondensing. 

B. Server: 19-inch rack-mount server (1U or 2U) or virtual machine as approved by 
Owner IT, designed for the latest version of Windows operating system. 

1. Server style will be stand alone with power monitoring application and 
database residing on the same machine. 

2. 64 GB RAM or more 

3. Hard Disk - 2 – 1 TB HD in RAID 1 configuration for back-up 
4. Microsoft Operating System shall be the latest. 

5. Microsoft SQL Server shall be the latest appropriate licensed for server size. 

6. Microsoft Excel and PDF viewer for local report export viewing 
7. Any device licenses shall be 25% more than immediately required for future 

expansion. 

8. Monitor – 21-inch LED or larger for easy viewing 
9. Web clients – 5 or more for remote user viewing 

10. Printer – color laser for print out of reports and disturbance waveforms. 
11. Power to be supplied from UPS circuit for system stability  

2.9 LAN CABLES 

A. Comply with Section 271500 "Communications Horizontal Cabling." 

B. RS-485 Cable: 
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1. PVC-Jacketed, RS-485 Cable: Paired, 2 pairs, twisted, No. 22 AWG, stranded 

(7x30) tinned copper conductors, PVC insulation, unshielded, PVC jacket, and 

NFPA 70, Type CMG. 
2. Plenum-Type, RS-485 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) 

tinned copper conductors, fluorinated-ethylene-propylene insulation, 

unshielded, and fluorinated-ethylene-propylene jacket, and NFPA 70, 
Type CMP. 

C. Unshielded Twisted Pair Cables: Category 6 as specified for horizontal cable for 

data service in Section 27 15 00 "Communications Horizontal Cabling." 

2.10 LOW-VOLTAGE WIRING 

A. Comply with Section 260523 "Control-Voltage Electrical Power Cables." 

B. Low-Voltage Control Cable: Multiple conductor, color-coded, No. 20 AWG copper, 

minimum. 

1. Sheath: PVC; except in plenum-type spaces, use sheath listed for plenums. 
2. Ordinary Switching Circuits: Three conductors unless otherwise indicated. 

3. Switching Circuits with Pilot Lights or Locator Feature: Five conductors unless 

otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine pathway elements intended for cables. Check raceways, cable trays, and 
other elements for compliance with space allocations, installation tolerances, 

hazards to cable installation, and other conditions affecting installation. 

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

3.2 INSTALLATION AND COMMISSIONING 

A. Installation. 

1. System components, including meters, electronic trip units, sensors, motor 

protection devices, relays, etc. included within power equipment lineups, shall 
be factory installed, wired, and tested prior to shipment to the job site. 

2. All control power, CT, PT, and data communications wiring shall be factory 

wired and harnessed within the equipment enclosure. 
3. All external wiring required to connect equipment lineups shall be installed by 

the electrical contractor. 

4. Contractor interconnection wiring requirements shall be identified on system 
drawings. 
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5. Vendor field technicians shall verify accuracy of installation prior to 

commissioning.  

B. System Commissioning and Acceptance. 
1. Factory-trained personnel shall perform on-site commissioning using 

automated commissioning tools to improve consistency and quality of 

commissioning. 
2. Engineering drawings shall be made available to the client for all EPMS 

projects. 

3. On-site commissioning and initial user training of the EPMS shall be included 
in bid. 

4. Commissioning shall include detailed scope of work checklist document with 
delivered functionality listed and checked. Shall include a screen capture and 

backup of all graphic. 

5. Commissioning shall include a full working demonstration of the system under 
normal operating conditions and simulated scenarios. 

3.3 CABLING 

A. Comply with NECA 1. 

B. Install cables and wiring according to requirements in Section 271500 

"Communications Horizontal Cabling." 

C. Wiring Method: Install wiring in raceway and cable tray except within consoles, 
cabinets, desks, and counters. Conceal raceway and wiring except in unfinished 

spaces. 

D. Wiring Method: Install wiring in raceway and cable tray except within consoles, 
cabinets, desks, and counters and except in accessible ceiling spaces and in 

gypsum board partitions where unenclosed wiring method may be used. Use NRTL-
listed plenum cable in environmental air spaces, including plenum ceilings. Conceal 

raceway and cables except in unfinished spaces.Install LAN cables using 

techniques, practices, and methods that are consistent with specified category 
rating of components and that ensure specified category performance of completed 

and linked signal paths, end to end. 

E. Install cables without damaging conductors, shield, or jacket. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 

"Identification for Electrical Systems." 

B. Label each power monitoring and control module with a unique designation. 
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3.5 GROUNDING 

A. Comply with IEEE 1100, "Recommended Practice for Powering and Grounding 

Electronic Equipment." 

3.6 FIELD QUALITY CONTROL 

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

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

including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service 

representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 

D. Tests and Inspections: 

1. Electrical Tests: Use caution when testing devices containing solid-state 
components. 

2. Continuity tests of circuits. 

3. Operational Tests: Set and operate controls at workstation and at monitored 
and controlled devices to demonstrate their functions and capabilities. Use a 

methodical sequence that cues and reproduces actual operating functions as 

recommended by manufacturer. Submit sequences for approval. Note 
response to each test command and operation. Note time intervals between 

initiation of alarm conditions and registration of alarms at central-processing 

workstation. 
a. Coordinate testing required by this Section with that required by 

Sections specifying equipment being monitored and controlled.Test 
LANs according to requirements in Section 271500 "Communications 

Horizontal Cabling." 

b. System components with battery backup shall be operated on battery 
power for a period of not less than 10 percent of calculated battery 

operating time. 

c. Verify accuracy of graphic screens and icons. 
d. Metering Test: Load feeders, measure loads on feeder conductor with an 

rms reading clamp-on ammeter, and simultaneously read indicated 

current on the same phase at central-processing workstation. Record 
and compare values measured at the two locations. Resolve 

discrepancies greater than 5 percent and record resolution method and 
results. 

e. Record metered values, control settings, operations, cues, time 

intervals, and functional observations and submit test reports printed by 
workstation printer. 
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E. Power monitoring and control equipment will be considered defective if it does not 

pass tests and inspections. 

F. Prepare test and inspection reports. 

G. Correct deficiencies, make necessary adjustments, and retest. Verify that specified 

requirements are met. 

H. Test Labeling: After satisfactory completion of tests and inspections, apply a label 
to tested components indicating test results, date, and responsible agency and 

representative. 

I. Reports: Written reports of tests and observations. Record defective materials and 
workmanship and unsatisfactory test results. Record repairs and adjustments. 

J. Remove and replace malfunctioning devices and circuits and retest as specified 
above. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain systems. See Section 017900 

"Demonstration and Training." 

1. Train Owner's management and maintenance personnel in interpreting and 
using monitoring displays and in configuring and using software and reports. 

Include troubleshooting, servicing, adjusting, and maintaining equipment. 

Provide a minimum of 6 hours' training. 
2. Training Aid: Use approved final versions of software and maintenance 

manuals as training aids. 

3.8 ON-SITE ASSISTANCE 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 

Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions. Provide up to two visits to Project during other-than-normal occupancy 

hours for this purpose. 

END OF SECTION  


