The City of Waltham

Invites
Interested Parties
To propose the best offer and or bid
For the service or product herewith described:

Building Management Control System,
School Department

The Bid Opening Will Be Held: Friday October 23, 2015 at 2:00 PM

Site Inspection and Briefing: Thursday October 15, 2015 at 1:00 PM
(Meet at the Former Phineas Lawrence School ,258 Trapelo Rd, Waltham MA 02452)

Last Day for Written Questions: Friday October 16, 2015 at 12 Noon
(To jpedulla@city.waltham.ma.us)

Phone: 781-314-3244,
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Invitation to Bid



The City of Waltham

Purchasing Department
REQUEST FOR BID (RFB)

Under the rules of M.G.L. Chapter 149, the Chief Procurement Officer of the City of Waltham
Purchasing Department hereby requests sealed bids for:

Building Management Control System, School Department
Price Proposals will be received at the office of the Purchasing Agent, City Hall, 610 Main Street,
Waltham MA 02452, until,

Friday October 23, 2015 at 2:00 PM
At which time and place the bids will be publicly opened and read

Site Inspection and Briefing: Thursday October 15, 2015 at 1:00 PM
(Meet at the Former Phines Lawrence School 258 Trapelo Rd, Waltham, MA 02452)

Last Day for Written Questions: Friday October 16, 2015 at 12 Noon

(To jpedulla@city.waltham.ma.us)

Specifications and information available on line by visiting the Waltham Purchasing Department
web site at www.city.waltham.ma.us/open-bids

BIDS MUST BE SIGNED AND ENCLOSED IN A SEALED ENVELOPE AND MARKED:
BID FOR: Building Management Control System

A 5% Bid Bond or Certified Check must accompany each bid submitted and made payable to,
and become the property of the City of Waltham, if the successful bidder refuses or neglects to
comply with the terms of the Contract.

If the Bidder is a corporation, state your correct corporate name and State of incorporation. If
Bidder is a partnership, state names and addresses of partners. If Bidder is a trust or other legal
entity, state correct names and addresses of trustees or names and address of those legally
authorized to bid and enter into contracts.

EXCEPTION OR ALTERNATES TO SPECIFICATIONS, TERMS OF SALE, AND DISCOUNTS AVAILABLE,
MUST BE INCLUDED IN THE BID PRIOR TO OPENING DATE.




Intent of Project

The School Department of the City of Waltham wishes to purchase 81 Aruba AP 105
Wireless Access Point



AGREEMENT

CITY OF WALTHAM

ARTICLE1. This agreement, made this day of , 2015 by and between the
CITY OF WALTHAM, party of the first part, hereinafter called the CITY, by its MAYOR, and

hereinafter called the CONTRACTOR.

ARTICLE 2.  Witnesseth, that the parties to this agreement, each in consideration of the agreement
on the part of the others herein contained, do hereby agree, the CITY OF WALTHAM for itself, and
said contractor for his heirs, executors, administrators and assigns as follows:

To furnish all equipment, machinery, tools and labor, to furnish and deliver all materials required to
be furnished (except as otherwise specified) and deliver in and about the project and to do and
perform all work in strict conformity with the provisions of this Contract and of the Notice to Bidders,
bid, Project Manual, and Drawings hereto annexed. The said Notice to Bidders, bid, Project Manual,
and Drawings are hereby made a part of this contract as fully and to the same effect as if the same
had been set forth at length and incorporated in the contracts.

ARTICLE 3. In consideration of the foregoing premises the CITY agrees to pay and the
CONTRACTOR agrees to receive as full compensation for everything furnished and done by the
CONTRACTOR under this contract, including all work required by not included in the items herein
mentioned, and also for all loss or damage arising out of the nature of the work aforesaid, or from the
action of the elements, or from any unforeseen obstruction or difficulty encountered in the
prosecution of the work, and for all expenses incurred by or in consequence of the suspension or
discontinuance of the work specified, and for well and faithfully completing the work, and the whole
thereof, as herein provided, such prices as are set forth in the accompanying bid.

This Agreement entered into as of the day and year first written above.

Substantial completion is 45 days from the date of the Notice to Proceed.




CITY OF WALTHAM, MASSACHUSETTS

FOR THE CITY FOR THE COMPANY

Jeannette A. McCarthy, MAYOR,

City of Waltham CONTRACTOR (Signature),
Date: Date:

Company

Address

John B. Cervone, City Solicitor
Date:
APPROVED AS TO FORM ONLY

Drew Echelson, Superintendent of Schools
Date:

Joseph Pedulla, Purchasing Agent
Date:

Paul Centofanti, Auditor
Date:

| CERTIFY THAT SUFFICIENT FUNDS
ARE AVAILABLE FOR THIS CONTRACT



Instructions



INSTRUCTIONS FOR BIDDERS

READ ALL DOCUMENTS.

Bidders should familiarize themselves with all the documents contained herein; it is
mandatory that all Bids be in compliance with all the provisions contained in said
documents.

FORMS AND ATTACHMENTS.

Bids are to be completed on the forms provided ONLY and enclosed in a sealed
envelope marked on the outside “BID (title)” and the name and address of bidder.
Attachments submitted in addition to the Waltham Purchasing Department produced
forms may not be considered.

PRINTED OR TYPED RESPONSE.

All information must be typewritten or printed in ink, including the price the bidder
offers in the space as provided on the bid form.

CORRECTIONS.

Bids that are submitted containing cross outs, white outs or erasures, will be rejected.
All corrections or modifications to the original bid are to be submitted in a separate
envelope, properly marked on the outside, “CORRECTION/ MODIFICATION TO BID

(title)” and submitted prior to the bid opening.

ALL DOCUMENTS SUBMITTED WITH YOUR RESPONSE WILL BE INCORPORATED INTO
THE CONTRACT.

PRICE IS ALL INCLUSIVE.

Bid prices shall encompass everything necessary for furnishing all items, materials,
supplies or services as specified, and in accordance with the specifications, including
proper packing, cost of delivery, and in the case of services, completion of same, as per
specifications.

PRICE DISCREPANCY.

In the event of a discrepancy between the Unit Price and the Extension, the Unit Price

shall prevail.



7.

10.

11.

12.

13.

14.

EXPLANATIONS, EXCEPTIONS
Explanations, exceptions or other information pertinent to the specifications may be
made in writing and included in the same envelope with the bid.

BID DEPOSITS.

Bid deposits are to be made payable to the City of Waltham. In the event that the
successful bidder fails to execute a Contract within (10) days of the receipt of said
contract, such security shall be retained by the city as liquidated damages.
Unsuccessful bidders’ deposits will be returned immediately following the award to
said successful bidder.

WITHDRAW.

A Bid may be withdrawn by written request prior to the schedule for the Bid Opening.
No withdrawals are permitted after the bid opening date and time. Withdrawals after
the bid opening date will cause the forfeit of the bid Deposit.

AWARD.

Bids will be awarded not later than (90) ninety days after the scheduled bid opening
date, unless otherwise stated, in the specifications. Unless otherwise specified, bids
will be evaluated on the basis of, completeness of your RFP response, responsiveness,
responsibility, best price and experience.

AWARD CRITERIA.

Qualified and responsive proposals will be evaluated based on Price, Technical, and
Compliance requirements.

DISCOUNTS.

Discounts for prompt payments will be considered when making awards.

TAX EXEMPT.

Purchases by the City of Waltham is exempt from any Federal, State or Massachusetts
Municipal Sales and/or Excise Taxes.

SAMPLES.

The City of Waltham may require the submission of samples either before or after the
awarding of a contract. Samples are to be submitted, at no charge to the City, so as to
ascertain the product's suitability. If specifically stated in the Bid that samples are
required, said samples must be submitted with the Bid prior to the Official Bid

Opening. Failure to submit said samples would be cause for rejection of Bid. All
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15.

16.

17.

18.

19.

samples must be called for and picked up within (30) thirty days of award or said
samples will be presumed abandoned and will be disposed of.

ACTIVE VENDOR LIST.

Vendors who wish to remain on the Active Bid List must either submit a Bid, No Bid, or
a letter requesting same, no later than the Official Bid Opening. This is applicable to
those vendors who have received the Invitation to Bid.

FUNDS APPROPRIATION.

THE CONTRACT OBLIGATION ON BEHALF OF THE CITY IS SUBJECT TO PRIOR

APPROPRIATION OF MONIES FROM THE GOVERNMENTAL BODY AND AUTHORIZATION

BY THE MAYOR.

THE AWARDING AUTHORITY RESERVES THE RIGHT TO REJECT ANY OR ALL BIDS, OR

ANY PART OF ANY BID, WHICH IN THE OPINION OF THE AWARDING AUTHORITY, IS IN

THE BEST INTERESTS OF THE CITY OF WALTHAM.

THE TAX ATTESTATION CLAUSE, CERTIFICATION OF NON-COLLUSION AND THE

CERTIFICATE OF VOTE AUTHORIZATION, are required by statute and are an integral

part of the Invitation for Bid and must be completed and signed by the person
submitting the Bid, or by the person/persons who are officially authorized to do so.
Failure to do so may disqualify the bid.

STANDARD OF QUALITY.

Where, in the specifications, one certain kind, type, catalog number, brand or
manufacturer of material is named, it shall be regarded as the required standard of
quality. Where two or more are named, these are presumed to be equal and the
Bidder may select one or the other. If the Bidder proposes to offer a substitute as an
equal, he shall so indicate on the Bid Form, the kind, type, catalog number, brand, or
manufacturer of material that is offered as an equal, and describe where it differs from
the specifications. Substituted items must be capable of performing all the functions
and/or operational features described or indicated in the specifications. Failure to
indicate the description of any substitute item on the Bid will be interpreted to mean

that the Bidder will furnish the item or service as specified.
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20.

21.

22.

23.

MODIFICATION.

No agreement, understanding, alteration or variation of the agreement, terms or
provisions herein contained shall bind the parties, hereto unless made and executed in
writing by the parties hereto.

ASSIGNMENT.

The final payment for work done under this Contract shall be made only after the
Contractor has signed a statement under the penalty of perjury, certifying that he has
completed the work described in the final estimate. Neither party hereto shall assign
this Contract or sublet it in part or as a whole without the prior written consent of the
other party hereto. The Contractor shall not assign any sum or sums due or becoming
due to him hereunder without the prior written consent of the City.

DELIVERIES:

a) The Contractor shall pay all freight and delivery charges. TheWaltham
Purchasing Department does not pay for shipping and packaging expenses. Items must
be delivered as stipulated in the specifications. All deliveries must be made to the
inside of city buildings. Sidewalk deliveries will not be accepted. City personnel are
not required to assist in the deliveries and contractors are cautioned to notify their
shippers that adequate assistance must be provided at the point of delivery, when
necessary.

b) All items of furniture must be delivered inside the building, set up, in place
and ready for use. Deliveries are to be made between the hours of 8:30 a.m. and 3:00
p.m., Monday through Friday, except on holidays.

c) All damaged items, or items which do not comply with specifications will not
be accepted and title therefore will not vest to the Waltham Purchasing Department
until such items are accepted and signed for, in good order, by the receiving
department.

d) The contractor must replace, without further cost to theWaltham Purchasing
Department, such damaged or non-complying items before payment will be made.
LABELING.

All packages cartons or other containers must be clearly marked with (a) building and
room destination; (b) description of contents of item number from specifications; (c)
quantity; (d) City of Waltham Purchase Order Number and (e) Vendor’s name and

order number.
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24.

25.

26.

GUARANTEES.

Unless otherwise stipulated in the specifications, furniture, equipment and similar
durable items shall be guaranteed by the contractor for a period of not less than one
year from the date of delivery and acceptance by the receiving department. In
addition, the manufacturer’s guarantee shall be furnished. Any items provided under
this contract which are or become defective during the guarantee period shall be
replaced the contractor free of charge with the specific understanding that all
replacements shall carry the same guarantee as the original equipment. The contractor
shall make such replacement immediately upon receiving notice from the Purchasing
Agent.

SINGLE VENDOR.

The Waltham Purchasing Department desires to award a single contract based on the
Grand Total Price. However, where applicable, the City reserves the right to make
multiple awards on a unit price basis if, in the opinion of the Waltham Purchasing
Department, it is in the best interest of theWaltham Purchasing Department.

BID OPENING INCLEMENT WEATHER

If, at the time of the originally scheduled bid opening, City Hall is closed to inclement
weather or another unforeseeable event, the bid opening will be extended until 2:00

PM on the next normal business day. Bids will be accepted until that date and time.
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GENERAL CONDITIONS
INFORMATION

All information shall come from the Office of the City Purchasing Agent. The
Contractor shall inquire at this office for any information needed. Wherever the
words “or equal as approved” are used, it is to be understood that the opinion of
the City Purchasing Agent shall govern.

SUITS

The Contractor shall assume defense of and shall indemnify and hold the City and
its agents harmless from all suits and claims against the City and its sub-
contractors arising from the use of any invention, patent right labor or
employment, or from any act of omission or neglect of the City, its agents,
employees or any subcontractor in performing the work, under this contract.

LAWS AND REGULATIONS

The Contractor shall conform to all the applicable rules, regulations, laws and
ordinances of the City of Waltham, the Commonwealth of Massachusetts, the
United States of America and all agencies having jurisdiction over this contract.

PROTECTION OF PROPERTY

The Contractor shall take all proper precautions to protect the City’s property from
damage and unnecessary inconvenience. Any City property damaged by the
Contractor in carrying out the provisions of this contract shall be restored to its
original condition, by and at the expense of the Contractor.

PROTECTION OF PERSONS

The Contractor shall take all proper precautions to protect persons from injury,
unnecessary inconvenience, and shall be responsible for his failure to do so. The
Contractor agrees to hold the City harmless from any and all liabilities of every
nature and description, which may be suffered through bodily injury, including
death, to any person, by reason of negligence of the Contractor, his agents or
employees, or any subcontractor.

SUBSTANTIAL COMPLETION.

Substantial completion is 45 days from the date of the Notice to Proceed.
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INSURANCE

A. WORKMAN’S COMPENSATION: The Contractor shall provide insurance for
the payment of compensation and furnishing of other benefits under Chapter 152
of the General Laws of the Commonwealth of Massachusetts to all persons to be
employed under this contract, the premiums for which shall be paid by the
Contractor. Contractors shall provide insurance on a primary basis and the
contractor’s policy shall be exhausted before resorting to other policies. The
contractor’s policy is the primary one not the contributory.

B. COMPREHENSIVE GENERAL LIABILITY

Bodily Injury: $1,000,000 Each Occurrence
$2,000,000 Aggregate

Property Damage: $1,000,000 Each Occurrence
$2,000,000 Aggregate

C. AUTOMOBILE (VEHICLE) LIABILITY

Bodily Injury $2,000,000 Each Occurrence

Property Damage $1,000,000 Aggregate
D. UMBRELLA POLICY

General liability $1,000,000
Your bid response must include a Certificate of Insurance with the above limits as
a minimum. In addition, the Certificate of Insurance must have the following text
contained in the bottom left box of the Certificate: “The City of Waltham is a
named additional insured for all insurances under the contract, excluding
Automobile and Workers Compensation coverage”. The Certificate of Insurance
must be mailed directly to:

Office of the Purchasing Agent

Purchasing Department

City of Waltham

610 Main Street

Waltham, MA 02452
PERSONNEL:

The Contractor shall employ a competent supervisor and all properly licensed
personnel necessary to perform the services required in this contract. The City
Purchasing Agent shall have the right to require the Contractor to remove and/or

replace any of the personnel for nonperformance or for unprofessional behavior.
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10.

11.

12.

15.

The City Purchasing Agent may require the Contractor to submit a weekly
performance record of the areas and of the work performed, on forms approved
by the City Purchasing Agent. The Contractor or his supervisor shall be available to
inspect such work as required by the City Purchasing Agent.

MATERIALS

The City or its Agent reserves the right to approve or reject any supplies, material
or equipment used by the Contractor. The Contractor agrees to replace any
supplies, material or equipment used by the Contractor. The Contractor agrees to
replace any rejected supplies, materials or equipment, to the satisfaction of the
City or its Agents.

TERMINATION OF CONTRACT

This contract may be terminated by the City upon deliverance to the Contractor of
a five-day written notice of said termination.

CONTRACT OBLIGATIONS

Contract obligations on behalf of the City are subject to an annual appropriation to
cover the contract obligation.

BIDDER EXPERIENCE EVALUATION

Each bidder shall submit with his bid, all the information relative to their
experience and qualifications in performing the work required under this contract
and shall have been in business for a minimum of five (5) years, in order for their
bid to be considered.

NOT-TO-EXCEED AMOUNT

The bid amount proposed in your company’s response is a “not-to- Exceed”
amount unless the City makes changes, in writing, to the scope of work to be
performed. The Change Order must be signed and approved by the City’s
Purchasing Agent, City Auditor, Law Department and the Mayor prior to the
commencement of the change order work. No work is to begin until the proper
approvals have been obtained. A change order will be priced at the unit price.
Failure to comply with this procedure will result in the cancellation of the contract

and the non-payment of services provided.
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16.

17

18

19.

FINANCIAL STATEMENTS.

The City may require, within five (5) days after the bid opening, a complete and
detailed Financial Statement prepared by a Certified Public Account, to determine
a bidder’s financial stability.

BREACH OF CONTRACT/ NON PERFORMANCE

If the Contractor shall provide services in a manner, which is not to the satisfaction of
the City, the City may request that the Contractor refurnish services at no additional
cost to the City until approved by the City. If the Contractor shall fail to provide
services, which are satisfactory to the City, the City in the alternative may make any
reasonable purchase or Contract to purchase services in substitution for those due
from the Contractor. The City may deduct the cost of any substitute Contract for
nonperformance of services together with incidental and consequential damages from
the Contract price and shall withhold such damages from sums due or to become due
to the Contractor. If the damages sustained by the City exceed sums due or to become
due, the Contractor shall pay the difference to the City upon demand. The Contractor
shall not be liable for any damages sustained by the City due to the Contractor's failure
to furnish services under the terms of this Contract if such failure is in fact caused by
the occurrence of a contingency the nonoccurrence of which was a basic assumption
under which this Contract was made, including a state of war, embargoes,
expropriation of labor strike or any unanticipated federal, state or municipal
governmental regulation of order, provided that the Contractor has notified the City in
writing of such cause within seven (7) days after its occurrence.

RIGHT TO AUDIT

The City of Waltham has the right to review and audit documents related to this
contract. This right extends to any subcontractor, supplier or other entity used by the
prime contractor to fulfill the obligations under this contract.

CITY ORDINANCE. APPROVAL OF CONTRACTS BY MAYOR, SEC. 3-12 OF THE CITY

ORDINANCES.

All contract made by any department, board or commission where the amount
involved is two thousand dollars ($2,000) or more shall be in writing, and no such
contract shall be deemed to have been made or executed until the approval of the

Mayor is affixed thereto. Any construction contract shall, and all other contracts may,
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where the contract exceed five thousand dollars ($5,000) be required to be
accompanied by a bond with sureties satisfactory to the Mayor.

20. CORI BACKGROUND CHECK.
Because the work involved in this project may be during normal working hours and
around students, all employees working on this project are required to take and pass a
CORI background check. The School Department may request the removal of any

employee that does not pass the CORI Check

NOTE
Failure to submit any of the required documents, in this or in other sections, with your bid

response package may cause the disqualification of your proposal
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Specifications



Building Management Control System

Part 1. BAS Contractor Qualifications

The Contractor shall have a minimum of 5 years experience in the sales,
installation, engineering, programming servicing and commissioning of
NiagaraAx.

The Contractor must be an authorized factory direct representative in good
standing of the manufacturer of the proposed hardware and software components.
Provide a letter dated within the last 12 months, from the manufacturer certifying
that the Contractor is an authorized factory direct representative.

The Contractor shall a minimum of three (3) technicians who have successfully
completed the factory authorized training of the proposed manufactures hardware
and software components and have successfully completed NiagaraAX
certification course(s).

Contractor must provide proof of required training.

The Contractor’s capabilities shall include engineering and design of control
systems, programming, electrical installation of control systems, troubling
shooting and service.

The contractor shall submit a list of no less than three (3) similar (in function,
application and design) projects, which have similar Building Automation
Systems as specified herein installed by the Contractor.

These projects must be on-line and functional such that the Owner’s/User’s
representative can observe the system in full operation.

Provide a new building automation system to control and monitor the
building’s mechanical and electrical systems.

The system installed shall seamlessly connect devices other than HVAC
throughout the building regardless of subsystem type, i.e. HVAC, lighting, and
security devices should easily coexists on the same network channel without the
need for gateways.

Components not supplied by the primary manufacturer shall be integrated to
share common software for network communications, time scheduling, alarm
handling, and history logging.

The Installer furnishing the BAS network shall meet with the Installer(s)
furnishing each of the following products to coordinate details of the
interface between these products and the DDC network.

The Owner or his designated representative shall be present at this meeting.

Each Installer shall provide the Owner and all other Installers with details of the
proposed interface, hardware and software identifiers for the interface points,
network identifiers, wiring requirements, communication speeds, and required
network accessories.



The purpose of this meeting shall be to insure there are no unresolved issues
regarding the integration of these products into the BAS network.

Submittals for these products shall not be approved prior to the completion of
this meeting.

Provide new controllers of the latest revisions with input and output points
as specified herein.

Operator workstations located as listed in the specifications.

Furnish and install all controllers to achieve system operation, any control
devices, conduit and wiring, in the facility as required to provide the
operation specified.

Furnish and load all software required to implement a complete and
operational BAS.

Part 2 — Scope of Work

2.1 General Description

A.  The Building Automation System (BAS) shall use an open architecture and where
applicable support a multi-vendor environment. To accomplish this effectively,
the BAS shall not be limited to a single open communication protocol standard,
but to also integrate third-party devices and applications via additional protocol
and through the latest software standards. The system configuration shall be
available for use on the Internet, or intranets using off the shelf, industry standard
technology compatible with other owner provided networks.

B.  The Building Automation System shall consist of the following:
Supervisory Controllers

Portable Operator's Terminals — Portable PC’s

Distributed User Interfaces

Network processing, data storage and communications equipment
Other components required for a complete and working BAS

C.  The system shall be modular in nature, and shall permit expansion of both
capacity and functionality through the addition of sensors, actuators, controllers
and operator devices, while re-using existing controls equipment.

D.  The system architectural design shall eliminate dependence upon any single
device for alarm generation and control execution. The failure of any single
component or network connection shall not interrupt the execution of control
strategies at other operational devices.

E.  Acceptable Systems
1. Facility Explorer by Johnson Controls
2. Others per addendum

AR A

2.2 BAS Architecture

A. Automation Network
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The automation network shall be configured as a Client/Server network with a
web server operating on the Client’s LAN/WAN. The web browser interface
is extended over the LAN/WAN. Monitoring and control of the BAS is
available using the web browser interface.

. The automation network shall include the option of a PC industry standard of

Ethernet TCP/IP. Where used, LAN controller cards shall be standard *“off
the shelf” products available through normal PC vendor channels.

The BAS shall network multiple user interface clients, system controllers and
systems supervisors as required for systems operation.

. The automation network option shall be capable of operating at a

communication speed of 100 Mbps.

Supervisory Controllers shall reside on the Automation Network

The automation network option will be compatible with other enterprise-wide
networks. Where indicated, the automation network shall be connected to the

enterprise network and share resources with it by way of standard networking
devices and practices.

B. Control Network

1. Supervisory Controllers shall provide management over the control
network(s) and shall support the following communications protocols:

a. BACnet® Standard (ANSI/ASHRAE Standard 135- ) MS/TP and
Ethernet/IP

b. LONWORKS® enabled devices using the free topology transceiver
(FTT-1x).

c¢. Johnson Controls® N2 Open.

d. Modbus RTU and Modbus TCP.

2. The Supervisory Controller shall be BTL (BACnet Testing Laboratories)
listed as B-BC (BACnet Building Controller) and support the following data
link options:

a. BACnet Internet Protocol (IP) (Annex J).
b. BACnet IP (Annex J) Foreign.
c. 1SO 8802-3, Ehternet (Clause 7).

3. Control networks shall provide either “Peer-to-Peer,” Master-Slave, or
Supervised Token Passing communications, and shall operate at a minimum
communication speed of 9600 baud.

4. Programmable Controllers shall reside on the control network.

5. A BACnet Protocol Implementation Conformance Statement (PICS) shall be
provided for each controller device (master or slave) that will communicate
on the BACnet MS/TP Bus.

6. The PICS shall be submitted 10 days prior to bidding.

C. Integration
1. Hardwired
a. Analog and digital signal values shall be passed from one system to
another via hardwired connections.
b. There will be one separate physical point on each system for each point
to be integrated between the systems.
2. Direct Protocol (Integrator Panel)
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a. The BAS shall include appropriate hardware equipment and software to
allow bi-directional data communications between the BAS system and
3" party manufacturers’ control panels. The BAS shall receive, react
to, and return information from multiple building systems, including
but not limited to the chillers, boilers, variable frequency drives, power
monitoring system, lighting and medical gas.

b. All data required by the application shall be mapped into the BAS, and
shall be transparent to the operator.

c. Point inputs and outputs from the third party controllers shall have
real-time interoperability with BAS software features such as:
Schedules, Control Software, Energy Management, Custom Process
Programming, Alarm Management, Historical Data and Trend
Analysis, Totalization, and Local Area Network Communications.

3. BACnet Protocol Integration

a. The BACnet over Ethernet and BACnet MS/TP shall comply with the
ASHRAE BAChnet standard 135-2004.

b. A complete Protocol Implementation Conformance Statement (PICS)
shall be provided for all BACnet system devices.

c. The ability to command, share point object data, change of state (COS)
data and schedules between the host and BACnet systems shall be
provided.

4. Modbus Protocol Integration

a. The BAS shall provide direct connection to Modbus devices without
the use of protocol converters.

b. All data required by the application shall be mapped into the BAS and
shall be transparent to the operator.

c. Point inputs and outputs from the Modbus devices shall have real-time
interoperability with BAS software features such as: Schedules, Control
Software, Energy Management, Custom Process programming, Alarm
Management, Historical Data and Trend Analysis, Totalization and
local area network communications.

2.3 User Interface

A.  Browser Based Operator Interface

1. The system shall be capable of supporting an unlimited number of clients
using standard Web browser such as Internet Explorer™ or Mozilla
Firefox™. Systems requiring additional software (to enable a standard Web
browser) to be resident on the client machine, or manufacture-specific
browsers shall not be acceptable.

2. The Web browser software shall run on any operating system and system
configuration that is supported by the Web browser. Systems that require
specific machine requirements in terms of processor speed, memory, etc., in
order to allow the Web browser to function with the Building Automation
System (BAS), shall not be acceptable.

3. The Web browser client shall support at a minimum, the following functions:

a. User log-on identification and password shall be required. If an
unauthorized user attempts access, notice of access failure shall be
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displayed. Security using authentication and encryption techniques to
prevent unauthorized access shall be implemented.

b. HTML programming shall not be required to display system graphics
or data on a Web page. Editing of the Web page shall be allowed if the
user desires a specific look or format.

c. Storage of the graphical screens shall be in the Supervisory Controller
or the server, without requiring any graphics to be stored on the client
machine. Systems that require graphics storage on each client are not
acceptable.

d. Real-time values displayed on a web page shall update automatically
without requiring a manual “refresh” of the web page.

e. Users shall have administrator-defined access privileges. Depending on
the access privileges assigned, the user shall be able to perform the
following:

1. Modify common application objects, such as schedules and
setpoints in a graphical manner.

2. Commands binary objects to start and stop.

3. View logs and charts.

4. View alarms.

f. Graphic screens on the Web Browser client shall support hypertext
links to other locations on the Internet or on Intranet sites, by
specifying the Uniform Resource Locator (URL) for the desired link.

4, Alarms

a. Alarm feature shall allow user configuration of criteria to create, route,
and manage alarms and events. It shall be possible for specific alarms
from specific points to be routed to specific alarm recipients. The
alarm management portion of the user interface shall, at the minimum,
provide the following functions:

1. Allow configuration to generate alarms on any numeric, binary,
or data point in the system.

2. Generate alarm records that contain a minimum of a timestamp,
original state, acknowledged state, alarm class and priority.

3. Allow the establishment of alarm classes that provide the routing
of alarms with similar characteristics to common recipients.

4. Allow a user, with the appropriate security level, to manage
alarms - including sorting, acknowledging, and tagging alarms.

5. Reports and Summaries

a. Reports and Summaries shall be generated and directed to the user
interface displays, with subsequent assignment to printers, or disk. As a
minimum, the system shall provide the following reports:

1. All points in the BAS
2. All points in each BAS application

All points in a specific controller

All points in a user-defined group of points

All points currently in alarm

All BAS schedules

All user defined and adjustable variables, schedules, interlocks

and the like

Al
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b.
C.

Reports shall be exportable to .pdf, .txt, or .csv formats.
The system shall allow for the creation of custom reports and queries.

6. Schedules

a.

b.

A graphical display for time-of-day scheduling and override scheduling
of building operations shall be provided. At a minimum, the following
functions shall be provided:

1. Regular schedules

2. Repeating schedules

3. Exception Schedules
Weekly schedules shall be provided for each group of equipment with a
specific time use schedule.
It shall be possible to define one or more exception schedules for each
schedule including references to calendars.
Monthly calendars shall be provided that allow for simplified
scheduling of holidays and special days. Holidays and special days
shall be user-selected with the pointing device or keyboard.

7. Password

a.

i.
8. Dyna
a.

b.

C.

Multiple-level password access protection shall be provided to allow
the system manager to assign user interface control, display, and
database manipulation capabilities deemed appropriate for each user
based on an assigned password.

Each user shall have the following: a user name, a password, and
access levels.

The system shall provide the capability to require a password of
minimum length and require a combination of characters and numerical
or special characters.

. When entering or editing passwords, the system shall not echo the

actual characters for display on the monitor.

The system shall provide unlimited flexibility with access rights. A
minimum of four levels of access shall be provided along with the
ability to customize the system to provide additional levels.

A minimum of 100 unique passwords shall be supported.

. Operators shall be able to perform only those commands available for

their respective passwords. Display of menu selections shall be limited
to only those items defined for the access level of the password used to
log-on.
The system shall automatically generate a report of log-on/log-off and
system activity for each user.
All log data shall be available in .pdf, .txt, and .csv formats.

mic Color Graphics

The graphics application program shall be supplied as an integral part
of the User Interface.

The graphics applications shall include a create/edit function and a
runtime function. The system architecture shall support an unlimited
number of graphics documents (graphic definition files) to be generated
and executed.

The graphics shall be able to display real-time data that is acquired,
derived, or entered.
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B.

d.

Graphics runtime functions —Each graphic application shall be capable
of the following functions:

1. All graphics shall be fully scalable

2. The graphics shall support a maintained aspect ratio.

3. Multiple fonts shall be supported.

4. Unique background shall be assignable on a per graphic basis.
Operation from graphics — It shall be possible to change values
(setpoints) and states in systems controlled equipment within the Web
browser interface.

Graphic editing tool — A graphic editing tool shall be provided that
allows for the creation and editing of graphic files. The graphic editor
shall be capable of performing/defining all runtime binding.

9. Historical Data Collection

a.

All numeric, binary or data points in the system database shall allow
their values to be logged over time (trend log). Each historical record
shall include the point’s name, a time stamp including time zone, and
the point’s value.

The Supervisory Controller shall have the ability to store its historical
data records locally and periodically to a remote server on the network
(archiving).

The configuration of the historical data collection shall allow for
recording data based on change of value or on a user-defined time
interval.

. The configuration of the historical data collection shall allow for the

collection process to stop or rollover when capacity has been reached.
A historical data viewing utility shall be provided with access to all
history records. This utility shall allow historical data to be viewed in a
table or chart format.

The history data table view shall allow the user to hide/show columns
and to filter data based on time and date. The history data table shall
allow exporting to .txt, .csv, or .pdf file formats.

. The historical data chart view shall allow different point histories to be

displayed simultaneously, and also provide panning and zooming
capabilities.

10.Audit Log

a.

For each log entry, provide the following data;
1. Time and date
2. User ID
3. Change or activity: i.e., Change setpoint, add or delete objects,
commands, etc.

11. Database Backup and Storage

a.

The user shall have the ability to backup the Supervisory Controller
databases.

Portable Operator Terminal

1. The BAS Contractor shall provide a portable operator terminal for
programming purposes. The terminal shall be configured as follows:

a.

Personal Laptop Computer



b. 512 MB RAM (minimum) — Windows 2003, Windows 7, Windows XP
Professional or Windows Vista

c. SVGA 1024x768 resolution color display

d. Complete workstation software packages, including any hardware or
software.

e. Software registration cards for all included software shall be provided
to the Owner.

f. External power supply/battery charger

2. Software

a. Portable operator terminals shall support all controllers within the
system on a direct-connect communications basis.

b. When used to access First or Second Tier controllers, the portable
operator terminal shall utilize the standard operator workstation
software, as previously defined.

c. When used to access Application Specific Controllers, the portable
operator terminal shall utilize either the standard operator workstation
software, as previously defined, or controller-specific utility software.

2.4 Automation Network

A.  Supervisory Server

1. A central server, located (in, at) Lawrence School, shall be provided. The
server shall support all Supervisory Controllers connected to the customer’s
network whether local or remote.

2. Server Hardware Requirements: The server hardware platform shall have the
following requirements:

a. The computer shall be an Intel Pentium IV based computer (minimum
processing speed of 2.0 GHz with 1 GB RAM minimum, and a 1-
gigabyte minimum hard drive). It shall include a 32X CD-ROM drive
with write and rewrite capability (R, RW), 1-parallel ports, 2-
asynchronous serial ports and 4-USB ports. A minimum 197, 28-dot
pitch XVGA (1280 x 960) color monitor with a minimum 80 Hz
refresh rate shall also be included. Alternately (at the discretion of the
owner) provide a 17” flat panel LCD monitor with comparable
resolution.

b. The operating system shall be: 32 bit OS- Microsoft Windows XP
Professional, Windows 2003 or 2008 Server (if Microsoft 11S is
disabled), Vista Business, or Windows 7, with Mozilla Firefox or
Internet Explorer 5.0 or later. (64 bit OS — Win64 version of Windows
XP Professional or Win 64 version of Windows 7).

c. Connection to the BAS network shall be via an Ethernet network
interface card, 100 Mbps.

3. Local connections shall be via an Ethernet LAN. Remote connections can be
via ISDN, ADSL, T1 or dial-up connection.

4. It shall be possible to provide access to all Supervisory Controllers via a
single connection to the server. In this configuration, each Supervisory
Controller can be accessed from the Graphical User Interface (GUI) or from a
standard Web browser by connecting to the server.

5. The server shall provide the following functions, at a minimum:



a. Global Data Access: The server shall provide complete access to
distributed data defined anywhere in the system.

b. Distributed Control: The server shall provide the ability to execute
global control strategies based on control and data objects in any
Supervisory Controller in the network, local or remote.

c. The server shall include a master clock service for its subsystems and
provide time synchronization for all Supervisory Controllers .

d. The server shall accept time synchronization messages from trusted
precision Atomic Clock Internet sites and update its master clock based
on this data.

e. The server shall provide scheduling for all Supervisory Controllers and
their underlying field control devices.

f. The server shall provide demand limiting that operates across all
Supervisory Controllers. The server must be capable of multiple
demand programs for sites with multiple meters and or multiple sources
of energy. Each demand program shall be capable of supporting
separate demand shed lists for effective demand control.

g. The server shall implement a 16-level Command Prioritization scheme
for safe and effective contention resolution of all commands issued to
Supervisory Controllers. Systems not employing this prioritization shall
not be accepted.

h. Each Supervisory Controller supported by the server shall have the
ability to archive its log data, alarm data and database to the server,
automatically. Archiving options shall be user-defined including
archive time and archive frequency.

i. The server shall provide central alarm management for all Supervisory
Controllers supported by the server. Alarm management shall include:

1. Routing of alarms to display, printer, email and email compatible
pagers

2. View and acknowledge of alarms

3. Query alarm logs based on user-defined parameters

6. The server shall provide central management of log data for all Supervisory
Controllers supported by the server. Log data shall include process logs,
runtime and event counter logs, audit logs and error logs.

Supervisory Controller
1. The Supervisory Controller must provide the following hardware features as a
minimum:
a. Communications
1. One 10/100 Mb Ethernet Port — RJ-45 connection
2. One RS-232 port
3. One RS-485 port (up to 57,600 baud)
4. Optional internal auto-dial/auto-answer 56K modem.
— Use for remote dial-in.
5. Expandable communications ports including LON, RS485,
Modem, Wireless Terminal Equipment Control
6. All required protocol drivers are included.
b. Optional Inputs/Outputs (LP-FXNDIO16)
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1. Four form A SPST relay outputs rated for 24 VAC/VDC @ 500
mA resistive each with individual LED indicators
2. Eight Universal Inputs for 10K NTC, 4-20 mA, 0-10 V, Dry
contact
3. Four 0-10v analog outputs.
c. Optional Inputs/Outputs (LP-FXNDIO34)
1. Ten form A SPST relay outputs rated for 24 VAC/VDC @ 500
mA resistive each with individual LED indicators
2. Sixteen Universal Inputs for 10K NTC, 4-20 mA, 0-10 V, Dry
contact
3. Eight 0-10 V analog outputs.
d. Optional Remote Inputs/Outputs (LP-FXRIO16)
1. Four form A SPST relay outputs rated for 24 VAC/VDC @ 500
mA resistive each with individual LED indicators
2. Eight Universal Inputs for 10K NTC, 4-20 mA, 0-10 V, Dry
contact
3. Four 0-10v analog outputs.
4. Communicates to Supervisory Controller via standard RS-485
connection.
e. Optional Battery Backup
1. Battery backup provided for all on board functions including 1/0
2. Battery is monitored and trickle charged
3. Battery maintains processor operation through power failures for
a pre-determined interval, and then writes all data to flash
memory, shuts the processor down, and maintains the clock for
three months.
f. Environment

1. Must be capable of operation over a temperature range of
0 °C to 50 °C (32 °F to 122 °F).

2. Must be capable of withstanding storage temperatures of
between
0 °C and 60 °C (32 °F to 140 °F).

3. Must be capable of operation over a humidity range of 5% to
95% RH, non-condensing

. The Supervisory Controller shall be a fully user-programmable device
capable of providing all of the capability described in Section 2.3 Part A.

. Automation network — The Supervisory Controller shall reside on the
automation network. Each Supervisory Controller shall support one or more
sub-networks of controllers.

. The Supervisory Controller shall have the capability to communicate directly
with Modbus without the use of an additional gateway.

. The Supervisory Controller shall have the capability to provide secure
communications via SSL (Secure Socket Layer).

. User Interface — Each Supervisory Controller shall have the ability to deliver
a web based user interface as previously described. All computers connected
physically or virtually to the automation network shall have access to the web
based UI.
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7. Power Failure — In the event of the loss of normal power, The Supervisory
Controller shall continue to operate for a defined period after which there
shall be an orderly shutdown of all programs to prevent the loss of database or
operating system software (when using battery backup). Flash memory shall
be incorporated for all critical controller configuration data.

a. During a loss of normal power, the control sequences shall go to the
normal system shutdown conditions.

b. Upon restoration of normal power and after a minimum off-time delay,
the controller shall automatically resume full operation without manual
intervention through a normal soft-start sequence.

8. Certification — All controllers shall be listed by Underwriters Laboratories
(UL).
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Compliance

(Required Documents.)
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Compliance
The compliance documents in this section must be completed, signed and
returned with your bid package.

Purchasing Department
City of Waltham
610 Main Street
Waltham, MA 02452
Failure to submit the completed documents will cause the disqualification of
the proposal.

Section Index

Check when Complete
e Non-collusion form and Tax Compliance form........coceeceeeeeccveveevevennene.
e Corporation Identification FOrm.......ccccovervevenenenenrne e
o Certificate of Vote Authorization.........ccceveeeeceie e
e Certificate of Insurance (showing all limits of WC &GL)....................
®  Three (3) REFErENCES... ..ottt et et e
o 5% Bid Bond or Certified ChecK.....cccoceceeevrne e
o Debarment Certificate ......couvivevicceieie e
®  Right-t0-KNOW LaW....c.covioiiiieeecece et e

Your Company’s Name:

Service or Product Bid

NOTE: Failure to submit any of the required documents, in this or in other sections, with your bid
response package may cause the disqualification of your proposal.
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NON-COLLUSION FORM AND TAX COMPLIANCE FORM

CERTIFICATE OF NON-COLLUSION

The undersigned certifies under penalties of perjury that this bid or proposal has been made and
submitted in good faith and without collusion or fraud with any other person. As used in this
certification, the word “person” shall mean any natural person, business, partnership, corporation,
union, committee, club, or other organization, entity or group of individuals. The undersigned
certifies that no representations made by any City officials, employees, entity, or group of individuals

other than the Purchasing Agent of the City of Waltham was relied upon in the making of this bid

)

(Signature of person signing bid or proposal) Date

(Name of business)

TAX COMPLIANCE CERTIFICATION

Pursuant to M.G.L. c. 62C, & 49A,I certify under the penalties of perjury that, to the best of my
knowledge and belief, | am in compliance with all laws of the Commonwealth relating to taxes,
reporting of employees and contractors, and withholding and remitting child support.

)

Signature of person submitting bid or proposal Date

Name of business

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid response
package may cause the disqualification of your proposal.

34



CERTIFICATE OF VOTE OF AUTHORIZATION

Date:

| , Clerk of hereby certify
that at a meeting of the Board of Directors of said Corporation duly held on the day
of at which time a quorum was present and voting throughout, the

following vote was duly passed and is now in full force and effect:

VOTED: That (name) is hereby authorized, directed and empowered for
the name and on behalf of this Corporation to sign, seal with the corporate seat, execute,
acknowledge and deliver all contracts and other obligations of this Corporation; the
execution of any such contract to be valid and binding upon this Corporation for all purposes,
and that this vote shall remain in full force and effect unless and until the same has been
altered, amended or revoked by a subsequent vote of such directors and a certificate of such
later vote attested by the Clerk of this Corporation.

| further certify that is duly elected/appointed
of said corporation

SIGNED:

(Corporate Seal)

Clerk of the Corporation:

Print Name:

COMMONWEALTH OF MASSACHUSETTS

County of Date:

Then personally appeared the above named and acknowledged the foregoing instrument to
be their free act and deed before me,

Notary Public;

My Commission expires:
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CORPORATION IDENTIFICATION

The bidder for the information of the Awarding Authority furnishes the following
information.
If a Corporation:
Incorporated in what state

President

Treasurer

Secretary

Federal ID Number

If a foreign (out of State) Corporation — Are you registered to do business in Massachusetts?

Yes , No

If you are selected for this work you are required under M.G.L.ch. 30S, 39L to obtain from
the Secretary of State, Foreign Corp. Section, State House, Boston, a certificate stating that
you Corporation is registered, and furnish said certificate to the Awarding Authority prior to
the award.

If a Partnership: (Name all partners)
Name of partner
Residence
Name of partner
Residence

If an Individual:
Name
Residence

If an Individual doing business under a firm’s name:
Name of Firm

Name of Individual

Business Address

Residence

Date

Name of Bidder

By
Signature
Title
Business Address (POST OFFICE BOX NUMBER NOT ACCEPTABLE)
City State Telephone Number Today’s Date
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PROVIDE THREE (3) SERVICE APPROPRIATE REFERENCES

1. Company Name:
Address:
Contact Name:
Phone #
Type of service/product provided to this Company:

Dollar value of service provided to this Company:

2. Company Name:
Address:
Contact Name:
Phone #
Type of service/product provided to this Company:

Dollar value of service provided to this Company:

3. Company Name:
Address:
Contact Name:
Phone #
Type of service/product provided to this Company:

Dollar value of service provided to this Company:

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid
response package will be cause for the disqualification of your company.



RIGHT TO KNOW LAW

Any vendor who receives an order or orders resulting from this invitation agrees to submit a
Material Safety Data Sheet (MSDS) for each toxic or hazardous substance or mixture
containing such substance, pursuant to M.G.L. c. 111F, §§8,9 and 10 and the regulations
contained in 441 CMR 21.06 when deliveries are made. The vendor agrees to deliver all
containers properly labeled pursuant to M.G.L. c. 111F §7 and regulations contained in 441
CMR 21.05. Failure to furnish MSDS and/or labels on each container may result in civil or
criminal penalties, including bid debarment and action to prevent the vendor from selling
said substances, or mixtures containing said substances within the Commonwealth. All
vendors furnishing substances or mixtures subject to Chapter 111F or M.G.L. are cautioned to
obtain and read the laws, rules and regulations referenced above. Copies may be obtained
from the State House Bookstore, Secretary of State, State House, Room 117, Boston, MA

(617) 727-2834.

Authorized Signature Indicating Compliance with the Right-to-know laws:

Signature Date

Print Name

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid
response package may cause the disqualification of your proposal.
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DEBARMENT CERTIFICATION

In connection with this bid and all procurement transactions, by signature thereon, the
respondent certifies that neither the company nor its principals are suspended, debarred,
proposed for debarment, declared ineligible, or voluntarily excluded from the award of
contracts, procurement or non procurement programs from the Commonwealth of
Massachusetts, the US Federal Government and /or the City of Waltham. “Principals” means
officers, directors, owners, partners and persons having primary interest, management or
supervisory responsibilities with the business entity. Vendors shall provide immediate
written notification to the Purchasing Agent of the City of Waltham at any time during the
period of the contract of prior to the contract award if the vendor learns of any changed
condition with regards to the debarment of the company or its officers. This certification is a
material representation of fact upon which reliance will be placed when making the business
award. If at any time it is determined that the vendor knowingly misrepresented this
certification, in addition to other legal remedies available to the city of Waltham, the contract

will be cancelled and the award revoked.

Company Name

Address

City , State , Zip Code

Phone Number ( )

E-Mail Address

Signed by Authorized Company Representative:

Print name )

Date
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BID PRICE FORM

(Follows)



PRICE SHEET

My Company offers to deliver the items described within this
document for the ALL INCLUSIVE PRICE OF:

$

My company recognizes receipt of addenda #: , , ,

Company’s Name:

Authorized Signature:

Print Name:

Date:
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	Update of Bldg Management Control System  Final 9 18 15 (3).pdf
	1. Part 2 – Products 
	General Description 
	A. The Building Automation System (BAS) shall use an open architecture and where applicable support a multi-vendor environment.  To accomplish this effectively, the BAS shall not be limited to a single open communication protocol standard, but to also integrate third-party devices and applications via additional protocol and through the latest software standards. The system configuration shall be available for use on the Internet, or intranets using off the shelf, industry standard technology compatible with other owner provided networks. 
	B. The Building Automation System shall consist of the following: 
	1. Supervisory Controllers 
	2. Portable Operator's Terminals – Portable PC’s 
	3. Distributed User Interfaces  
	4. Network processing, data storage and communications equipment 
	5. Other components required for a complete and working BAS  

	C. The system shall be modular in nature, and shall permit expansion of both capacity and functionality through the addition of sensors, actuators, controllers and operator devices, while re-using existing controls equipment. 
	D. The system architectural design shall eliminate dependence upon any single device for alarm generation and control execution.  The failure of any single component or network connection shall not interrupt the execution of control strategies at other operational devices. 
	E. Acceptable Systems 
	1. Facility Explorer by Johnson Controls 
	2. Others per addendum 


	1.2 BAS Architecture  
	A. Automation Network 
	1. The automation network shall be configured as a Client/Server network with a web server operating on the Client’s LAN/WAN.  The web browser interface is extended over the LAN/WAN. Monitoring and control of the BAS is available using the web browser interface. 
	2. The automation network shall include the option of a PC industry standard of Ethernet TCP/IP.  Where used, LAN controller cards shall be standard “off the shelf” products available through normal PC vendor channels. 
	3. The BAS shall network multiple user interface clients, system controllers and systems supervisors as required for systems operation. 
	4. The automation network option shall be capable of operating at a communication speed of 100 Mbps.  
	5. Supervisory Controllers shall reside on the Automation Network 
	6. The automation network option will be compatible with other enterprise-wide networks. Where indicated, the automation network shall be connected to the enterprise network and share resources with it by way of standard networking devices and practices.   

	B. Control Network 
	1. Supervisory Controllers shall provide management over the control network(s) and shall support the following communications protocols: 
	a. BACnet® Standard (ANSI/ASHRAE Standard 135- ) MS/TP and Ethernet/IP 
	b. LonWorks® enabled devices using the free topology transceiver (FTT-1x). 
	c. Johnson Controls® N2 Open. 
	d. Modbus RTU and Modbus TCP. 

	2. The Supervisory Controller shall be BTL (BACnet Testing Laboratories) listed as B-BC (BACnet Building Controller) and support the following data link options: 
	a. BACnet Internet Protocol (IP) (Annex J). 
	b. BACnet IP (Annex J) Foreign.  
	c. ISO 8802-3, Ehternet (Clause 7). 

	3. Control networks shall provide either “Peer-to-Peer,” Master-Slave, or Supervised Token Passing communications, and shall operate at a minimum communication speed of 9600 baud. 
	4. Programmable Controllers shall reside on the control network. 
	5. A BACnet Protocol Implementation Conformance Statement (PICS) shall be provided for each controller device (master or slave) that will communicate on the BACnet MS/TP Bus. 
	6. The PICS shall be submitted 10 days prior to bidding. 

	C. Integration 
	1. Hardwired 
	a. Analog and digital signal values shall be passed from one system to another via hardwired connections. 
	b. There will be one separate physical point on each system for each point to be integrated between the systems. 

	2. Direct Protocol (Integrator Panel)  
	a. The BAS shall include appropriate hardware equipment and software to allow bi-directional data communications between the BAS system and 3rd party manufacturers’ control panels. The BAS shall receive, react to, and return information from multiple building systems, including but not limited to the chillers, boilers, variable frequency drives, power monitoring system, lighting and medical gas. 
	b. All data required by the application shall be mapped into the BAS, and shall be transparent to the operator. 
	c. Point inputs and outputs from the third party controllers shall have real time interoperability with BAS software features such as: Schedules, Control Software, Energy Management, Custom Process Programming, Alarm Management, Historical Data and Trend Analysis, Totalization, and Local Area Network Communications. 

	3. BACnet Protocol Integration 
	a. The BACnet over Ethernet and BACnet MS/TP shall comply with the ASHRAE BACnet standard 135-2004. 
	b. A complete Protocol Implementation Conformance Statement (PICS) shall be provided for all BACnet system devices. 
	c. The ability to command, share point object data, change of state (COS) data and schedules between the host and BACnet systems shall be provided. 

	4. Modbus Protocol Integration 
	a. The BAS shall provide direct connection to Modbus devices without the use of protocol converters. 
	b. All data required by the application shall be mapped into the BAS and shall be transparent to the operator. 
	c. Point inputs and outputs from the Modbus devices shall have real-time interoperability with BAS software features such as: Schedules, Control Software, Energy Management, Custom Process programming, Alarm Management, Historical Data and Trend Analysis, Totalization and local area network communications.   



	1.3 User Interface 
	A. Browser Based Operator Interface 
	1. The system shall be capable of supporting an unlimited number of clients using standard Web browser such as Internet ExplorerTM or Mozilla FirefoxTM. Systems requiring additional software (to enable a standard Web browser) to be resident on the client machine, or manufacture-specific browsers shall not be acceptable. 
	2. The Web browser software shall run on any operating system and system configuration that is supported by the Web browser. Systems that require specific machine requirements in terms of processor speed, memory, etc., in order to allow the Web browser to function with the Building Automation System (BAS), shall not be acceptable. 
	3. The Web browser client shall support at a minimum, the following functions: 
	a. User log-on identification and password shall be required. If an unauthorized user attempts access, notice of access failure shall be displayed. Security using authentication and encryption techniques to prevent unauthorized access shall be implemented. 
	b. HTML programming shall not be required to display system graphics or data on a Web page. Editing of the Web page shall be allowed if the user desires a specific look or format. 
	c. Storage of the graphical screens shall be in the Supervisory Controller or the server, without requiring any graphics to be stored on the client machine. Systems that require graphics storage on each client are not acceptable. 
	d. Real-time values displayed on a web page shall update automatically without requiring a manual “refresh” of the web page. 
	e. Users shall have administrator-defined access privileges. Depending on the access privileges assigned, the user shall be able to perform the following: 
	1. Modify common application objects, such as schedules and setpoints in a graphical manner. 
	2. Commands binary objects to start and stop. 
	3. View logs and charts. 
	4. View alarms. 

	f. Graphic screens on the Web Browser client shall support hypertext links to other locations on the Internet or on Intranet sites, by specifying the Uniform Resource Locator (URL) for the desired link. 

	4. Alarms 
	a. Alarm feature shall allow user configuration of criteria to create, route, and manage alarms and events. It shall be possible for specific alarms from specific points to be routed to specific alarm recipients.  The alarm management portion of the user interface shall, at the minimum, provide the following functions: 
	1. Allow configuration to generate alarms on any numeric, binary, or data point in the system. 
	2. Generate alarm records that contain a minimum of a timestamp, original state, acknowledged state, alarm class and priority. 
	3. Allow the establishment of alarm classes that provide the routing of alarms with similar characteristics to common recipients. 
	4. Allow a user, with the appropriate security level, to manage alarms - including sorting, acknowledging, and tagging alarms. 


	5. Reports and Summaries 
	a. Reports and Summaries shall be generated and directed to the user interface displays, with subsequent assignment to printers, or disk. As a minimum, the system shall provide the following reports: 
	1. All points in the BAS 
	2. All points in each BAS application 
	3. All points in a specific controller 
	4. All points in a user-defined group of points 
	5. All points currently in alarm 
	6. All BAS schedules 
	7. All user defined and adjustable variables, schedules, interlocks and the like 

	b. Reports shall be exportable to .pdf, .txt, or .csv formats.  
	c. The system shall allow for the creation of custom reports and queries.  

	6. Schedules 
	a. A graphical display for time-of-day scheduling and override scheduling of building operations shall be provided. At a minimum, the following functions shall be provided: 
	1. Regular schedules 
	2. Repeating schedules 
	3. Exception Schedules 

	b. Weekly schedules shall be provided for each group of equipment with a specific time use schedule.  
	c. It shall be possible to define one or more exception schedules for each schedule including references to calendars. 
	d. Monthly calendars shall be provided that allow for simplified scheduling of holidays and special days. Holidays and special days shall be user-selected with the pointing device or keyboard. 

	7. Password  
	a. Multiple-level password access protection shall be provided to allow the system manager to assign user interface control, display, and database manipulation capabilities deemed appropriate for each user based on an assigned password. 
	b. Each user shall have the following: a user name, a password, and access levels. 
	c. The system shall provide the capability to require a password of minimum length and require a combination of characters and numerical or special characters. 
	d. When entering or editing passwords, the system shall not echo the actual characters for display on the monitor. 
	e. The system shall provide unlimited flexibility with access rights.  A minimum of four levels of access shall be provided along with the ability to customize the system to provide additional levels. 
	f. A minimum of 100 unique passwords shall be supported. 
	g. Operators shall be able to perform only those commands available for their respective passwords. Display of menu selections shall be limited to only those items defined for the access level of the password used to log-on. 
	h. The system shall automatically generate a report of log-on/log-off and system activity for each user. 
	i. All log data shall be available in .pdf, .txt, and .csv formats.  

	8. Dynamic Color Graphics 
	a. The graphics application program shall be supplied as an integral part of the User Interface. 
	b. The graphics applications shall include a create/edit function and a runtime function. The system architecture shall support an unlimited number of graphics documents (graphic definition files) to be generated and executed. 
	c. The graphics shall be able to display real-time data that is acquired, derived, or entered.  
	d. Graphics runtime functions –Each graphic application shall be capable of the following functions: 
	1. All graphics shall be fully scalable  
	2. The graphics shall support a maintained aspect ratio. 
	3. Multiple fonts shall be supported. 
	4. Unique background shall be assignable on a per graphic basis.  

	e. Operation from graphics – It shall be possible to change values (setpoints) and states in systems controlled equipment within the Web browser interface.  
	f. Graphic editing tool – A graphic editing tool shall be provided that allows for the creation and editing of graphic files. The graphic editor shall be capable of performing/defining all runtime binding. 

	9. Historical Data Collection 
	a. All numeric, binary or data points in the system database shall allow their values to be logged over time (trend log).  Each historical record shall include the point’s name, a time stamp including time zone, and the point’s value. 
	b. The Supervisory Controller shall have the ability to store its historical data records locally and periodically to a remote server on the network (archiving). 
	c. The configuration of the historical data collection shall allow for recording data based on change of value or on a user-defined time interval. 
	d. The configuration of the historical data collection shall allow for the collection process to stop or rollover when capacity has been reached. 
	e. A historical data viewing utility shall be provided with access to all history records.  This utility shall allow historical data to be viewed in a table or chart format. 
	f. The history data table view shall allow the user to hide/show columns and to filter data based on time and date.  The history data table shall allow exporting to .txt, .csv, or .pdf file formats. 
	g. The historical data chart view shall allow different point histories to be displayed simultaneously, and also provide panning and zooming capabilities. 

	10. Audit Log 
	a. For each log entry, provide the following data; 
	1. Time and date 
	2. User ID 
	3. Change or activity: i.e., Change setpoint, add or delete objects, commands, etc. 


	11.  Database Backup and Storage 
	a. The user shall have the ability to backup the Supervisory Controller databases. 


	B. Portable Operator Terminal  
	1. The BAS Contractor shall provide a portable operator terminal for programming purposes. The terminal shall be configured as follows: 
	a. Personal Laptop Computer 
	b. 512 MB RAM (minimum) – Windows 2003, Windows 7, Windows XP Professional or Windows Vista 
	c. SVGA 1024x768 resolution color display  
	d. Complete workstation software packages, including any hardware or software. 
	e. Software registration cards for all included software shall be provided to the Owner. 
	f. External power supply/battery charger 

	2. Software 
	a. Portable operator terminals shall support all controllers within the system on a direct-connect communications basis. 
	b. When used to access First or Second Tier controllers, the portable operator terminal shall utilize the standard operator workstation software, as previously defined. 
	c. When used to access Application Specific Controllers, the portable operator terminal shall utilize either the standard operator workstation software, as previously defined, or controller-specific utility software. 



	1.4 Automation Network 
	A. Supervisory Server 
	1. A central server, located (in, at) Lawrence School, shall be provided. The server shall support all Supervisory Controllers connected to the customer’s network whether local or remote.  
	2. Server Hardware Requirements: The server hardware platform shall have the following requirements:  
	a. The computer shall be an Intel Pentium IV based computer (minimum processing speed of 2.0 GHz with 1 GB RAM minimum, and a 1-gigabyte minimum hard drive). It shall include a 32X CD-ROM drive with write and rewrite capability (R, RW), 1-parallel ports, 2-asynchronous serial ports and 4-USB ports. A minimum 19”, 28-dot pitch XVGA (1280 x 960) color monitor with a minimum 80 Hz refresh rate shall also be included. Alternately (at the discretion of the owner) provide a 17” flat panel LCD monitor with comparable resolution. 
	b. The operating system shall be: 32 bit OS- Microsoft Windows XP Professional, Windows 2003 or 2008 Server (if Microsoft IIS is disabled), Vista Business, or Windows 7, with Mozilla Firefox or Internet Explorer 5.0 or later.  (64 bit OS – Win64 version of Windows XP Professional or Win 64 version of Windows 7).  
	c. Connection to the BAS network shall be via an Ethernet network interface card, 100 Mbps. 

	3. Local connections shall be via an Ethernet LAN. Remote connections can be via ISDN, ADSL, T1 or dial-up connection.  
	4. It shall be possible to provide access to all Supervisory Controllers via a single connection to the server. In this configuration, each Supervisory Controller can be accessed from the Graphical User Interface (GUI) or from a standard Web browser by connecting to the server.  
	5. The server shall provide the following functions, at a minimum:  
	a. Global Data Access: The server shall provide complete access to distributed data defined anywhere in the system.  
	b. Distributed Control: The server shall provide the ability to execute global control strategies based on control and data objects in any Supervisory Controller in the network, local or remote.  
	c. The server shall include a master clock service for its subsystems and provide time synchronization for all Supervisory Controllers .  
	d. The server shall accept time synchronization messages from trusted precision Atomic Clock Internet sites and update its master clock based on this data.  
	e. The server shall provide scheduling for all Supervisory Controllers and their underlying field control devices.  
	f. The server shall provide demand limiting that operates across all Supervisory Controllers. The server must be capable of multiple demand programs for sites with multiple meters and or multiple sources of energy. Each demand program shall be capable of supporting separate demand shed lists for effective demand control.  
	g. The server shall implement a 16-level Command Prioritization scheme for safe and effective contention resolution of all commands issued to Supervisory Controllers. Systems not employing this prioritization shall not be accepted.  
	h. Each Supervisory Controller supported by the server shall have the ability to archive its log data, alarm data and database to the server, automatically. Archiving options shall be user-defined including archive time and archive frequency.  
	i. The server shall provide central alarm management for all Supervisory Controllers supported by the server. Alarm management shall include:  
	1. Routing of alarms to display, printer, email and email compatible pagers  
	2. View and acknowledge of alarms  
	3. Query alarm logs based on user-defined parameters  


	6. The server shall provide central management of log data for all Supervisory Controllers supported by the server. Log data shall include process logs, runtime and event counter logs, audit logs and error logs.  

	B.  Supervisory Controller   
	1. The Supervisory Controller must provide the following hardware features as a minimum: 
	a. Communications 
	1. One 10/100 Mb Ethernet Port – RJ-45 connection 
	2. One RS-232 port 
	3. One RS-485 port (up to 57,600 baud) 
	4. Optional internal auto-dial/auto-answer 56K modem. 
	5. Expandable communications ports including LON, RS485, Modem, Wireless Terminal Equipment Control 
	6. All required protocol drivers are included. 

	b. Optional Inputs/Outputs (LP-FXNDIO16) 
	1. Four form A SPST relay outputs rated for 24 VAC/VDC @ 500 mA resistive each with individual LED indicators 
	2. Eight Universal Inputs for 10K NTC, 4-20 mA, 0-10 V, Dry contact 
	3. Four 0-10v analog outputs. 

	c. Optional Inputs/Outputs (LP-FXNDIO34) 
	1. Ten form A SPST relay outputs rated for 24 VAC/VDC @ 500 mA resistive each with individual LED indicators 
	2. Sixteen Universal Inputs for 10K NTC, 4-20 mA, 0-10 V, Dry contact 
	3. Eight 0-10 V analog outputs. 

	d. Optional Remote Inputs/Outputs (LP-FXRIO16) 
	1. Four form A SPST relay outputs rated for 24 VAC/VDC @ 500 mA resistive each with individual LED indicators 
	2. Eight Universal Inputs for 10K NTC, 4-20 mA, 0-10 V, Dry contact 
	3. Four 0-10v analog outputs. 
	4. Communicates to Supervisory Controller via standard RS-485 connection. 

	e. Optional Battery Backup 
	1. Battery backup provided for all on board functions including I/O 
	2. Battery is monitored and trickle charged 
	3. Battery maintains processor operation through power failures for a pre-determined interval, and then writes all data to flash memory, shuts the processor down, and maintains the clock for three months. 

	f. Environment 
	1. Must be capable of operation over a temperature range of  0 ºC to 50 ºC (32 ºF to 122 ºF). 
	2. Must be capable of withstanding storage temperatures of between  0 ºC and 60 ºC (32 ºF to 140 ºF). 
	3. Must be capable of operation over a humidity range of 5% to 95% RH, non-condensing 


	2. The Supervisory Controller  shall be a fully user-programmable device capable of providing all of the capability described in Section 2.3 Part A. 
	3. Automation network – The Supervisory Controller shall reside on the automation network.  Each Supervisory Controller shall support one or more sub-networks of controllers.  
	4. The Supervisory Controller shall have the capability to communicate directly with Modbus without the use of an additional gateway. 
	5. The Supervisory Controller shall have the capability to provide secure communications via SSL (Secure Socket Layer).  
	6. User Interface – Each Supervisory Controller shall have the ability to deliver a web based user interface as previously described. All computers connected physically or virtually to the automation network shall have access to the web based UI.  
	7. Power Failure – In the event of the loss of normal power, The Supervisory Controller  shall continue to operate for a defined period after which there shall be an orderly shutdown of all programs to prevent the loss of database or operating system software (when using battery backup). Flash memory shall be incorporated for all critical controller configuration data.  
	a. During a loss of normal power, the control sequences shall go to the normal system shutdown conditions. 
	b. Upon restoration of normal power and after a minimum off-time delay, the controller shall automatically resume full operation without manual intervention through a normal soft-start sequence. 

	8. Certification – All controllers shall be listed by Underwriters Laboratories (UL). 







