ADVERTISEMENT FOR BIDS
COBB COUNTY PURCHASING DEPARTMENT

BID OPENING DATE: AUGUST 27, 2009

Cobb County will receive Sealed Bids before 12:00 NOON, August 27, 2009 in the Cobb County
Purchasing Department, 1772 County Services Parkway, Marietta, GA 30008 for:

SEALED BID # 09 — 5433
ANNUAL CONTRACT
PURCHASE OF TRAFFIC SIGNAL EQUIPMENT
COBB COUNTY DEPARTMENT OF TRANSPORTATION

PRE-BID/PROPOSAL MEETING: AUGUST 11, 2009 @ 10:00 A.M. (EST)
COBB COUNTY PURCHASING DEPARTMENT
1772 COUNTY SERVICES PARKWAY
MARIETTA, GEORGIA 30008

No bids will be accepted after the 12:00 noon deadline.

Bids are opened at 2:00 p.m. at Cobb County Purchasing Department, 1772 County Services
Parkway, 2nd Floor, Bid/Meeting Room, Marietta, GA 30008. Bids received after the date and
time indicated will not be considered.

No bid may be withdrawn for a period of sixty (60) days after date of bid opening, unless
otherwise specified in the bid documents. Cobb County will consider the competency and
responsibility of bidders in making the award. Cobb County reserves the right to reject any and
all bids, to waive informalities and technicalities, to reject portions of the bids, and to award
contracts in a manner consistent with the County and the laws governing the State of Georgia.

This solicitation and any addenda are available for download in PDF format on the Cobb County
purchasing website. www.purchasing.cobbcountyga.gov

To request a copy of the proposal documents, FAX the following information to the Purchasing
Department @ 770-528-1154 or e-mail requests to purchasing@cobbcounty.org:

Company name, contact name, company address, phone number and fax number.

Please reference the proposal number and the title of the proposal in the request.

Advertise:  JULY 31, 2009
AUGUST 7, 14, 21, 2009


mailto:purchasing@cobbcounty.org

SUBMIT BID/PROPOSAL TO:
COBB COUNTY PURCHASING DEPARTMENT
1772 COUNTY SERVICES PARKWAY
MARIETTA, GA 30008-4012

BID/PROJECT NUMBER: 09-5433
ANNUAL CONTRACT
PURCHASE OF TRAFFIC SIGNAL EQUIPMENT
COBB COUNTY DEPARTMENT OF TRANSPORTATION

DELIVERY DEADLINE: AUGUST 27, 2009 BEFORE 12:00 (NOON) EST
(NO BIDS/PROPOSALS WILL BE ACCEPTED AFTER THIS DEADLINE).

BID OPENING DATE: AUGUST 27, 2009 @ 2:00 P.M. IN THE PURCHASING DEPARTMENT BID ROOM.

BUSINESS NAME AND ADDRESS INFORMATION:

COMPANY NAME:

CONTACT NAME:

COMPANY ADDRESS:

E-MAIL ADDRESS:

PHONE NUMBER:

FAX NUMBER:

NAME AND OFFICIAL TITLE OF OFFICER GUARANTEEING THIS QUOTATION:

(PLEASE PRINT/TYPE) NAME TITLE

SIGNATURE OF OFFICER ABOVE:

(SIGNATURE)

TELEPHONE: FAX:

BIDDER WILL INDICATE TIME PAYMENT DISCOUNT:

BIDDER SHALL INDICATE MAXIMUM DELIVERY DATE:

BIDS RECEIVED AFTER THE DATE AND TIME INDICATED WILL NOT BE CONSIDERED. COBB COUNTY RESERVES THE RIGHT TO REJECT ANY AND
ALL BIDS, TO WAIVE INFORMALITIES, TO REJECT PORTIONS OF THE BID, TO WAIVE TECHNICALITIES AND TO AWARD CONTRACTS IN A MANNER
CONSISTENT WITH THE COUNTY AND THE LAWS GOVERNING THE STATE OF GEORGIA.

THE ENCLOSED (OR ATTACHED) BID IS IN RESPONSE TO INVITATION NUMBER_09-5433; IS A FIRM OFFER, AS DEFINED BY SECTION O.C.G.A. (S) 11-
2-205 OF THE CODE OF GEORGIA (GEORGIA LAWS 1962 PAGES 156-178), BY THE UNDERSIGNED BIDDER. THIS OFFER SHALL REMAIN OPEN FOR
ACCEPTANCE FOR A PERIOD OF 60 DAYS CALENDAR DAYS FROM THE BID OPENING DATE, AS SET FORTH IN THIS INVITATION TO BID UNLESS
OTHERWISE SPECIFIED IN THE BID DOCUMENTS.

NOTICE TO BIDDERS - - BID QUOTES MUST INCLUDE INSIDE DELIVERY CHARGES

Advertise Dates: JULY 31, 2009
AUGUST 7, 14, 21, 2009



BIDDING INSTRUCTIONS — TERMS AND CONDITIONS

PREPARATION OF BID:

(A) Bidders are expected to examine the drawings, specifications, schedules, and all instructions. Failure to do so
will be at the bidder’s risk.

(B) Each bidder shall furnish the information required by the bid form. The bidder shall sign and print or type his/her
name where designated. The person signing the bid must initial erasures or other changes.

(C) Unit price for each quotation shall be shown and such price shall include packing unless otherwise specified,
along with a total and grand total where applicable. In case of discrepancy between a unit price and extended
price, the unit price will be presumed correct.

(D) Where not otherwise specified, bidders must definitely state DATE OF DELIVERY.

EXPLANATION TO BIDDERS:

Any explanation desired by a bidder regarding the meaning or interpretation of Invitation to Bids, Request for Proposals
or Qualifications, drawings, specifications, etc., must be in writing. All questions must be received within seven (7)
business days prior to the bid opening date for a response to be generated by the County to all bidders in the form of an
addendum. If any statement in the bidding documents, specifications, etc., appears ambiguous to the bidder, the bidder
is specifically instructed to make a written request to the Purchasing Department, unless otherwise outlined in the
specifications. Any information given to a prospective bidder concerning an Invitation for Bid will be furnished to all
prospective bidders, as an addendum to the invitation, if such information is necessary to bidders in submitting bids on
the invitation or if the lack of such information would be prejudicial to uninformed bidders. Receipt of the addendum by a
bidder must be acknowledged on the bid or by letter received before the date and time specified for the bid opening.
ORAL EXPLANATION OR INSTRUCTIONS GIVEN BEFORE THE AWARD OF THE CONTRACT WILL NOT BE
BINDING.

SUBMISSION OF BIDS: FACSIMILE BIDS WILL NOT BE CONSIDERED.

(A) Any Bid Package and modifications thereof shall be enclosed in a sealed envelope, addressed to the office
specified in the Invitation to Bid, with the name and address of the bidder, the date and hour of bid opening, and
name of bid. A bid reply label will be included in most bid packages stating the above referenced information. Any
bid package NOT having bid information on outside of package could be opened as regular mail, and bid could be
disqualified.

(B) Samples of items, when required, must be submitted within the time specified, unless otherwise specified by the
County, and at no expense to the County

(C) An item offered must at least meet specifications called for and must be of quality which will adequately service the
purpose and use for which it was intended.

(D) Full identification of each item bid upon, including brand name, make, model, and catalog number, must be
furnished according to the bid specifications if requested to identify exactly what the bidder is proposing.
Supporting literature may be furnished to further substantiate the proposal.

(E) The bidder represents that the article(s) to be furnished under this Invitation to Bid is (are) new and that the quality
has not deteriorated so as to impair its usefulness.

(F) Bids cannot be withdrawn or corrected after the bid opening (except reductions or changes by the successful
bidder which would be beneficial or advantageous to the County). The County as deemed necessary may reject
changes.

(G) Cobb County is exempt from Federal Excise Tax and Georgia Sales Tax.

(H) Cobb County does not accept conditional bids.

DEFAULT:

The Award as a result of bids received under this invitation may be in part based on the delivery factor. Accordingly,
should delivery fail to be performed within the time specified by the bidder, the bid may then be declared in default of
the contract. In such event, the County may then proceed to purchase in the open market the items from another
source.

F.O.B. POINT:

Unless otherwise stated in the Invitation to Bid and any resulting contract, all articles will be F.O.B. Destination. This
means delivered, unloaded, and placed in the designated place.

AWARD OF CONTRACT:

The Contract will be awarded to the responsible bidder whose bid will be the most advantageous to the County, price,
and other factors considered. The County will make the determination. The County reserves the right at any time to
reject any and all bids, to waive informalities and technicalities, to award portions of the bid, and to award contracts
consistent with the County and the laws governing the State of Georgia. Normal payment terms are net thirty (30) days
after receipt of invoice by the Finance Department.



COBB COUNTY

o Y2 PURCHASING DEPARTMENT

) 1772 County Services Parkway
Marietta, Georgia 30008-4012

// (770) 528-8400/FAX (770) 528-1154
www.cobbcounty.org

IMPORTANT NOTICE — PLEASE READ CAREFULLY!!

All vendors are required to submit the ORIGINAL AND AT LEAST one (1)
duplicated copy of any bid submitted to Cobb County. Please refer to your bid
specifications to determine if more than one (1) copy is required. Non-
submission of a duplicate copy may disqualify your bid/proposal.

A “SEALED BID LABEL” has been enclosed to affix to your bid. This label
MUST be affixed to the outside of the envelope or package, even ifitis a“NO
BID” response. Failure to attach the label may result in your bid being opened
in error or not being routed to the proper location for consideration. No bid will
be accepted after the date and time specified. IT IS THE VENDOR'S
RESPONSIBILITY TO ENSURE THAT EACH BID HAS BEEN RECEIVED IN A
TIMELY MANNER.

BIDS MUST BE RECEIVED BEFORE 12:00 (NOON)
ON BID OPENING DAY

Bids must be received at the Cobb County Purchasing Department. Any bids
received later than 12:00 (noon) will not be accepted. The County accepts
no responsibility for delays in the mail. Bids are to be mailed or hand delivered
to:

COBB COUNTY PURCHASING DEPARTMENT

1772 COUNTY SERVICES PARKWAY

MARIETTA, GA 30008-4012

Bids will be opened at 2:00 P.M. in the Cobb County Purchasing Department,
1772 County Services Parkway, 2" Floor, Conference/Bid Room, Marietta,
GA 30008.

Thank you in advance for your cooperation.

IMPORTANT NOTICE 1-03



SEALED BID LABEL

SEALED BID ENCLOSED
DELIVER TO:
COBB COUNTY PURCHASING
1772 County Services Parkway
Marietta, GA 30008-4012

SEALED BID # 09-5433 DATE: August 27, 2009
BIDS MUST BE RECEIVED BEFORE 12:00 NOON

DESCRIPTION: Annual Contract
Purchase of Traffic Signal Equipment

PLEASE ATTACH LABEL TO OUTSIDE OF BID PACKAGE




INVITATION TO BID

SEALED BID # 09 — 5433
ANNUAL CONTRACT
PURCHASE OF TRAFFIC SIGNAL EQUIPMENT
COBB COUNTY DEPARTMENT OF TRANSPORTATION

BID OPENING DATE: AUGUST 27, 2009

PRE-PROPOSAL CONFERENCE: AUGUST 11, 2009 @ 10:00 A.M. (E.S.T.)
COBB COUNTY PURCHASING DEPARTMENT
1772 COUNTY SERVICES PARKWAY
MARIETTA, GEORGIA 30008

BIDS ARE RECEIVED IN THE
COBB COUNTY PURCHASING DEPARTMENT
1772 COUNTY SERVICES PARKWAY
MARIETTA, GEORGIA 30008
BEFORE 12:00 (NOON) BY THE BID OPENING DATE

BIDS WILL BE OPENED IN THE COBB COUNTY PURCHASING DEPARTMENT
BID/MEETING ROOM AT 2:00 P.M.

VENDORS ARE REQUIRED TO SUBMIT THE ORIGINAL AND 1 COPY OF BID
(UNLESS OTHERWISE SPECIFIED IN BID SPECIFICATIONS)

N.l.G.P. COMMODITY CODE: ASSORTED

NAME:

ADDRESS:

REPRESENTATIVE:

PHONE: FAX:

E-MAIL

NOTE: The Cobb County Purchasing Department will not be responsible for the accuracy or completeness
of the content of any Cobb County Invitation to Bid or Request for Proposal or subsequent addenda thereto
received from a source other than the Cobb County Purchasing Department.



"STATEMENT OF NO BID”

COBB COUNTY PURCHASING DEPARTMENT
1772 COUNTY SERVICES PARKWAY
MARIETTA, GA 30008

TO ALL PROSPECTIVE BIDDERS:

Because of the many requests to be placed on our vendors' list, we are continuously updating
the list. While we want to include all bona fide vendors, we do not want to mail bids to those
vendors who may no longer be interested in participating in our bidding process.

If you do not choose to respond to the attached Invitation to Bid/Request for Proposal, please fill
out the form below indicating whether or not you want to be retained on our current vendor list.

Vendors who do not respond in any way (by either submitting a bid or by returning this form)
over a period of one year may be removed from the current vendor list.

Vendors who do not wish to bid often return the entire bid package, sometimes at
considerable postage expense. Returning the entire bid package is not necessary.
Simply return this form.

Thank you for your cooperation.
Cobb County Purchasing Department

"STATEMENT OF NO BID”
SEALED BID NUMBER 09-5433
ANNUAL CONTRACT
PURCHASE OF TRAFFIC SIGNAL EQUIPMENT

If you do not wish to respond to the attached Invitation to Bid/Request for Proposal, please
complete this form and mail/fax to: Cobb County Purchasing Department, Attention: Sealed
Bid Department, 1772 County Services Parkway, Marietta, GA. Fax # 770-528-1154

I do not wish to submit a bid/proposal on this solicitation.

I wish to be retained on the vendor list for this commodity or service: Yes No

Please PRINT the following:

Company Representative

You are invited to list reasons for your decision not to bid:
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Invitation to Bid
Annual Contract —Purchase of Traffic Signal Equipment
Cobb County Department of Transportation
Sealed Bid #09-5433

General Instructions For Bidders, Terms and Conditions
Preparation of Bids

Each bidder shall examine the drawings, specifications, schedule and all instructions.
Failure to do so will be at the bidder’s risk, as the bidder will be held accountable for
their bid response.

Each bidder shall furnish all information required by the bid form or document. Each
bidder shall sign the bid and print or type his or her name on the schedule. The
person signing the bid must initial erasures or other changes. An authorized agent of
the company must sign bids.

Due to the large number of vendors listed in certain categories of the Cobb County
vendor’s list, not all vendors will necessarily be sent an Invitation to Bid each time
one is issued. Invitations to Bid issued by Cobb County are advertised on Cobb
County TV23, the Cobb County Internet site http://www.cobbcounty.org and every
Friday in the Marietta Daily Journal.

Delivery

Each bidder should state the time of proposed delivery of goods or services. Words
such as “immediate”, “as soon as possible”, etc. shall not be used. The known
earliest date or the minimum number of calendar days required after receipt of order
(delivery A.R.O.) shall be stated (if calendar days are used, include Saturday, Sunday
and holidays in the number).

Explanation to Bidders

Any explanation desired by a bidder regarding the meaning or interpretation of the
invitation for bids, drawings, specifications, etc. must be received by 5:00 pm on
Tuesday, August 18, 2009 in order for a reply to reach all bidders before the close of
the bid. Any information given to a prospective bidder concerning an invitation to
bid will be furnished to all prospective bidders as an addendum to the invitation if
such information is necessary or if the lack of such information would be prejudicial
to uninformed bidders.

The written bid documents supersede any verbal or written communication between
parties. Receipt of addendum should be acknowledged in the bid. Although the
Purchasing Division will take effort to send any addendum to known bidders, it is the
bidder’s ultimate responsibility to ensure that they have all applicable addenda prior


http://www.cobbcounty.org/

IVv.

to bid submittal. This may be accomplished via contact with the Purchasing Division
prior to bid submittal.

Submission of Bids

Bids shall be enclosed in sealed envelopes, addressed to the Cobb County Purchasing
Department with the name of the bidder, the date and hour of opening and the
invitation to bid number on the face of the envelope. Bids must be received in the
Purchasing Department no later than the date and time (determined by the date/time
stamp in the department) set forth in the Invitation to Bid. It is the sole responsibility
of the bidder to ensure that his or her bid reaches the Purchasing Department.
Telegraphic/faxed bids will not be considered. Any addenda should be enclosed in
the sealed envelopes as well. The bids will be publicly opened and read at the time
and place set forth in the Invitation to Bid.

Samples of items, when required, must be submitted within the time specified and,
unless otherwise specified by the County, at no expense to the County. Unless
otherwise specified, samples will be returned at the bidder’s request and expense if
items are not destroyed by testing. Items offered must meet required specifications
and must be of a quality, which will adequately serve the use and purpose for which
intended.

Full identification of each item bid upon, including brand name, model, catalog
number, etc. must be furnished to identify exactly what the bidder is offering. The
bidder must certify that items to be furnished are new and that the quality has not
deteriorated so as to impair its usefulness.

If no items are bid on, the “Statement of No Bid” must be returned, with the envelope
plainly marked “No Bid” including the bid number. Where more than one item is
listed, any items not bid upon must be indicated “No Bid”.

Unsigned bids will not be considered except in cases where bid is enclosed with other
documents, which have been signed. The County will determine this.

Cobb County is exempt from federal excise tax and Georgia sales tax with regards to
goods and services purchased directly by Cobb County. Suppliers and contractors are
responsible for federal excise tax and sales tax, including any taxes for materials
incorporated in county construction projects. Suppliers and contractors should
contact the State of Georgia Sales Tax Division for additional information. Tax
Exemption Certificates will be furnished upon request.

Information submitted by a bidder in the bidding process shall be subject to
disclosure after the public opening in accordance with the Georgia Open Records Act.
Each page of proprietary information must be identified. Entire bid may not be
deemed proprietary.
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Withdraw Bid Due To Errors

The bidder shall give notice in writing of his claim of right to withdraw his bid
without penalty due to an error within two (2) business days after the conclusion of
the bid opening procedure. Bids may be withdrawn from consideration if the price
was substantially lower than the other bids due solely to a mistake therein, provided
the bid was submitted in good faith, and the mistake was a clerical mistake as
opposed to a judgment mistake, and was actually due to an unintentional arithmetic
error or an unintentional omission of a quantity of work, labor or material made
directly in the compilation of the bid, which unintentional arithmetic or unintentional
omission can be clearly shown by objective evidence drawn from inspection of
original work papers, documents and materials used in the preparation of the bid
sought to be withdrawn. The bidder’s original work papers shall be the sole
acceptable evidence of error and mistake if he elects to withdraw his bid. If a bid is
withdrawn under the authority of this provision, the lowest remaining responsive bid
shall be deemed to be low bid.

No bidder who is permitted to withdraw a bid shall, for compensation, supply any
material or labor or perform any subcontract or other work agreement for the person
or firm to whom the contract is awarded or otherwise benefit, directly or indirectly,
from the performance of the project for which the withdrawn bid was submitted.

Supplier has up to forty-eight (48) hours to notify the Cobb County Purchasing
Department of an obvious clerical error made in calculation of bid in order to
withdraw a bid after bid opening. Withdrawal of bid for this reason must be done in
writing within the forty-eight (48) hour period. Suppliers who fail to request the
withdrawal of bid by the required forty-eight (48) hours shall automatically forfeit bid
bond. Bid may not be withdrawn otherwise. Bid withdrawal is not automatically
granted and will be allowed solely at the discretion of Cobb County.

Testing and Inspection

Since tests may require several days for completion, the County reserves the right to
use a portion of any supplies before the results of tests are determined. Cost of
inspections and tests of any item, which fails to meet specifications, shall be borne by
the bidder.

F.O.B. Point

Unless otherwise stated in the Invitation to Bid and any resulting contract, or unless
qualified by the bidder, items shall be shipped F.O.B. Destination. The seller shall
retain title for the risk of transportation, including the filing for loss or damages. The
invoice covering the items is not payable until items are delivered and the contract of
carriage has been completed. Unless the F.O.B. clause states otherwise, the seller
assumes transportation and related charges either by payment or allowance.



VIII. Patent Indemnity

IX.

The contractor guarantees to hold the County, its agents, officers, or employees
harmless from liability of any nature or kind for use of any copyrighted or
uncopyrighted composition, secret process, patented or unpatented invention, articles
or appliances furnished or used in the performance of contract, for which the
contractor is not the patentee, assignee or licensee.

Discounts

Time payment discounts will be considered in arriving at net prices and in award of
bids. Offers of discount for payment within ten (10) days following the end of the
month are preferred.

Award

Award will be made to the lowest responsive and responsible bidder. The quality of
articles to be supplied, their conformity with the specifications, their suitability to the
requirements of the County, and the delivery terms will be taken into consideration in
making the award. The County may make such investigations as it deems necessary
to determine the ability of the bidder to perform, and the bidder shall furnish to the
County all such information and data for this purpose as the County may request.
The County reserves the right to reject any bid if the evidence submitted by, or
investigation of such bidder fails to satisfy the County that such bidder is properly
qualified to carry out the obligations of the contract. The County reserves the right to
reject or accept any or all bids and to waive technicalities, informalities, and minor
irregularities in bids received.

The County reserves the right to make an award as deemed in its best interest, which
may include awarding a bid to a single bidder or multiple bidders; or to award the
whole bid, only part of the bid, or none of the bid to single or multiple bidders, based
on its sole discretion of its best interest. In case of tie bid, the award will be made as
follows:

1. The bid will be awarded to the in-county vendor.

2. The bid will be awarded to the in-state vendor.

3. The bid will be awarded to the vendor with the lesser total dollar

volume.

The County reserves the right to award by line item to more than one vendor. The
County reserves the right to negotiate a lower price than the bid award price on any
line item with the successful vendor, should the quantity required significantly exceed
those on the Invitation to Bid. If the County is unable to negotiate an acceptable
price, it reserves the right to rebid the item(s) involved. If after the award of the bid
there is a decrease in the price of a product from the manufacturer, or a rebate, the
successful bidder will pass that price decrease and/or rebate onto the County.



XI.

XII.

XIII.

XIV.

Bids are available for public inspection within 24 hours after bid opening, by
appointment only.

Delivery Failures

Failure of a contractor to deliver within the time specified or within reasonable time
as interpreted by the Purchasing Director, or failure to make replacement of rejected
articles/services when so requested, immediately or as directed by the Purchasing
Director, shall constitute authority for the Purchasing Director to purchase in the open
market articles/services of comparable grade to replace the articles/services rejected
or not delivered. On all such purchases, the contractor shall reimburse the County
within a reasonable time specified by the Purchasing Director for any expense
incurred in excess of contract prices, or the County shall have the right to deduct such
amount from monies owed the defaulting contractor. Alternatively, the County may
penalize the contractor one percent (1%) per day for a period of up to ten (10) days
for each day that delivery or replacement is late. Should public necessity demand it,
the County reserves the right to use or consume articles delivered which are
substandard in quality, subject to an adjustment in price to be determined by the
Purchasing Director.

County Furnished Property

No material, labor or facilities will be furnished by the County unless so provided in
the invitation to bid.

Reject And Withdraw Bids

Failure to observe any of the instructions or conditions in this invitation to bid may
constitute grounds for rejection of bid.

Contract

Each bid is received with the understanding that the acceptance in writing by the
County of the offer to furnish any or all commaodities or services described therein
shall constitute a contract between the bidder and the County which shall bind the
bidder on his part to furnish and deliver the articles quoted at the prices stated in
accordance with the conditions of said accepted bid. The County, on its part, may
order from such contractor, except for cause beyond reasonable control, and to pay
for, at the agreed prices, all articles specified and delivered.

The Price and all unit prices shown shall be deemed to include all costs of
Contractor’s performance of the Work as set forth in the Bid Documents, including,
but not limited to, the costs of labor, supervision, travel, services, materials,
equipment, tools, scaffolds, hoisting, transportation, storage, insurance and taxes.

Upon receipt of a bid package, containing a Cobb County “Sample Contract” as part
of the requirements, it is understood that the bidder has reviewed the documents with
the understanding that Cobb County requires all agreements between the parties must
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be entered into via this document. If any exceptions are taken to any part, each must
be stated in detail and submitted as part of the bid. If no exceptions are stated, it is
assumed that the bidder fully agrees to the provisions contained in the “Sample
Contract” in its entirety.

When the contractor has performed in accordance with the provisions of this
agreement, Cobb County shall pay the contractor, within thirty (30) days of receipt of
any payment request based upon work completed or service provided pursuant to the
contract, the sum so requested, less the retainage stated in this agreement, if any.

Non-Collusion

By submission of a bid, the vendor certifies, under penalty of perjury, that to the best
of its knowledge and belief:

@ The prices in the proposal have been arrived at independently without
collusion, consultation, communications, or agreement, for the purpose
of restricting competition, as to any matter relating to such prices with
any other vendor or with any competitor.

(b) Unless otherwise required by law, the prices which have been quoted
in the proposal have not been knowingly disclosed by the vendor prior
to opening, directly or indirectly, to any other vendor or to any
competitor.

(©) No attempt has been made, or will be made, by the vendor to induce
any other person, partnership or corporation to submit or not to submit
a proposal for the purpose of restricting competition.

Collusions and fraud in bid preparation shall be reported to the State of Georgia
Attorney General and the United States Justice Department.

Conflict of Interest, Etc.

By submission of a bid, the responding firm certifies, under penalty of perjury, that to
the best of its knowledge and belief:
1. No circumstances exist which cause a Conflict of Interest in performing
the services required by this ITB, and
2. That no employee of the County, nor any member thereof, not any
public agency or official affected by this ITB, has any pecuniary
interest in the business of the responding firm or his sub-consultant(s)
has any interest that would conflict in any manner or degree with the
performance related to this ITB.

By submission of a bid, the vendor certifies under penalty of perjury, that to the best
of its knowledge and belief:
€)) The prices in the bid have been arrived at independently without
collusion, consultation, communications, or agreement, for the purpose
of restricting competition, as to any matter relating to such prices with
any other vendor or with any competitor.
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(b) Unless other wise required by law, the prices which have been quoted
in the bid have not knowingly been disclosed by the vendor prior to
opening, directly or indirectly, to any other vendor or competitor.

(©) No attempt has been made, or will be made, by the vendor to induce
any other person, partnership or cooperation to submit or not to submit
a bid for the purpose of restricting competition.

For any breach or violation of this provision, the County shall have the right to
terminate any related contract or agreement without liability and at its discretion
to deduct from the price, or otherwise recover, the full amount of such fee,
commission, percentage, gift, payment or consideration.

The successful responding firm shall require each of its sub-consultant(s) to sign a
statement certifying to and agreeing to comply with the terms of the Sub-sections
above.

Default

The contract may be cancelled or annulled by the Purchasing Director in whole or in
part by written notice of default to the contractor upon non-performance or violation
of contract terms. An award may be made to the next low responsive and responsible
bidder, or articles specified may be purchased on the open market similar to those so
terminated. In either event, the defaulting contractor (or his surety) shall be liable to
the County for costs to the County in excess of the defaulted contract prices;
provided, however, that the contractor shall continue the performance of this contract
to the extent not terminated under the provisions of this clause. Failure of the
contractor to deliver materials or services within the time stipulated on his bid, unless
extending in writing by the Purchasing Director, shall constitute contract default.

Disputes

Except as otherwise provided in the contract documents, any dispute concerning a
question of fact arising under the contract which is not disposed of shall be decided
after a hearing by the Purchasing Director, who shall reduce his/her decision to
writing and mail or otherwise furnish a copy thereof to the contractor. The decision
of the Purchasing Director shall be final and binding; however, the contractor shall
have the right to appeal said decision to a court of competent jurisdiction.

Substitutions

Bidders offering and quoting on substitutions or who are deviating from the attached
specifications shall list such deviations on a separate sheet to be submitted with their
bid. The absence of such a substitution list shall indicate that the bidder has taken no
exception to the specifications contained herein.
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Ineligible Bidders

The County may choose not to accept the bid of a bidder who is in default on the
payment of taxes, licenses, or other monies due to the County. Failure to respond
three (3) consecutive times for any given commodity/service may result in removal
from the supplier list under that commodity/service.

Alterations Of Documents

Alterations of County documents are strictly prohibited and will result in automatic
disqualification of the firm’s solicitation response. If there are “exceptions” or
comments to any of the solicitation requirements or other language, then the firm may
make notes to those areas, but may not materially alter any document language.

Termination For Convenience

The County, by written notice, may terminate this contract, in whole or in part, when
it is in the County’s interest. If this contract is terminated, the County shall be liable
only for goods or services delivered or accepted. The County Notice of Termination
may provide the contractor thirty (30) days prior notice before it becomes effective.
However, at the County’s sole option a termination of convenience may be effective
immediately and may apply to delivery orders (if applicable) or to the contract in
whole.

Inter-governmental Agreement

Other cities and Authorities located in Cobb County will be allowed to purchase
identical items at the same price and upon the same terms and conditions, pursuant to
the Intergovernmental Cooperative Purchasing Agreements entered into between the
BOC and Cobb County Governmental entities listed under the Intergovernmental
Cooperative Purchasing Program. These entities include the Cobb County Board of
Education and Cities of Acworth, Austell, Kennesaw, Smyrna, Marietta, and Powder
Springs and the Cobb County-Marietta Water Authority and the Cobb-Marietta
Coliseum and Exhibit Hall Authority.

Indemnification and Hold Harmless

By submission of a bid, the selected responding firm agrees to the fullest extent
permitted by law to indemnify Cobb County and protect, defend, indemnify and hold
harmless Cobb County, its officers, officials, employees and volunteers from and
against all claims, actions, liabilities, losses (including economic losses), or costs
arising out of any actual or alleged a) bodily injury, sickness, disease, or death; or
injury to or destruction of tangible property including the loss of use resulting there
from; or any other damage or loss arising out of or resulting claims resulting in whole
or part from any actual or alleged act or omission of the responding firm, sub-
consultant, anyone directly or indirectly employed by any firm or sub-consultant; or
anyone for whose acts any of them may be liable in the performance of work; b)



violation of any law, statute, ordinance, governmental administrative order, rule,
regulation, or infringements of patent rights or other intellectual property rights by the
responding firm in the performance of work; or c) liens, claims or actions made by
the responding firm or other party performing the work, as approved by Cobb
County. The indemnification obligations herein shall not be limited by any limitation
on the amount, type of damages, compensation, or benefits payable by or for the
responding firm or its sub-consultant(s), as approved by the County, under workers'
compensation acts, disability benefit acts, other employee benefit acts, or any
statutory bar or insurance.

XXYV. Special Terms and Conditions

Should these General Terms and Conditions be in conflict with any attached Special
Terms and Conditions, the Special Terms and Conditions will control.

XXVI. Disadvantaged Business Enterprises (DBE): The following provisions
should be carefully read to determine applicability to your business.

Cobb County Government encourages the participation of all businesses in offering
their services and/or products. The Cobb County Government has the goal to fairly
and competitively procure the best product at the most reasonable cost.

A Disadvantaged Business Enterprise (DBE) is generally defined as a Female, Black
American, Hispanic American and any other minority owned business. The Federal
Government has long had program in place to ensure participation of DBE vendors
and suppliers. The State of Georgia has established a similar program whereby DBE
firms are defined, certified and made known. This effort is managed by the Georgia
Department of Transportation (GDOT). More information can be obtained from
GDOT web site:

1. http://www.dot.state.ga.us/eeo-div/index.shtml

The Cobb County Government addresses DBE business participation (frequency and
dollar value) in the following ways:

1. Cobb County wishes to identify all DBE participation; both at the contractor and
sub-contractor levels in the following ways.

a. DBE businesses are requested to identify such status at the time they
register as a vendor.

b. DBE businesses are requested to identify themselves at the time they
propose to do business. Please complete EXHIBIT B if applicable and
return with bid submittal.

c. All businesses will receive with each Purchase Order an instruction sheet
for use of the furnished Cobb County Government DBE Participation


http://www.dot.state.ga.us/eeo-div/index.shtml

Report, EXHIBIT C. Businesses are requested to complete this report
and submit it with each invoice for the time period billed.

2. Cobb County has established a Disadvantaged Business Enterprise Plan in
accordance with the regulations of the U.S. Department of Transportation (U. S.
Department of Transportation (USDOT), 49 CFR Part 26.) The Cobb County
Department of Transportation is the lead agency for implementing the USDOT DBE
Program for the County.

The Plan applies only to projects which are clearly indicated by the County.

XXVII. Americans With Disabilities Act

Cobb County requires all contractors to comply with applicable sections of the
Americans With Disabilities Act (ADA) as an equal opportunity employer. In
compliance with the Americans With Disabilities Act (ADA), Cobb County provides
reasonable accommaodations to permit a qualified applicant with a disability to enjoy
the privileges of employment equal to those employees without disabilities. Disabled
individuals must satisfy job requirements for education background, employment
experience, and must be able to perform those tasks that are essential to the job with
or without reasonable accommodations.
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XXVIII. Evidence of Compliance with Georgia Security & Immigration
Compliance Act

The County and Contractor agree that compliance with the requirements of O.C.G.A.
Sec. 13-10-91 and Rule 300-10-1-.02 of the Rules of the Georgia Department of
Labor are conditions of this Agreement for the physical performance of services.
The Contractor represents that it employs:

500 or more employees;

100 or more employees; or

fewer than 100 employees
(Contractor must initial appropriate category).

Contractor Name

The Contractor further agrees that its compliance with the requirements of O.C.G.A. Sec.
13-10-91 and DOL Rule 300-10-1-.02 is attested to on the executed Contractor Affidavit
and Agreement attached hereto as EXHIBIT A.

If employing or contracting with any subcontractor(s) in connection with this
Agreement, Contractor further agrees:
(1) To secure from the subcontractor(s) such subcontractor(s)’) indication of the
employee-number category applicable to the subcontractor(s); and
(2) To secure from the subcontractor(s) an affidavit attesting to the
subcontractor’s compliance with O.C.G.A. Sec. 13-10-91 and DOL Rule 300-
10-1-.02; such affidavit being in the form attached hereto and referenced as
EXHIBIT A-1; and
(3) To submit such subcontractor affidavit(s) to the County when the
subcontractor(s) is retained, but in any event, prior to the commencement of
work by the subcontractor(s).

The failure of Contractor to supply the affidavit of compliance at the time of
execution of this Agreement and/or the failure of Contractor to continue to satisfy the
obligations of O.C.G.A. Sec. 13-10-91 and DOL Rule 300-10-1-.02 as set forth in this
Agreement during the term of the Agreement shall constitute a material breach of the
contract. Upon notice of such breach, Contractor shall be entitled to cure the breach
within ten (10) days, upon providing satisfactory evidence of compliance with the
terms of this Agreement and State law. Should the breach not be cured, the County
shall be entitled to all available remedies, including termination of the contract and
damages.

THIS PAGE MUST BE SUBMITTED WITH BID PACKAGE

SEE AFFIDAVITS ON FOLLOWING PAGES
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CONTRACTOR AFFIDAVIT & AGREEMENT
EXHIBIT A

By executing this affidavit, the undersigned contractor verifies its compliance with
O.C.G.A. § 13-10-91, stating affirmatively that the individual, firm or corporation which is
contracting with Cobb County, Georgia, has registered and is participating in a federal work
authorization program* [an electronic verification of work authorization program operated by
the U.S. Department of Homeland Security or any equivalent federal work authorization
program operated by the U.S. Department of Homeland Security to verify information of
newly hired employees, pursuant to the Immigration Reform and Control Act of 1986
(IRCA), P.L. 99-603], in accordance with the applicability provisions and deadlines
established in O.C.G.A. § 13-10-91.

The undersigned further agrees that should it employ or contract with any
subcontractor(s) for the physical performance of services pursuant to the contract with Cobb
County, Georgia, the contractor will secure from the subcontractor(s) verification of
compliance with O.C.G.A. § 13-10-91 on the attached Subcontractor Affidavit. (EXHIBIT
A-1). The contractor further agrees to maintain records of such compliance and shall provide
a copy of each such verification to Cobb County, Georgia, at the time the subcontractor(s) is
retained to perform such services.

BY: Authorized Officer or Agent Date:
[Contractor Name]

Title

Printed Name

Company Name

SUBSCRIBED AND SWORN
BEFORE ME ON THIS THE
DAY OF ,200_

Notary Public
My Commission Expires:

*The applicable federal work authorization program as of the effective date of the statute is
the Basic Pilot program of the Systematic Alien Verification for Entitlements (SAVE)
Program Office of U.S. Citizenship and Immigration Service (USCIS).
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SUBCONTRACTOR AFFIDAVIT
EXHIBIT A-1

By executing this affidavit, the undersigned subcontractor verifies its compliance
with O.C.G.A. § 13-10-91, stating affirmatively that the individual, firm or corporation
which is engaged in the physical performance of services on behalf of Cobb County,
Georgia, has registered and is participating in a federal work authorization program* [an
electronic verification of work authorization program operated by the U.S. Department of
Homeland Security or any equivalent federal work authorization program operated by the
U.S. Department of Homeland Security to verify information of newly hired employees,
pursuant to the Immigration Reform and Control Act of 1986 (IRCA)], in accordance with
the applicability provisions and deadlines established in O.C.G.A. § 13-10-91.

BY: Authorized Officer or Agent Date:
[Contractor Name]

Title

Printed Name

Company Name

SUBSCRIBED AND SWORN
BEFORE ME ON THIS THE
DAY OF ,200_

Notary Public
My Commission Expires:

*The applicable federal work authorization program as of the effective date of the statute is
the Basic Pilot program of the Systematic Alien Verification for Entitlements (SAVE)
Program Office of U.S. Citizenship and Immigration Service (USCIS).
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EXHIBIT B

DISADVANTAGED BUSINESS ENTERPRISE (DBE) IDENTIFICATION
FORM

A Disadvantaged Business Enterprise (DBE) is generally defined as a Female, Black
American, Hispanic American and any other minority owned business. If your firm is
classified as a Disadvantaged Business Enterprise (DBE), please complete this form and
submit with bid response or send to:

Cobb County Purchasing Department
Attn: Mr. Rick Brun, Purchasing Director
1772 County Services Parkway

Marietta, GA 30008

Fax: 770-528-1154

Email: purchasing@cobbcounty.org

Name of Firm:

Address:

Telephone:

Fax:

Email:

MBE Certification Number:

Name of Organization Certification

This information is acquired for informational purposes only and will
have no bearing on the award unless otherwise stated
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Instructions for Completing Exhibit C
Disadvantaged Business Enterprise (DBE)
Participation Report

All Cobb County Government contractors or vendors are requested to complete a
report descriptive of any DBE subcontractor involvement in work for which the
government is making payment. If otherwise specified in an RFP or contract,
additional reporting forms may be required as well.

The objective of this request is to assist in the identification of Disadvantaged Business
Enterprise (DBE) business participation with the Cobb County Government and to quantify
that participation.

The Cobb County Government does not administer a DBE Certification Program. The
principle certification agency for the State of Georgia is the Georgia Department of
Transportation. As a Contractor/VVendor you are not responsible for verification of any DBE
Certification information of your subcontractor.

*%% Instructions ***

1. Contractor/Vendor is furnished the one-page DBE Participation Report form with each
Cobb County Government-issued Purchase Order.

2. Contractor/Vendor completes this form for each billing period and attaches it to the
invoice to then be sent to the Cobb County Government.

3. Upon receipt of a Contractor/Vendor invoice, County staff should simply separate the
completed DBE form and transmit to:

Cobb County Purchasing Department,

Attn.: DBE Report

ownership position (at least 51%) that:

may be other groups that may be eligible to be certified as DBE;
Isa U.S. citizen or lawfully admitted permanent resident of the U.S.;
Has a personal net worth which does not exceed $750,000; and,

wmn

does not exceed $17.42 million in gross annual receipts;
The business is organized as a for-profit business.

o

program.

A Disadvantaged Business Enterprise (DBE) is a firm that is under the control of someone in an

1. Has membership in one or more of the following groups: Female, Black American, Hispanic
American, Native American, Subcontinent Asian American and Asian-Pacific America. There

4, The business meets the Small Business Administration’s size standard for a small business and

6. The business may also be DBE eligible as a certified U.S. Small Business Administration 8(a)
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EXHIBIT C

Cobb County Government Disadvantaged

Business Enterprise Participation Report
— PLEASE keep this blank form to make copies for actual use as needed. Also, please print or type in the form. «
Submitted by: Period Invoiced:
Name of Prime Contractor/Vendor From/To:

Cobb County Project Name: Bid or P.O. Number:

Cobb County Department or Agency receiving service or product:
Description of Purchased Service/Product:

Full Contracted Amount: $ Payment amount requested at this time:  $
1. Are YOU, the Prime Contractor or Vendor a DBE business?  YES NO
2. Please provide the following information for each subcontractor participating during this reporting period:
Subcontractor Business Name Type Service or Subcontractor Actual Dollar Value
Product Supplied Business/Contact | of Subcontractor Participation
Tel. Number this Reporting Period
$
$
$
$
$
$

Submitted by:

Printed Name

Title or position:

Signature of Authorized Representative
Date Completed:




SPECIAL TERMS AND CONDITIONS

The Cobb County Department of Transportation is requesting bids from vendors for the Purchase
of Traffic Signal Equipment on an annual contract.

Bids are due to the Cobb County Purchasing Department located at 1772 County Services
Parkway, Marietta, GA. 30008, before 12:00 (Noon) on August 27, 2009. Late bids will not be
accepted.

I. Inquiries Prior to Bidding:
Bidders having questions with regard to the project or Bid Documents shall present
these questions in writing for clarification by 5:00 pm on Tuesday, August 18,
2009 to:
Cobb County Purchasing
1772 County Services Parkway
Marietta, GA 30008
Fax: 770-528-1154
Email: purchasing@cobbcounty.org

Responses to all questions will be issued in the form of an addendum. Bidders shall
acknowledge receipt of addenda by inserting their number and date in the Bid Form.
Failure to do so may subject bidder to disqualification. Addenda form part of the
Contract Documents. In the event of a conflict between addendum items and those
in other parts of the Contract Documents, addenda shall take precedence and govern
in the order of the latest addendum.

1I. Pre-Bid Conference:

A pre-bid meeting will be held at the Cobb County Purchasing Department,
Conference Room, located at 1772 County Services Pkwy, Marietta, GA. on
August 11, 2009 at 10:00 a.m. for the purpose of answering questions of
prospective bidders. It is to the benefit of the bidders to attend. Information may be
distributed.

111. Contract:

Contract awarded as a result of bids submitted under this Sealed Bid shall extend from
the date of award for a period of 12 full months.

IV.  Pricing

Prices shall remain firm for the duration of the initial Contract period. Reasonable price
changes based on market conditions and price/cost analysis may be made after the initial
Contract period. The Contractor shall supply documentation satisfactory to Cobb
County, such as: documented changes to Producers Price Indexes; Consumer Price
Indexes; or a manufacturer’s published notification of price change(s).
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Cobb County will evaluate this information to determine if revising the pricing is
considered fair and reasonable to the satisfaction of Cobb County. Requests for any such
change must be received in writing by the Cobb County Purchasing Department thirty
(30) days prior to the expiration of the original contract term. The County may cancel the
contract if the price increase request is not approved.

All price reductions at the manufacturers’ or distributors’ level shall be reflected in a
reduction of the contract price(s) to Cobb County retroactive to the effective date of the
price reduction(s).

Option to Extend the Term of Contract:
Contract is renewable, at the option of Cobb County Government, and upon written
agreement by the vendor. However, the total duration of this contract, including the

exercise of any options, shall not exceed three (3) years (basic year and two (2) one (1)
year options.
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GENERAL PROVISIONS FOR SUPPLYING TRAFFIC CONTROL EQUIPMENT

1.1PURPOSE — The purpose of this specification is to set forth the requirements and terms for
supplying Cobb County, Georgia the traffic control equipment described in the following
sections. All equipment and signal installations shall conform to the Georgia Department of
Transportation specifications unless otherwise noted in these specifications. Where
differences occur, this specification shall take precedence.
NOTE: All general provisions contained within these specifications shall apply to all
groups and sections.

1.2 DESCRIPTION — These specifications define the minimum acceptable design and
operational standards for traffic control equipment. All traffic signal controllers and masters
shall be fully capable of running SEPAC software with full monitoring from the central
computer running ACTRA Software. All 2070 controllers shall conform to the Georgia
Department of Transportation and CALTRANS Specifications (Caltrans November 19, 1999
or latest Transportation Electrical Equipment Specifications). Where differences occur, the
Georgia Department of Transportations specifications shall prevail. The Conflict Monitor
shall be fully capable of being monitored by the ACTRA software so that the software from
the central computer can be run through the controller connection in the field to the conflict
monitor.

1.3 Related References
A. Georgia Department of Transportation Standard Specifications
Section 105—Control of Work
Section 106—Control of Materials
Section 107—Legal Regulations and Responsibility to the Public
Section 108—Prosecution and Progress
Section 500—Concrete Structures
Section 501—Steel Structures
Section 535—Painting Structures
Section 615—Jacking or Boring Pipe
Section 631—Changeable Message Signs
Section 636—Highway Signs
Section 639—Strain Poles for Overhead Sign and Signal Assemblies
Section 645—Repair of Galvanized Coatings
Section 680—Highway Lighting
Section 681—Lighting Standards and Luminaries
Section 682—Electrical Wire, Cable, and Conduit
Section 700—Grassing
Section 755—Electrical Work
Section 800—Coarse Aggregate
Section 801—Fine Aggregate
Section 832—Curing Agents
Section 833—Joint Fillers and Sealers
Section 850—Aluminum Alloy Materials
Section 852—Miscellaneous Steel Materials
Section 853—Reinforcement and Tensioning Steel
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Section 854—Castings and Forgings

Section 861—Piling and Round Timber

Section 870—Paint

Section 886—Epoxy Resin Adhesives

Section 910—Sign Fabrication

Section 911—Steel Sign Posts

Section 912—Sign Blanks and Panels

Section 913—Reflectorizing Materials

Section 915—Mast Arm Assemblies

Section 922—Electrical Wire and Cable

Section 923—Electrical Conduit

Section 924—Miscellaneous Electrical Materials
Section 925—Traffic Signal Equipment

Section 935—Fiber Optic System

Section 936—CCTV System

Section 937—Video Detection System

Section 938—Radar Detection System

Section 939—Communications & Electronic Equipment
Section 940—Navigator Integration

1.4 DOCUMENTATION - Documentation packages shall be delivered and available to be
downloaded from the Internet at the same time as the equipment to which it pertains.
Also, there shall be one complete documentation package furnished with each traffic
control equipment package ordered.

1.4.1 Parts Identifications — The documentation package shall contain a method of
parts identification that shows the location of every individual component. This includes
integrated circuits, transistors, resistors, capacitors, and inductors as well as test points,
switches and indicators. Parts identification shall be imprinted, stamped or etched on
circuit boards in addition to providing a pictorial layout. Such markings shall not be
obscured from normal viewing as a result of parts mounting and shall be referenced to the
schematic.

1.4.2 Parts Replacement/Repair — The documentation package shall contain a part
replacement guide so that any component needing replacement can be identified. It shall
be possible to use the parts replacement guide for information to either find an industry
standard replacement part or order a needed component from the manufacturer. All
components that are not standard components readily available from commercial
electronics supply outlets shall be identified in the documentation package. The
documentation package shall contain a repair price list.

1.4.3 Schematics — The documentation packages shall include a schematic of each
component and printed circuit board to include identification of all parts and terminals.
Data on all internal circuitry of at least a schematic symbol, a truth table, and identification
of pin settings and their functions.

1.4.4 Installation Procedures — The documentation packages shall include complete
electrical and mechanical installation procedures for each type of unit. Procedures shall
be precise and easy to understand.



1.5

1.4.5 Maintenance Procedures — Maintenance and trouble-shooting procedures shall
be included and referenced to the schematics so block checks can be made to locate any
defective components. Point to point voltages shall be included that are pertinent to
proper servicing. Test points must be easy to locate and contact with test instrument
probes.

1.4.6 Equipment Descriptions — A complete physical description of each unit shall be
provided to include dimensions, weight, temperature rating, voltage requirements, power
requirements, material composition, and complete performance specifications.

1.4.7 Operation Guides and Users Manuals — One complete set of user manuals shall
be provided with each piece of equipment ordered. These documents shall include all
setup configurations and programming procedures for the equipment.

1.4.8 Cables and Connectors — All cables, connectors, and special cables shall be
provided with each piece of equipment and peripheral equipment.

BID REQUIREMENTS

1.5.1 Statement of Qualifications — A documentation package shall accompany the
equipment submitted for acceptance testing. The prospective bidder shall attach a letter
of compliance to their documentation package stating that their equipment meets all
requirements of these specifications. Cobb County reserves the right to disqualify any
equipment containing exceptions to specifications contained herein. The manufacturer
shall retain copies of all drawings to be reproduced upon request of the County. The
County may require equipment demonstrations at Cobb County, the manufacturer’s
factory, or actual installation locations. All bidders must submit a specification sheet
for each item that a bid is submitted.

1.5.2 Bid Rejections — Cobb County reserves the right to reject bids on an individual
model without affecting the bid on other models.

1.5.3 Bid Evaluation — After all bids have been received, they will be reviewed for
conformance to this specification. Cobb County may request delivery of any bid item for
inspection prior to award of contract. An evaluation will be made to determine what, if any
components, printed circuit boards, or other replacement parts, are interchangeable with
similar components of the solid state controllers currently owned by the County. When
equipment is to be purchased for an intersection that is within a current traffic control
system, the ability of the proposed equipment to communicate with the existing system
will be considered in the award decision. Cobb County reserves the right to purchase
any equipment from another vendor to maintain equipment and software
compatibility within signal systems or for any other reason the County deems
necessary.

1.5.4 Award of Contract — Cobb County reserves the right to award a contract to
more than one bidder, and may purchase from whichever bidder meets the County’s need
for a particular project. Award of contract will supersede any previous contracts for same
equipment previously held by Cobb County, exclusive of warranty requirements.
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1.5.5 Contract Duration — Bid prices shall be good for a period of one year from
award of contract. Cobb County shall have the right to increase or decrease the number
of each bid item without changing the unit bid price within the one-year period. The
contract shall be renewable on a yearly basis, not to exceed (3) years, if mutually agreed
upon in writing between Cobb County and the bidder.

1.5.6 Termination of Contract — Cobb County reserves the right to cancel portions of
this contract upon a 30 day written notice at any time during the contract if any equipment
furnished under these specifications is found to be in violation of any requirements of this
specification, including inadequate servicing of equipment and software. Cobb County
also reserves the right to cancel portions of this contract and purchase from the
next lowest bidder in the event of excessive equipment problems or malfunctions,
excessive software problems, and failure to respond to requests for technical
information and assistance within 24 hours (excluding holidays and week ends). It
will be at Cobb County’s sole discretion to determine the quantity of equipment
and software problems that are deemed to be excessive.

1.5.7 Contact Person — Bidder must provide the name and phone number(s) of a
person to act as a single point-of-contact for all equipment and software problems. (See
section 1.8 for further requirements).

1.5.8 Changes to Specifications — Cobb County may make changes to these
specifications that would improve the specifications by reducing cost or provide a better
product. Changes to the specifications would require full consent of the successful
bidder.

1.6 WARRANTY

1.6.1 Warranty Requirements - The warranty shall include only failures, which occur
as a result of normal operation of the equipment. The warranty shall not include damage
due to lightning, fire, and high winds, moving objects, acts of vandalism or sabotage or
acts of God. The bidder shall bear all costs of repair or replacement in addition to return
shipment of any unit, portion of a unit, or component associated with the equipment,
which may fail because of normally occurring electrical or mechanical problems.

1.6.2 Duration — Warranty shall be effective for an operation period, minimum of one
year (12 months) unless a longer warranty is specified in other parts of this specification.
If bidder is furnishing equipment that carries a manufacturer’'s warranty greater than one
year, the manufacturer’s warranty shall supersede Cobb County’s warranty requirement.
Units, which have been found to be defective by Cobb County, will be removed from
service and returned to the bidder at no charge to Cobb County. The bidder shall have
30 days after receipt of defective equipment to either repair or replace it, upon which
date the equipment shall be returned to Cobb County. A minimum of 120 operation hours
shall be required on each repaired or replaced item before it is returned. The bidder shall
notify Cobb County as soon as the repair item is return shipped. Should the bidder elect
to repair or replace any equipment on site in Cobb County, he shall have 30 days after
receipt of notification to completely restore equipment to proper operation. The warranty



1.6.3 Documentation — All warranty documentation shall be submitted with equipment
at time of delivery.

1.7 DELIVERY AND ACCEPTANCE

1.8

1.9

1.7.1 Delivery Requirements — All equipment shall be delivered prepaid, with
shipping and handling charges included in the bid price, to Cobb County D.O.T. Signal
Shop, 1890 County Services Parkway, Building 11, Marietta, Georgia 30008. All
packages and materials shall be identified with the Cobb County purchase order number.
Sealed packing lists must be affixed with each showing its content.

1.7.2 Acceptance Requirements — Upon arrival, the equipment shall be inspected. If
said equipment is found to be in compliance with these specifications, final acceptance
will be granted. If damaged equipment or areas of non-compliance are found, final
acceptance will be withheld, payment will not be authorized, and the manufacturer shall
have two (2) weeks (exclusive of shipping time) from the date of receipt of notification to
repair or replace all equipment in order to secure compliance with these specifications.
Upon acceptance by Cobb County, the supplier may invoice Cobb County for the
equipment delivered with the invoice prices of each unit.

1.7.3 Delivery Time — The supplier shall deliver all cabinet and controller items
ordered by Cobb County within 90 days of receipt of purchase order.

1.7.4 Late Penalty — Cobb County may enforce a late delivery penalty for delinquent
equipment shipments in an amount of one percent (1%) per day of the bid price.

DEVIATIONS FROM SPECIFICATION REQUIREMENTS

1.8.1 Bid Exceptions — It is the intent of Cobb County that all traffic signal equipment
and material shall conform to the requirements of these specifications. Cobb County may
grant infrequent exceptions of the specifications in order to take advantage of “State-of-
the-Art” equipment advances or other circumstances that are found to be in the public
interest. All exceptions must be listed at the time of bid. Exceptions to these bid
requirements not listed at bid opening time will result in disqualification of the bid. Cobb
County reserves the right to reject any exceptions and conform to the equipment
specifications defined herein.

CUSTOMER SERVICE

1.9.1 Contact Person — The bidder must furnish the name and phone number(s) of a
customer service representative that will serve as a liaison for Cobb County to address
all equipment and software problems. It is the responsibility of this person to provide
answers to all questions pertaining to the equipment being provided. If the contact
person cannot answer a particular question, it is their responsibility to obtain an answer
from an appropriate source. If equipment needs to be repaired or replaced, the contact
person is responsible for making arrangements for returns and deliveries. All
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1.9.2 Response Time — The contact person must respond within one working day of
being contacted by Cobb County personnel. At this time, Cobb County must be notified
of how the problem will be addressed and how long Cobb County should expect to wait
for an answer.

1.9.3 Alternate Contact — When the primary contact person will be unavailable for
more than 24 hours (vacations, iliness, etc.), Cobb County must be furnished with the
name and phone number of an alternate contact given all responsibilities of the primary
contact.

All signal materials shall conform to the Georgia Department of Transportation
Specifications 2001 Edition and the Cobb County Master Contract Section 3
except as specified below.

NOTE: Modem strings should be provided and guaranteed to work.




GROUP 1

SECTION 1

332A CABINET, 2070 CONTROLLER, AND FLASHER CABINET SPECIFICATIONS

925.2 Materials

A. Requirements
Ensure that the traffic signal equipment and materials meet the Plans and Specifications.

All equipment furnished shall be new and meet the requirements of the following:

e Underwriter’'s Laboratory Incorporated (UL)

e Electronic Industries Association (EIA)

e National Electric Code (NEC)

e American Society of Testing and Materials (ASTM)

e American National Standards Institute (ANSI)

e International Municipal Signal Association (IMSA)

e National Electrical Manufacturers Association (NEMA)

e Applicable Standards, Specifications, and Regulations of the:

Georgia Department of Transportation

Traffic Signal Electrical Facility & NaviGAtor Support (TSEF)
935 E. Confederate Avenue, Building 5
Atlanta, GA 30316

B. Fabrication
General Provisions 101 through 150.

C. Acceptance
General Provisions 101 through 150.

D. Materials Warranty

e Provide all manufacturers’ warranties and guarantees for all signal equipment items
listed in this document as well as any signal equipment listed in the plans, except for
state supplied equipment.

e Ensure that warranties and guarantees are consistent with those provided as customary
trade practices; or as otherwise specified in the plans, Standard Specifications,
Supplemental Specifications or Special Provisions.

9



Ensure that manufacturer’s and supplier’'s warranties and guarantees are transferable to
the agency or user that is responsible for traffic signal maintenance, are continuous
throughout their duration and state that they are subject to such transfer.

Ensure equipment provided under this specification shall be warranted by the
manufacturer to be free from defects in materials and workmanship for a period of two
years from date of receipt or one year from date of acceptance of installation.

Ensure the manufacturer will repair any faulty equipment during this period at no charge
to the Department for parts, labor or shipping to and from the factory.

925.2.01 Type 2070 Controller Assemblies
A. Requirements

For 2070 controller cabinet assemblies, use 2070 controller units that meet the
requirements of the following or are previously approved by TSEF:

0

Traffic Electrical Equipment Specifications (TEES) published by the State of
California Business, Transportation, and Housing Agency; Department of
Transportation, current edition and current addenda

CALTRANS Qualified Products List (QPL)
Ensure the unit supplied is compatible with current GDOT licensed firmware.

Ensure each 2070 controller is shipped with the current GDOT license
intersection software installed and operational.

Ensure each 2070 controller is shipped with one 5-volt 2 MB data key.

The following specifications augment the CALTRANS specifications and take precedence
over conflicting CALTRANS Specifications.

1.

3.

Input/output (I/0) and Configuration:

The 2070 Controller shall be supplied in one of the following configurations, as specified
in the Plans (all modules are specified in TEES, but these configurations supersede the
defined configurations in TEES):

2070L: Provide Chassis, 2070-1B Single-Board CPU, 2070-2A Field 1/0 Module, 2070-
3B Front Panel (8x40 display), 2070-4B 3.5-amp Power Supply, and a 2070-7A Module.
This unit shall provide the default input and output configuration as shown in Tables 925
-6, 925-8 and 925-9 for ITS cabinets.

2070 LCN: Provide Chassis, 2070-1B Single-Board CPU, 2070-2B Field /O Module,
2070-3B Front Panel (8x40 display), 2070-4NB 3.5-amp Power Supply, 2070-8 NEMA
Interface Module, and a 2070-7A Module.

Power Supply Modules:

Either the 2070-4A, 2070-4B, 2070-4NA or 2070-4NB module shall be provided as
required in the configuration requirements in the preceding Item. In addition to all
requirements of the TEES, the power supplies shall be clearly marked as a “2070-4A”,
“2070-4B”,”2070-4NA”, or “2070-4NB”. . The Vendor may supply a 2070-4A or 4NA
power supply module in lieu of a 2070-4B or 4NB, as long as it is so marked and adds
no additional cost to GDOT.

Documentation:
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Include with each controller, manuals that document the programming, operation, and
maintenance of the unit. Include schematic drawings and pin assignment charts in the
manuals for maintenance. Documentation shall include all components, including
communications modules.

4. Testing:

Provide for complete testing of unit before it is shipped. If unit is shipped with
applications software installed. It must be tested with the application (e.g. Traffic Signal
Control). If random samples of greater than 10 percent of the units tested are rejected
then the total shipment shall be rejected and vendor will be responsible for all costs to
test and repair all units provided.

B. Fabrication
General Provisions 101 through 150.
C. Acceptance

(See Subsection 925.2.01 for compliance with CALTRANS QPL also see 4. Testing in
Section A above.).

D. Materials Warranty:
(See Subsection 925.2.D for Materials Warranties).

925.2.02 Type 2070 Controller Subassemblies
A. Requirements

For 2070 controller subassemblies, use 2070 controller subassembly units that meet the
requirements of the following or are previously approved by TSEF:

O Traffic Electrical Equipment Specifications (TEES) published by the State of
California Business, Transportation, and Housing Agency; Department of
Transportation, current edition and current addenda

0 CALTRANS Qualified Products List (QPL)

The following specifications augment the CALTRANS specifications and take precedence
over conflicting CALTRANS Specifications.

1. 2070 1B Module:

The 2070 1B module may be supplied as a separate item to be used in all versions of
the 2070 controller. The 2070 1B module shall be supplied complete with the operating
software. Ensure it contains the required files to be compatible with the current GDOT
applications software.

2. 2070 2A Field I/O Module

The 2070 2A Field 1/0 module may be supplied as a separate item. The 2070 2A Field
I/O module shall consist of the Field Controller Unit; Parallel Input/Output Ports; other
Module Circuit Functions (includes muzzle jumper); Serial Communication Circuitry;
Module Connectors C1S, C11S and C12S mounted on the module front plate; VDC
Power Supply (+12VDC to + 5VDC) and required software. Ensure it contains any
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configuration jumpers to be compatible with current GDOT Applications software.
Ensure the 2070 2A field I/O Module functions with a Model 2070 L or 2070LB
Controller Assembly and is compatible with current GDOT applications software.

2070 2B Field I/O Module:

The 2070 2B Field I/O module may be supplied as a separate item and consist of the
Serial Communication Circuitry, DC power Supply, and Module Connector 12S mounted
on the module front plate only. Ensure it contains any configuration jumpers to be
compatible with current GDOT Applications software. Ensure the 2070 2B field I/O
Module functions with a Model 2070 LC or 2070LCN1 Controller Assembly and is
compatible with current GDOT applications software.

2070 3B Front Panel Display Module:

The 2070 3B Display Module may be supplied as a separate item and provides a Front
Panel Assembly controller, two keyboards, AUX switch alarm bell and an 8 line by 40
character display. This assembly shall also include a panel with latch assembly and two
TSD #1 hinge attaching devices, assembly PCB, external serial port connectors, CPU
active LED indicator, contrast adjustment knob, and Front Panel Harness. Ensure it
contains any configuration jumpers to be compatible with current GDOT Applications
software. Ensure the 2070 3B Front Panel Assembly Module functions with Models
2070 L, 2070 LC, 2070 LCN1 and 2070 LCN2 Controller Assemblies and is compatible
with current GDOT applications software. Ensure the hardware hinge attaching devices
mate with existing 2070 assemblies. Ensure the Front Panel Harness is connected to
the front panel via a removable connector. Ensure the front panel connector supports
the aux switch.

2070 4B Power Supply Module:

The 2070 4B Power Supply Module may be supplied as a separate item and is an
independent, self contained module. Ensure that it is vented and cooled by convection
only. Provide module that slides into power supply compartment from the back of the
chassis and is attached to the Backplane mounting surface by its four TSD #3 Devices.
Ensure the module supplies at least 3.5 amperes of +5VDC. Ensure the 2070 4B
Power Supply Module is compatible with Models 2070 L, 2070 LB, and 2070 LC
Controller Assemblies and is compatible with current GDOT applications software.
Ensure the connection harness PS 2 on existing units can be mated with the 4B module
supplied. A 2070 4A Power Supply Module may be provided in place of a 4B module
as long as it is labeled as such and there is no additional cost to GDOT. Ensure the
module supplied is appropriately marked as a 4B or 4A module.

2070 4NB Power Supply Module:

The 2070 4NB Power Supply Module may be supplied as a separate item and is an
independent self contained module. Ensure that it is vented and cooled by convection
only. Provide module that slides into power supply compartment from the back of the
chassis and is attached to the Backplane mounting surface by its four TSD #3 Devices.
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Ensure the module supplies at least 3.5 amperes of +5VDC. Ensure the 2070 4B
Power Supply Module is compatible with Models 2070 LCN1 and 2070 LCN2 Controller
Assemblies and is compatible with current GDOT applications software. Ensure the
connection harness PS 2 on existing units can be mated with the 4B module supplied.
Ensure the 4NB power supply module supports the NEMA TS1 and TS2 Standards. A
2070 4A Power Supply Module may be provided in place of a 4B module as long as it is
labeled as such and there is no additional cost to GDOT. Ensure the module supplied
is appropriately marked as a 4NA or 4NB module.

7. 2070 7A Communications Module:

The 2070 7A Communications Module may be supplied as a separate item. The 7A
communications module is a dual async serial communications module. Ensure the
module supports serial communications on both ports. Ensure it contains any
configuration jumpers to be compatible with current GDOT Applications software.

8. 2070 8 Field I/0O Module:

The 2070 8 Field I/O Module may be supplied as a separate item. The 8 Field 1/O
Module consists of the module chassis, module power supply, Field Control Unit
Controller, parallel input/output ports, serial communications circuits and module
connectors. Ensure the EX1 connector is provided with appropriate mating connections
to interface with either 6B or 7A communications modules. Ensure the 2070 8 Field 1/0O
module is provided with the appropriate mating connector to mate with the C12S
connector on the 2070 2B Field I/O module. Ensure the 2070 8 Field I/O module
functions as part of a Model 2070 LCN1 controller.

B. Fabrication

General Provisions 101 through 150.
C. Acceptance

(See Subsection 925.2.01 for compliance with CALTRANS QPL).
D. Materials Warranty:

(See Subsection 925.2.D for Materials Warranties).

925.2.03 Type 170E Cabinet Assemblies
A. Requirements

Ensure that the cabinet assembly meets the requirements of the CALTRANS Specifications
as described in this document.

In addition to the CALTRANS Specifications, ensure that the cabinet assembly conforms to
the requirements listed below, which take precedence over conflicing CALTRANS
Specifications.
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. Cabinet configuration:

Supply cabinets in accordance with these specifications. Equip the cabinets with
auxiliary equipment as follows:

a. Model 332A Cabinet:
Lower input field termination panel
1 — Model GDI 242 DC Isolator in Slot 14 of Upper Input File
4 — Flash Transfer Relays
2 — Model 204 Flashers
1- Auxiliary Cabinet Shelf to support Communication Devices
1- 4 Position Power Strip

Note: Include above components in cabinet at time of delivery.

Other auxiliary cabinet components such as controllers, monitors, load switches, etc.
will be ordered as separate items.

. Finish

Use cabinets that have a bare aluminum finish and the internal racks shall have a
galvanized finish to prevent rusting (see Subsection 925.2.06.A.1 for controller-cabinet
minimum fabrication specifications).

. Locks

Equip the main cabinet door with locks that accept No. 2 Corbin keys. Provide two sets
of keys with each cabinet. One set of keys is defined as one — No. 2 key and one -
police panel key.

. Power

Equip the cabinet assemblies with a power distribution assembly to generate AC and
DC power for the electronic components, except the DC power for the controller units.
Provide the Model 332 cabinets with a GDI 242 DC isolator for stop time/flash sense,
located in slot 14 of the input file.

Unused Phase Monitoring

Provide odd-phase reds with ballast resistor dummy loads. Do not wire the cabinet to
monitor pedestrian yellow indications.

Neatly lace and bundle the wiring from the signal monitor for pedestrian yellow
monitoring on the back panel.

Red Monitoring

Provide a connector and terminal assembly designated as P20 (Magnum P/N 722120 or
equivalent) for monitoring the absence of red as an integral part of the output file.

Terminate the connector and ensure compatible with the cable and C connector of a
Type 2010 conflict monitor unit capable of monitoring the absence of red.

Provide the pin assignments of the P20 connector and terminal assemble with the
cabinet plans.
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10.

11.

12.

Ensure that the P20 connector is physically alike to the cable and connector of a Type
2010 conflict monitor unit to prevent the absence of red cable connector from being
inserted into the P20 connector 180 degrees out of alignment.

Submit details for programming of the unused red channels for approval.
Cabinet Light

Include in each cabinet one fluorescent lighting fixture mounted inside the top front
portion of the cabinet.

The fixture includes a cool white lamp, covered, and operated by a normal power factor,
UL listed ballast.

Install a door-actuated switch to turn on the cabinet light when either door is opened.
Cabinet Interlock

Do not install the interlock circuit, as detailed in the CALTRANS Specifications.
Cabinet Drawer

Equip each Model 332A, and 336 cabinet with an aluminum storage compartment
mounted in the rack assembly with the approximate following dimensions: 16 inches
(400 mm) wide, 14 inches (350 mm) long, and 1.75 inches (44 mm) deep.

Mount this compartment directly under the Type 2070 controller. Provide a drawer with
telescoping drawer guides to allow full extension from the rack assembly.

When extended, the storage compartment opens to provide storage space for cabinet
documentation and other miscellaneous items.

Ensure that the storage compartment be of adequate construction to support a weight of
25 pounds (12 kg) when extended.

Provide a top for the storage compartment that has a non-slip plastic laminate attached,
which covers a minimum of 90% of the surface area of the top.

Auxiliary Equipment Shelf

Provide a “shelf’ in each cabinet that provides a location to mount Fiber modem, dialup
modem and/or Field hardened switch. Provide shelf in location that allows easy access
to AC power outlets and communications links (telephone, interconnect). Locate shelf
so as not block access to other equipment or modules including Battery Backup
System.

Power Strip

Equip each cabinet with a power strip (minimum of 4 outlets) to support AC power for
external communications devices in cabinet. Ensure that power strip may be used by
block power supplies such that the block power supply does not block other outlets.
Attach power strip to a permanent location that is easily accessible to devices in the
rear of the cabinet. Do not plug power strip into GFI outlet.

Surge Protection

Equip each cabinet with EDCO surge protectors to protect the control equipment from
surges and over voltages.
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Design the surge protector panels to allow for adequate space for a wire connection and
surge protector replacement without the removal of terminal blocks or panels. Provide
EDCO surge protectors for the input sections as detailed below and as shown in the
Input Terminal and Surge Arrestor Detail.

Supply EDCO surge protectors that meet the following specifications.

a. AC SERVICE INPUT

Each cabinet shall include a plug-able surge protection unit on the AC service input that
meets or exceeds the following requirement: (EDCO SHA-1250 or equivalent utilizing
16 pin Beau connectors). The surge arrestor shall be a multi stage series hybrid type
power line surge device. The surge arrestor shall be installed between the applied line
voltage and earth ground. The unit shall have 2 LED indicators for operational display
status. The surge arrestor shall be capable of reducing the effect of lightning transient
voltages applied to the AC line and provide filtering that conforms to 50 kHz with a
minimum insertion loss of 50db. The arrestor shall conform to the following:

e Peak surge current for an 8 X 20 microsecond waveform; 20,000 A for 20

occurrences.

Clamp voltage at 20,000 A; 280 V max.

Maximum continuous operating current at 120 V/60 Hz: 15 A

Series Inductance: AC Line/AC Neutral 200 microhenries.

Response time: (< a nanosecond) Voltage never exceeds 280V during

surge.

Temperature range: -40 to +85 degrees Celsius

e Spike suppression for +/- 700V spike: +/- 40 V deviations from sine wave
all phase angles between 0 and 180 degrees.

The arrestor shall have the following terminals:

Main Line (AC line first stage terminal)

Main Neutral (AC neutral input terminal)

Equipment Line In (AC line second stage input terminal, 10A)
Equipment Line Out (AC line second stage output terminal, 10A)
Equipment neutral out (neutral terminal to protected equipment)
Ground (GND) (earth connection).

The arrestor shall be encapsulated in a flame-retardant material.
The equipment line out shall provide power to the Type 2070 controller and
to the 24 V power supply.

The unit shall be a two-stage device that will allow the connection of the radio
interference filter in the circuit between the stages.

EDCO # SHA-1250 or equivalent

b. INTERCONNECT CABLE INPUTS
Use a surge protection device to protect each interconnect line as it enters the
cabinet with a surge protection device that meets or exceeds the following
requirements:
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Peak Surge Trip Point:

600 V/microsecond impulse <890 volts

3000 V/microsecond impulse <950 volts

Response Time <200 ns at 10k/us
Temperature: -40° F to +185° F (-40° C to 85° C)
Peak Current (8 x 20 us impulse) 20,000 Amp per circuit
Estimated occurrences: 25 @ 10kA

Insulation Resistance under 200 V @ 1000 A
Max Operating Line Current 1 ampere

EDCO # SPA-60B or equivalent

. INDUCTIVE LOOP DETECTOR INPUTS

This article sets forth the specifications for two types of loop detector surge
protectors: one, which mounts directly on terminal blocks and one, which
mounts on a self-contained stud.

General Requirements:
All loop detector surge protectors shall conform to the following requirements.
Number of 100-ampere surge current occurrences of a 10 x 700-microsecond
waveform:

Common mode: at least 25
Differential mode; at least 25

Clamp characteristics (common and differential modes):

Maximum break-over voltage: 170 volts
Maximum on-state clamping voltage: 3 volts
Response time: less than 5 nanoseconds

Off-state leakage current: less than 10 microamperes

Capacitance (common and differential modes): less than 220 picofarads
Temperature range: -40 to +85 degrees Celsius
Maximum dimensions: 2"x2"x1.25”

The surge protection shall operate properly with the loop type vehicle detectors
specified in Section 5.

Type TB Loop Detector Surge Protectors — EDCO # SRAG6LCA-916, SRAGLCA-716
or equivalent

Type TB loop detector surge protectors shall conform to all of the requirements of
paragraph 6.2.1. The Type TB surge protector shall have three integral spade
lugs that shall enable the unit to be mounted and connected directly to a terminal
block. The Type TB surge protector shall be furnished for either 7/16-inch or
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9/16-inch terminal spacing as required by the bid list or as required to match the
terminal blocks to which it is to be connected in each instance.

Type SC Loop Detector Surge Protectors — EDCO # SRA-6LC or equivalent

Type SC loop detector surge protectors shall conform to all of the requirements
of paragraph 6.2.1. The Type SC surge protector shall have in integral 3/8-inch
(minimum) long NO. 10-32 mounting and grounding stud.

d. OUTPUT FILE SIGNAL SWITCH PACKS PROTECTORS

The output of the switch pack in the output file shall be protected by metal oxide
arrestors (MOV), which are tied from the AC positive field terminal to chassis
ground to protect switch packs from surges occurring on the AC output lines.

Surge suppression for the field wiring shall be installed on the back of the output
file.

Each protector will have three leads and a ground stud and meet the following
general requirements.

Peak Surge Current..................... 10kA (8x20us)
Occurrences..........cccevevvinenen. >100 @ 200 Amps
VoltageClamp......ooveeeeeeeeeeeeeeeeeeeeeee... 475V

EDCO # SPA-303 or equivalent

e. COMMUNICATION INPUTS
This article sets forth the specifications for a communications surge protector.

General Requirements:
All communications surge protectors shall conform to the following requirements.

Surge current occurrences at:
2000 amperes, 8x20 microsecond waveform: at least 80
400 amperes, 10x700-microsecond waveform: at least 80

Peak surge current for: 10,000 amperes

8x20 microsecond waveform: (2,500 amperesl/line)

100x 700-microsecond waveform: 500 amperes/line

Response time: < 1 nanosecond

Series resistance: 15 ohms, maximum

Capacity, average: 1500 picofarads

Temperature range: -40 °F (-40 °C) to +185 °F (85 °C)
Clamp Voltage: 8V line to line

This unit shall be a hybrid device with the first stage formed by a 3-element gas
tube that will withstand a peak surge current (8x20 microsecond waveform) of
5000 amperes per side. The second stage shall dissipate at least 1.5 kilowatts.
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No tools shall be required for the insertion and removal of the surge protector.

Type SC Communications Surge Protectors — EDCO # PC642C-008 or
equivalent

Type SC communications surge protectors shall conform to all of the above
requirements and shall service up to two communications circuit pairs. The Type
SC surge protector shall have a printed circuit board card-edge connector that
will mate with a Buchannan PN PCB 1B-10A connector. The contact strips shall
be gold-plated. The Type SC surge protector shall be furnished with a mating
socket. The maximum size of the Type SC surge protector with its socket shall
be 2"x2.75’x 1.25”.

f. Low Voltage DC Inputs

Provide an external surge protection device for each low voltage DC input channel
which meets or exceeds these requirements:

Surge current occurrences at:
2000 amperes, 8x20 microsecond waveform: at least 80
400 amperes, 10x700-microsecond waveform: at least 80

Peak surge current for: 10,000 amperes

8x20 microsecond waveform: (2,500 amperesl/line)

100x 700-microsecond waveform: 500 amperes/line

Response time: < 1 nanosecond

Series resistance: 15 ohms, maximum

Capacity, average: 1500 picofarads

Temperature range: -40 °F (-40 °C) to +185 °F (85 °C)
Clamp Voltage: 30V line to line

This unit shall be a hybrid device with the first stage formed by a 3-element gas
tube that will withstand a peak surge current (8x20 microsecond waveform) of
5000 amperes per side. The second stage shall dissipate at least 1.5 kilowatts.

No tools shall be required for the insertion and removal of the surge protector.

Type SC Communications Surge Protectors — EDCO # PC642C-030 or
equivalent

Type SC communications surge protectors shall conform to all of the above
requirements and shall service up to two communications circuit pairs. The Type
SC surge protector shall have a printed circuit board card-edge connector that
will mate with a Buchannan PN PCB 1B-10A connector. The contact strips shall
be gold-plated. The Type SC surge protector shall be furnished with a mating
socket. The maximum size of the Type SC surge protector with its socket shall
be 2"x2.75’x 1.25".
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g. COAXIAL VIDEO CABLES

This unit shall be a hybrid device, with the first stage formed by a gas tube that will
withstand a peak surge current (8x20 microsecond waveform) of 5000 amperes.
The second stage shall dissipate at least 1.5 kilowatts. EDCO # CX06-M and CX06-

MI or equivalent

Peak Surge Current

BX20US.. e 10K (2500A per line)
TOX700US....eiiei e 500A per line

Technology........coooivviiiiiiiiiiii, Hybrid, Solid State
Attenuation..................... 0.1db @ 10 MHz
Response Time...........c.oooiiiiiiiiinnn.s <1 nanosecond
Protection.............cooi, Signal to ground
Clamp Voltage........coooviiiiiiiii 6 volts
(076] a1 4 1=Te1 (o] £ T BNC, F, UHF
Impedance............cccoiiiiiii 50 or 75 ohms
Temperature............coooiiiiiiiiiiiii, -40 to 85+ C
Humidity...........cooooiiiines 0-95% non-condensing

h. HIGH FREQUENCY COAX PROTECTOR

The surge protector shall protect sensitive electronic equipment from damage due to
excessive voltage or currents generated by lighting or static build-up. There shall be
a replaceable protection cartridge and a low signal loss at frequencies up to 3
gigahertz. It should accommodate both bulkhead mount and stud mount. The Input

and Output connections shall be interchangeable.

General Requirements

Frequency: 0 to 4000 MHz

Max Insertion Loss: 0.3dB

Max VSWR: 1.2

Characteristic Impedance: 50 Ohms

DC Blocking: None

Connectors: Female N-Type
Breakdown Voltage: 350 V

Surge Current: 5000 Amps

Cartridge Life: >600 Times @ 500 Amp pulse
Size: 1x1.25x.875 (WxHXxL)
Mounting Stud: Yax 20

EDCO # CX-HFN or equivalent

l. MEDIUM DUTY 120V AC (Parallel) SURGE SUPPRESSOR

The surge suppressor should protect AC distribution panel circuits or 120V power
supplies feeding sensitive electronic equipment. It should be designed to be installed in
parallel on standard single-phase 120V AC (L, N, and G) circuits. The installation should

20



be able to be close-nipple up to a distribution panel/circuit or hardwired in parallel up to
power supply input terminal screws.

General Requirements

Peak Surge Current (8x20us): 6500 A

Response Time: <5 nanoseconds

Voltage Clamp 8x20us (100A): 325V

Power Dissipation: 180 Joules

Operating Temp: -40Cto+85C

Size: 3"x1.5"x25" (LxWxH)
Leads: (3) 127, 14 AWG

EDCO # FAS-120AC or equivalent
J]. SURGE PROTECTION FOR COMPUTERS OR PERIPHERALS

The surge protector should utilize silicon avalanche clamp devices. It should be able
plug in series with the data cable at or near the equipment to be protected.

General Requirements

Max Operating Voltage (10 x 1000us): + 20V
Leakage Current (typical): 5uA

Max Data Rate: 150 kb
Operating Temperature: 0Cto+85C
Max Surge Current (10 x 1000us): 43A

Max Clamp Voltage: 35V

Clamp Response Time: <1ns

EDCO # SRS-232 Series or equivalent
k. INTERNAL MOUNT 120VAC SURGE PROTECTION

The unit shall be an advanced 3 stage hybrid, solid state power line protector, The unit
shall have features such as noise filtering, common mode and normal mode
suppression, nanosecond reaction time, power line tracking, and compression screw
terminations. The unit shall have a replaceable fuse designed to remove the load from
the line if the unit is either overloaded or the internal protection fails.

General Requirements

Clamping Cat.: 330V L-N, 400V L-G ANSI/IEEE C62.41 1991-
Cat. C1/B3

Peak Clamp Voltage: 315V L-N, 350V L-G

Peak Surge Current (8 x 20us):  10kA Min.

Peak Surge Energy (10 x 1000us): 100A Min.

Response Time: <5 nanoseconds

Operational Temperature: -20Cto+85C
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13.

Failure Indication: LED

Operational Voltage: 120V AC, 60 Hz
Operational Current: 15 Amps Service
Dimensions (H x W x L): 1.825" x 2.95”" x 5.25”

EDCO # HSP121BT-1RU or equivalent

Type 2010 Signal Monitors:

. Introduction

This Specification sets forth the minimum requirements for a rack-mountable,
sixteen channel, solid-state 2010 Signal Monitor for a Type 170E Traffic Cabinet
Assembly. Ensure that as a minimum, the Signal Monitor complies with all
Specifications outlined in Chapter 3 Section 6 of the California TEES, August 2002.
Where differences occur, this Specification governs. Ensure that the manufacturer of
the unit is listed on the current California Department of Transportation (Caltrans)
Qualified Products List (QPL) for signal monitors.

Provide a Signal Monitor that is capable of monitoring sixteen channels consisting of
a Green input, a Yellow input, and a Red input for each channel. Ensure that the unit
also includes the enhanced monitoring functions described in Subsection
925.2.03.A.14.b, diagnostic display functions described in  Subsection
925.2.03.A.14.c, event logging functions described in Subsection 925.2.03.A.14.d,
communications functions described in Subsection 925.2.03.A.14.e, and hardware
functions described in Subsection 925.2.03.A.14.f.

Monitor Functions

Except for Conflict faults, compute all fault timing for each channel individually.
1) Conflict Monitoring

Ensure that the Signal Monitor is able to detect the presence of conflicting green
or yellow signal voltages on the AC field terminals between two or more non-
compatible channels. A Conflict fault (CONFLICT) shall be a latching fault.

2) Conflict Recognition Time

Ensure the Signal Monitor shall trigger when voltages on any conflicting channels
are present for more than 500 ms. Ensure that the Signal Monitor does not
trigger when voltages on any conflicting channels are present for less than 200
ms. Conflicting signals sensed for more than 200 ms and less than 500 ms may
or may not trigger the unit.

3) 24VDC Monitoring VDC

Ensure that the Signal Monitor is able to detect that the cabinet +24 Vdc supply
has fallen below 18 Vdc. A 24VDC failure (VDC FAIL) shall be a latching fault.

4) 24VDC Recognition Time

Ensure that the Signal Monitor shall trigger when the voltage on the +24V input is
below 18 Vdc for more than 500 ms. Ensure that the Signal Monitor does not
trigger when the voltage on the +24V input is below 18 Vdc for less than 200 ms.
A voltage level of +22 Vdc will be required to prevent the unit from triggering.
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5)

6)

7)

8)

9)

10)

Controller Watchdog Monitoring

Ensure that the Signal Monitor triggers when the Watchdog input does not toggle
within the programmed time period (WDT ERROR). Ensure that the unit remains
latched in the fault state until reset by the Reset button, an External Reset input
command, or AC Line voltage restoring from a AC Line Brownout event (see
2.4). Ensure that a reset resulting from an AC Line Brownout event does not
clear the WDT ERROR LED.

Controller Watchdog Latch Option

Ensure a programming option sets the Watchdog monitoring function to a
latching mode and that only a reset from the Reset button or External Reset input
can clear a Watchdog fault. An AC Line brownout condition will not reset the
fault.

Controller Watchdog Recognition Time

Ensure a programming option sets the maximum Watchdog recognition time to:
1000 + or - 100 ms; or 1500 + or - 100 ms.

Controller Watchdog Enable Switch

Provide an internal switch to disable the Watchdog monitoring function. Mount
the switch on the PCB and be clearly label "WD ENABLE - ON...OFF". Ensure
that placement of the switch in the OFF position causes monitoring of the
Watchdog to be inhibited.

WDT ERROR LED Control

Ensure that the WDT ERROR LED illuminates when the unit has been triggered
by a Watchdog fault. Ensure that it can only be cleared by a reset command from
the front panel Reset switch or External Reset input. If the Watchdog monitoring
function is inhibited due to the Watchdog Enable switch, the WDT ERROR LED
shall flash at a 0.5 Hz rate.

AC Line Monitoring
a) AC Line Brownout Recognition

Ensure that the Signal Monitor is able to detect that the AC Line has fallen
below 98 + or - 2 Vac for greater than 400 + or - 50 ms. This shall force the
output Relay to the de-energized "fault" state, enable the Stop-Time output,
and cause the AC POWER LED to flash at a 2 Hz rate. Ensure that the unit
maintains this state until the AC Line voltage rises above 103 + or - 2 Vac for
greater than 400 50 ms. Provide a jumper option which will change the AC
Brownout dropout level to 92 + or - 2 Vac and the restore level to 98 + or - 2
Vac.

b) AC Line Power-up and Brownout Delay Time

When the AC Line is greater than 103 + or - 2 volts after power-up or
Brownout restore, ensure that the Signal Monitor holds the Output Relay in
the de-energized "fault" state and enable the Stop-Time output, for a period of
not less than 6.0 + or - 0.5 seconds and not greater than 10.0 + or - 0.5
seconds. Ensure that this flash interval is terminated after at least 6.0 + or -
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d)

f)

9)

0.5 seconds if the Signal Monitor has detected at least five transitions of the
Watchdog input. If the Signal Monitor does not detect five transitions of the
Watchdog input before 10.0 + or - 0.5 seconds, ensure that the Signal Monitor
goes to the fault state. During this interval, ensure that the AC POWER LED
flashes at a 4 Hz rate.

Red Fail Monitoring

Ensure that the Signal Monitor is able to detect the absence of an active
voltage on the green and yellow and red field signal inputs of a channel. Red
Fail fault (RED FAIL) shall be a latching fault. Ensure that the Red Fail
monitoring function is enabled for all channels except when the Red Enable
input is not active, or pin #EE is active, or Special Function #1 input is active,
or Special Function #2 input is active.

Red Fail Recognition Time

Ensure the Signal Monitor triggers when an active voltage on one of the three
inputs of a channel are absent for more than 1500 ms. Ensure that the Signal
Monitor does not trigger when an active voltage on one of the three inputs of
a channel are absent for less than 1200 ms. Channels without proper
voltages sensed for more than 1200 ms and less than 1500 ms may or may
not trigger the unit. Provide an option switch (RF 2010) which will change the
fault recognition time to between 700 ms and 1000 ms.

Red Interface Cable Fault

Ensure a programming option is provided such that operating without the Red
Interface cable installed shall cause the Signal Monitor to enter the fault mode
causing the Output relay contacts to close and enabling the Stop-Time output
to the controller. To indicate this fault mode, ensure that the Red Fail indicator
is illuminated with all fault channel indicators Off.

Ensure that any Red Fail preemption control to the monitor uses the Special
Function inputs #1 or #2.

Dual Indication Monitoring

Ensure that the Signal Monitor is able to detect the presence of active voltage
on the green and yellow, green and red, or yellow and red field signal inputs
of a channel. GYR Dual Indication fault (DUAL IND) shall be a latching fault.
Ensure this function is enabled on a per channel basis using dip switches
mounted on the PCB labeled "CH1" through "CH16". Ensure that the GYR
Dual Indication monitoring function is enabled for all selected channels except
when the Red Enable input is not active or pin #EE is active.

GY Dual Indication Monitoring

Ensure that the Signal Monitor is able to detect the presence of active voltage
on the green and yellow field signal inputs of a channel. GY Dual Indication
fault (DUAL IND) shall be a latching fault. Enable this function with a dip
switch on the PCB labeled "GY ENABLE". When the switch is in the ON
position, monitor all channels for simultaneous active green and yellow inputs
on a channel. When selected by the GY ENABLE switch, ensure that the GY
Dual Indication monitoring function is disabled when pin #EE is active.
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h)

)

k)

m)

Dual Indication Recognition Time

Ensure that the Signal Monitor triggers when multiple inputs are active on a
channel for more than 500 ms. Ensure that the Signal Monitor does not
trigger when multiple inputs are active on a channel for less than 250 ms.
Channels with multiple voltages active for more than 250 ms and less than
500 ms may or may not trigger the unit.

Sequence (Short or Absent Yellow) Monitoring

Ensure that the Signal Monitor is able to detect that a channel has not
provided an adequate Yellow Clearance interval during a green to yellow to
red sequence. A Sequence failure (SEQUENCE) shall be a latching fault.
Ensure that this function is enabled on a per channel basis using dip switches
mounted on the PCB labeled "CH1" through "CH16". Ensure that the
Sequence monitoring function is enabled for all selected channels except
when the Red Enable input is not active or pin #EE is active.

Sequence Recognition Time

The minimum Yellow Clearance interval may be modified by switches
mounted on the PCB labeled "YEL TIME 1", "YEL TIME 2", and "YEL TIME
3". Ensure that the Yellow Clearance interval is 2.7 seconds plus 0.2 seconds
times the binary sum of the three switches. The minimum Yellow Clearance
interval shall therefore have a range of 2.7 seconds to 4.1 seconds, 0.1
seconds.

Recurrent Pulse Detection (RP Detect)

Ensure that the Signal Monitor detects Conflict, Red Fail, and Dual Indication
faults that result from intermittent or flickering field signal inputs. These
recurring pulses shall result in a latching fault with the RP DETECT indicator
illuminated along with the resulting Conflict, Red Fail, or Dual Indication
indicator. Provide an option switch to disable the RP detect function.

Configuration Change Monitoring

On power-up, reset, and periodically during operation, ensure that the Signal
Monitor compares the current configuration settings with the previously stored
value and if the settings have changed, the Signal Monitor automatically logs
the new setting. Ensure that these settings include the permissive diode
matrix, all switches, all jumpers, and the Watchdog Enable switch.

Provide a programming option such that any change in the configuration
parameters will cause the Signal Monitor to enter the fault mode causing the
Output relay contacts to close and enabling the Stop-Time output to the
controller. To indicate this fault mode ensure that the PCA indicator will flash
at a 4 Hz rate. Depressing the Reset button for 5 full seconds is required to
clear this fault and log the new configuration parameters.

If the programming option is not selected, ensure that the unit does not set
the fault mode but will still log the configuration change.

Program Card Ajar
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C.

d.

Ensure that when the Programming Card is removed or not seated properly,
the Signal Monitor forces the Output Relay to the de-energized "fault" state,
enable the Stop-Time output, and illuminate the PCA LED. A reset command
from the front panel Reset switch or External Reset input is required once the
Program Card is in place.

Exit Flash

When the Signal Monitor exits the flash state (Output relay de-energized) as a
result of a Reset command or AC Line brownout restore, ensure that the Stop
Time output goes to the inactive state 250 + OR - 50 ms before the Output
relay transfers to the energized state. This transition will provide an early
indication to the Controller Unit that the cabinet will transfer from flash to
signal operation.

Display Functions

Ensure that it is possible to view the active channels for each individual color (GYR)
during operation and when latched in a fault state. When the Signal Monitor is latched in
a fault state ensure that it is also be possible to view the active channels for each
individual color and fault status for each channel for the current fault and the two
previous faults.

1) Previous Fault GYR Display

When the Signal Monitor has been triggered by a fault the channel status display will
alternate between the channels which were involved in the fault (fault status) for 2
seconds, and the field signals active at the time of the fault for 6 seconds. The
channels involved in the fault will flash their respective Green, Yellow, and Red
indicators simultaneously at a 4 Hz rate for the 2 second interval.

The two previous faults may also be displayed individually. This status is not reset
by an AC Line power interruption. To enter this display mode remove the Program
Card. The sequence is as follows:

Reset Event | PCA LED | Fault Status LEDs Channel Status
LEDs

-—- #1 Single Current Fault Status | Current Field status
flash (newest)

#1 #2 Double Event #2 Fault Status | Event #2 Field status
flash

#2 #3 Triple flash | Event #3 Fault Status | Event #3 Field status

(oldest)
(repeats back to top)

Event Logging Functions

Ensure that the Signal Monitor is capable of storing in non-volatile memory a minimum
of 100 events. Mark each event with the time and date of the event. These events
consist of fault events, AC Line events, reset events, and configuration change events.
Provide a graphical means of displaying the signal states of all field inputs for 30
seconds prior to a fault trigger event. Provide the capability to assign a four-digit
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identification number to the unit shall be provided. Upload the event logs to a PC using
the serial port of the Signal Monitor and software provided by the manufacturer.

Ensure each event log report contains the following information:
O Monitor ID#: a four digit (0000-9999) ID number assigned to the monitor.
O Time and Date: time and date of occurrence.

0 Event Number: identifies the record number in the log. Event #1 is the most
recent event.

1) Monitor Status Report (CS)
Ensure the Current Status report contains the following information:

a) Fault Type: the fault type description.

b) Field Status: the current GYR field status and field RMS voltages if the monitor is
not in the fault state, or the latched field status and field RMS voltages and fault
channel status at the time of the fault.

c) Cabinet Temperature: the current temperature if the monitor is not in the fault
state, or the latched temperature at the time of the fault.

d) AC Line Voltage: the current AC Line voltage if the monitor is not in the fault
state, or the AC Line voltage at the time of the fault.

e) Control Input Status: the current state and RMS voltages of the Red Enable
input, EE input, and Special Function #1 and #2 inputs if the monitor is not in the
fault state, or the status latched at the time of the fault.

2) Previous Fault Log (PF)
Ensure the Previous Fault log contains the following information:

a) Fault Type: the fault type description.

b) Field Status: the latched field status with RMS voltages, and fault channel status
at the time of the fault.

c) Cabinet Temperature: the latched temperature at the time of the fault.
d) AC Line Voltage: the AC Line voltage at the time of the fault.

e) Control Input Status: the latched state of the Red Enable input, EE input, and
Special Function #1 and #2 inputs at the time of the fault.

3) AC Line Event Log (AC)
The AC Line log shall contain the following information:

a) Event Type: describes the type of AC Line event that occurred.
Power-up—AC on, monitor performed a cold start
Interrupt—AC Line < Brownout level
Restore—AC restored from brown-out or interruption (AC Off), no cold start
b) AC Line Voltage: the AC Line voltage at the time of the event.
4) Monitor Reset Log (MR)
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5)

6)

1)

2)

1)

Ensure the Monitor Reset log contains the following information:

a) The monitor was reset from a fault by the front panel Reset button or External
Reset input.

Configuration Change Log (CF)
Ensure the Configuration Change log contains the following information:
a) Program Card Matrix: the permissive programming for each channel.

b) Yellow Disable Jumpers: the Yellow Disable programming for each channel.

c) Dual/Sequence Switches: the switch programming for each channel.

d) Option Switches: RF 2010, RP Disable, GY Enable, SF1 Polarity, Sequence
Timing, Minimum Flash Enable, Configuration Fault Enable, Red Cable Fault
enable, AC Brownout timing.

e) Watchdog Programming: Watchdog Enable, Watchdog Latch, and Watchdog
timing.

f) Configuration CRC: A unique CRC value which is based on the configuration of
items #a though #e above.

Indicate on the log, which items have been changed since the last log entry.
Signal Sequence Log

Provide a log that graphically displays all field signal states for up to 30 seconds
prior to the current fault trigger event. Ensure that the resolution of the display is at
least 50 milliseconds.

Communications Functions
Controller Unit Communications

Ensure that the Signal Monitor is compatible with the Command/Response protocol
of Bl Tran Systems Inc. Model 233 Software. Ensure the unit supports command
types 02 and 07.

Personal Computer Communications

Have the manufacturer provide software to access the Signal Monitor status and
event logs described in Subsection 925.2.01.A.14.d. Ensure this software operates
with Microsoft Windows 2000™ or Windows XP™

Hardware

Red Monitoring
a) Red Field Inputs

Ensure that the Signal Monitor is capable of monitoring sixteen Red field signals.
Ensure that a Red input is sensed active when the input voltage exceeds 70
Vrms. Ensure that a Red input is sensed not active when the input voltage is less
than 50 Vrms. A Red input may or may not be sensed active when the input
voltage is between 50 Vrms and 70 Vrms.

b) Red Enable Input
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d)

Ensure that the Red Enable input provides an AC input to the unit which enables
Red Monitoring, Dual Indication Monitoring, and Sequence monitoring when the
input is sensed active.

Ensure that the Red Enable input is sensed active when the input voltage
exceeds 70 Vrms. Ensure that the Red Enable input is sensed not active when
the input voltage is less than 50 Vrms. The Red Enable input may or may not be
sensed active when the input voltage is between 50 Vrms and 70 Vrms.

Special Function Preemption Inputs

Ensure that the Special Function Preemption inputs #1 and #2 provide an AC
input to the unit which disables only Red Fail Monitoring (Lack of Output) when
either input is sensed active.

Ensure that a Special Function input is sensed active when the input voltage
exceeds 70 Vrms. Ensure that a Special Function input is sensed not active
when the input voltage is less than 50 Vrms. A Special Function input may or
may not be sensed active when the input voltage is between 50 Vrms and 70
Vrms.

Use a PCB mounted switch to provide the option to invert the active status of the
Special Function #1 input. When the switch is in the ON position, ensure that the
Special Function #1 input is sensed not active when the input voltage exceeds 70
Vrms. Ensure that the Special Function #1 input is sensed active when the input
voltage is less than 50 Vrms. The Special Function #1 input may or may not be
sensed active when the input voltage is between 50 Vrms and 70 Vrms.

Red Interface Connector

This connector provides the required inputs for the unit to monitor the Red field
signal outputs. Ensure the connector is a 3M #3428-5302 type or equivalent and
be polarized to insure proper mating with the cable. Ensure Ejector latches are
included to facilitate removal and prevent the cable from inadvertently
disconnecting. Ensure the unit shall function as a standard 210 Signal Monitor
when the cable is disconnected. Use the pin assignments shown in Table 1.

Table 1

Pin Function Pin Function

1 Channel 15 Red 11 Channel 9 Red
2 Channel 16 Red 12 Channel 8 Red
3 Channel14 Red 13 Channel 7 Red
4 Chassis Ground* 14 Channel 6 Red
5 Channel 13 Red 15 Channel 5 Red
6 Special Function #2 | 16 Channel 4 Red
7 Channel 12 Red 17 Channel 3 Red
8 Special Function #1 | 18 Channel 2 Red
9 Channel 10 Red 19 Channel 1 Red
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2)

10

Channel 11 Red 20 Red Enable

*A

Pin #4 to be made with Chassis Ground.

jumper option shall be provided to allow the connection of

Front Panel

Ensure the front panel is constructed of sheet aluminum with a minimum thickness
of 0.090 in. (2.286 mm), and finished with an anodized coating. Ensure the model
information shall be permanently displayed on the front surface.

a)

Indicators

Ensure that all display indicators are mounted on the front panel of the Signal
Monitor and are water clear, T-1 package, Super Bright type LEDs. Ensure that

all fault LEDs are red except the AC POWER indicator which is green. Provide a

separate Red, Yellow, and Green indicator for each channel. Label the
indicators and provide the information as follows:

(1) AC POWER

Ensure the AC Power indicator flashes at a rate of 2 Hz when the unit has
detected a low voltage condition as described in Subsection
925.2.03.A.14.b.10).a. Ensure the AC POWER indicator flashes at a rate
of 4 Hz during the minimum flash interval as described in Subsection
925.2.03.A.14.b.10).b. Ensure that the indicator illuminates when the AC
Line voltage level is restored above the brownout level. Ensure the
indicator extinguishes when the AC Line voltage is less than 80 Vac.

(2) VDC FAILED

Ensure the VDC FAILED indicator illuminates when a 24VDC fault
condition is detected. This indicator remains extinguished if the monitor
has not been triggered by a 24VDC fault.

(3) WDT ERROR

Ensure the WDT ERROR indicator illuminates when a controller
Watchdog fault is detected. Ensure the WDT Error indicator flashes ON
once every 2 seconds if the WD Enable switch on the monitor is placed in
the OFF position to disable Watchdog monitoring, or the AC Line voltage
is below the Watchdog disable level.

(4) CONFLICT

Ensure that the CONFLICT indicator illuminates when a conflicting signal
fault is detected.

(5) DIAGNOSTIC

Ensure the DIAGNOSTIC indicator illuminates when one of the following
faults are detected: Internal Watchdog fault, Memory Test fault, or Internal
power supply fault. This indicator is intended to inform the service
technician of a monitor hardware or firmware failure.
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b)

(6) RED FAIL

Ensure the RED FAIL indicator illuminates when an absence of signal is
detected on a channel(s). Ensure the RED FAIL indicator flashes ON once
every two seconds if the RED ENABLE input is not active, or a Special
Function input is active, or the EE input is active

(7) DUAL IND.

Ensure the Dual IND. indicator illuminates when a GY-Dual or GYR-Dual
Indication fault is detected on a channel(s).

(8) SEQUENCE

Ensure the Sequence indicator illuminates when the minimum Yellow
Clearance time has not been met on a channel(s).

(9) PCA

Ensure the PCA indicator illuminates if the Program Card is absent or not
properly seated.

If the unit is in the Diagnostic Display mode, ensure the PCA indicator
flashes ON (once, twice, or three times) to indicate the fault event number
being displayed. See Subsection 925.2.03.A.14.c.

(10) RP DETECT

Ensure the RP DETECT indicator illuminates when the unit has detected a
Conflict, Red Fail, or Dual Indication fault as a result of recurring pulse
field inputs.

(11) CHANNEL STATUS

Ensure that during normal operation the 48 Channel Status indicators
displays all active signals (Red, Green, and Yellow).

In the fault mode, ensure that the Channel Status indicators display all
signals active at the time of the fault for six seconds and then indicate the
channels involved in the fault for 2 seconds.

Front Panel Control
(1) RESET Button

Provide a momentary SPST Control switch labeled RESET on the unit
front panel to reset the monitor circuitry to a non-failed state. Position the
switch on the front panel such that the switch can be operated while
gripping the front panel handle. Ensure that a reset command issued from
either the front panel button or External Reset input is a one-time reset
input to prevent the unit from constant reset due to a switch failure or
constant external input, and causes all LED indicators to illuminate for 300
ms.

The Reset button also provides control of the Diagnostic Display mode.
For a complete description of Diagnostic Display operation, see
Subsection 925.2.03.A.14.c.

Serial Communications Connector
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3)

Use this connector to provide EIA-232 serial communications. Ensure that it is
an AMP 9721A or equivalent 9 pin metal shell D subminiature type with
female contacts. Refer to Table 2 for Pin assignments.

Table 2

Pin Function

DCD*

TX DATA

RX DATA

DTR (Data Terminal Ready)

SIGNAL GROUND

DSR

DSR*

CTS*

Ol Nojo|~hlWIN|~

NC

* Provide Jumper options to allow the connection of Pin #4 to be made
with Pin #7, and the connection of Pin #8 to be made with Pin #1.

Electronics

a)

b)

RMS Voltage Sampling

Use high speed sampling techniques to determine the true RMS value of the
AC field inputs. Sample each AC input at least 32 times per cycle. Ensure
that the RMS voltage measurement is insensitive to phase, frequency, and
waveform distortion.

Internal MPU Watchdog

Use a microprocessor for all timing and control functions. Verify continuing
operation of the microprocessor by an independent monitor circuit, that forces
the Output Relay to the de-energized "fault" state, enable the Stop-Time
output, and illuminate the DIAGNOSTIC indicator if a pulse is not received
from the microprocessor within 300 ms.

If the microprocessor should resume operation, ensure the Signal Monitor
continues to operate. Ensure that this monitoring circuit is also configurable to
latch in the fault state. Ensure the unit requires a power-up cycle to reset the
circuit once it is triggered.

Sockets

In the interest of reliability, ensure that only the PROM memory device for the
microprocessor firmware is socket mounted. Ensure that the PROM memory
socket is a precision screw machine type socket with a gold contact finish
providing a reliable gas tight seal. Low insertion force sockets or sockets with
"wiper" type contacts are not acceptable.
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d)

f)

g)

h)

Internal Power Supply

Use a built-in, high-efficiency switching power supply to generate all required
internal voltages. Ensure that all supply voltages regulated. Failure of the
internal power supply to provide proper operating voltages shall force the
output Relay to the de-energized "fault" state, enable the Stop-Time output,
and illuminate the DIAGNOSTIC indicator. Provide a user replaceable slow
blow fuse for the AC Line input. Ensure the unit is operational over the AC
Line voltage range of 75 Vac to 135 Vac.

ElA-232 Interface

Ensure the EIA-232 port interface electronics is electrically isolated from all
monitor electronics except chassis ground.

Configuration Parameters

Select user-programmed configuration settings using PCB mounted switches
or jumpers. Designs requiring a Personal Computer (PC) to program or verify
the configuration parameters are not acceptable. Ensure that user-
programmed configuration settings that are transferred to memory are stored
in a programmable read-only memory (PROM or EEPROM). Designs using a
battery to maintain configuration data are not acceptable.

Field Terminal Inputs

Ensure that all 120 Vac field terminal inputs provide an input impedance of
150K 50K ohms and be terminated with a discrete resistor having a power
dissipation rating of 0.5 Watts or greater and a voltage rating exceeding 350
volts.

Component Specifications

Ensure that all electrical components used in the Signal Monitor are rated by
the component manufacturer to operate beyond the full unit operating
temperature range of —29 °F to 165 °F(-34 °C to +74 °C).

Printed Circuit Boards

Ensure that all printed circuit boards meet the requirements of the California
Traffic Signal Control Equipment Specifications, January 1989, plus the
following requirements to enhance reliability:

(1) All plated-through holes and exposed circuit traces are plated with solder.

(2) Both sides of the printed circuit board are covered with a solder mask
material.

(3) The circuit reference designation for all components and the polarity of all
capacitors and diodes are clearly marked adjacent to the component.
Ensure that Pin #1 for all integrated circuit packages is designated on both
sides of all printed circuit boards.

(4) All electrical mating surfaces are gold plated.

(5) All printed circuit board assemblies are coated on both sides with a clear
moisture-proof and fungus-proof sealant.
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(6) All components and wire harnesses are mounted to the PCB using plated
holes. "Piggy back" connections or jumper wires are not acceptable.

14. Model GDI 242 DC Isolator

Provide Model GDI 242 DC lIsolators that are in accordance with the latest version of
CALTRANS Specifications as referenced earlier in this section. Ensure that the GDI
242 isolator input signal polarity may easily be inverted without the use of tools. Provide
isolators that:

e Output is OFF for input voltages greater than 12 volts;

e Output is ON for voltages of less than 8 volts that have a duration of at least 5 to 25
ms (optional 2-7 ms);

e Minimum output pulse width is 100 ms with a valid input (can be disabled);
e Output is optically isolated open collector NPN transistor;

e Capable of sinking 50 ma when on;

e Can register a new input within 25 ms of the old signal going away; and

e Output clamped on power up and down

e Compatible with 2070 controllers and latest version of Caltrans TEES including
errata

15. Model 200 Switchpack

Provide Model 200 Switchpacks that are in accordance with the latest version of
CALTRANS Specifications as referenced earlier in this section.

16.Model 204 Flasher Unit

Provide Model 204 Flasher Units that are in accordance with the latest version of
CALTRANS Specifications as referenced earlier in this section.

17.Flash Transfer Relay

Provide Flash Transfer Relays that are in accordance with the latest version of
CALTRANS Specifications as referenced earlier in this section.

18.Cabinet Model 332

Provide Cabinet Model 332 that meets the CALTRANS Specification with the addition of
surge protection as detailed in Table 925-1 Model 332 Default Input Files Assignment
Detail and Table 925-2 Required Surge Arrestors for Model 332 Cabinet.

Supply Model 332 (lower input panel) cabinets, with housing Type 1B, and all
components as described in these specifications.

Supply cabinets having two input files which conform to the CALTRANS Specifications
and configured to accept two 2070 controllers in the top portion of the cabinet.

Configure the cabinet for dial up communications. Mount a two (2) circuit Buchanan
connector on the right side panel (from rear door).

Mount a phone jack with a RJ11 connector above or to the right of the Buchanan
terminal block.
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Wire the phone jack to the Buchanan and to the Terminal Block (TBO) in accordance

with Figure 925-1.

A manual jack shall be installed on the police panel. The jack shall inter-mate with a
three circuit 1/4 inch (6.35 mm) diameter phone plug. The tip and ring (middle) circuits
of the jack shall-be connected to the logic ground and the interval advance inputs of
controller unit. When the manual hand cord is plugged into the jack and the pushbutton
is pressed, logic ground shall be connected to the interval advance input of the
controller unit.

A manual pushbutton with cord shall be provided. The cord shall have a minimum
length of 3 feet (0.9 m). It shall have a 1/4 inch (6.35 mm) diameter, three circuit plug
connected to one end and a manual pushbutton enclosed in a hand held enclosure at
the other end. A complete cycle (push-release) of the manual pushbutton shall
terminate the controller unit interval which is active except the vehicular yellow and all
red clearance intervals. Cycling the push-button during the vehicular yellow or all red
clearance intervals shall not terminate the timing of those intervals.

Supply cabinets with a 12" x 16” x 1” Air Filter

19. Cabinet Model 332A with Auxiliary Output File

Ensure that this unit meets the requirements of Subsection 925.2.03.A.18 above, except
that the cabinet is configured with an Auxiliary Output File. Additionally, the field wiring
terminals may be mounted on the rear of the input file.

B. Fabrication
Refer to Subsection 925.2.06.A.1 for controller cabinet minimum fabrication specifications.

C. Acceptance
Refer to Subsection 925.2.01.A for compliance with CALTRANS QPL.
D. Materials Warranty

Refer Subsection 925.2.D for Materials Warranties.
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Table 925 — 1 Model 332 Default Input Files Assignment Detail
Upper Slot 1 2 3 4 5 6 7 8 9 10 11 12 | 13 14
|DI0Ut Type Det | Det | Det | Det | Det | Det | Det | Det | Det DC|DC| DC
F'I‘)a(l Channel | C1Pin | 56 | 39 | 63 | 47 | 58 | 41 | 65 | 49 | 60 80 67 | 68 | 81
1
Function | 01 | 02 | 02 | 02 | U3 | 04 | 04| 04 | 1 INTERVAL| (12 | (16 |[FLASH
CALL CALL ADVANCE |PED|PED
Field |TB-2|TB-2|TB-2 |TB-4|TB-4|TB-4|TB-6|TB-6 |TB- 6 NC TB-|TB-| NC
Term 1,2 56 91012 |56 (910 12| 56 [9,10 8 | 8
46|79
Channel | C1Pin | 56 | 43 | 76 | 47 | 58 | 45 | 78 | 49 | 62 53 69 | 70 | 82
2
Function | 01 | 02 | 02 | 02 | 03 | 04 | 04 | 04 | 103 MCE 14 | 118 | STOP
CALL CALL PED|PED| TIME
Field |TB-2|TB-2|TB-2 |TB-4|TB-4|TB-4|TB-6|TB-6|TB-6 NC TB-|TB-| NC
Term 34|78 |11,12| 34 | 78 11,12/ 3,4 | 7,8 |11,12 8 | 8
5618,9
Lower Slot 1 2 3 4 | 5] 6 7 8 9 | 10 11 12 | 13| 14
In_put Type Det | Det | Det | Det | Det | Det | Det | Det | Det TBA|TBA| DC
FlJli( Channel | C1Pin | 55 | 40 | 64 | 48 | 57 | 42 | 66 | 50 | 59 54 71 | 72| 51
1
Function | 05 | (16 | 16 | 006 | 07 | 008 | (18 | 118 | [15 EVA|EVB| R/R
CALL CALL
Field |TB-3|TB-3|TB-3 |TB-5|TB-5|TB-5|TB-7|TB-7 |TB-7 TB-|TB-| TB-9
Term 1,2 |56 (91012 |56 |910| 12| 56 |9,10 9 | 9 (10,12
46|79
Channel | C1Pin | 55 | 44 | 77 | 48 | 57 | 46 | 79 | 50 | 61 75 73 |74 | 52
2
Function | 05 | U6 | U6 | 06 | U7 | 18 | 8 | 18 | 17 EVC|EVD
CALL CALL
Field |TB-3|TB-3|TB-3 |TB-5|TB-5|TB-5|TB-7|TB-7|TB-7 TB-|TB-| TB-9
Term 34|78 |1112| 34 | 78 |11,12| 3,4 | 7,8 |11,12 9 | 9 [1112
5618,9
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Table 925-2 Required Surge Arrestors for Model 332 Cabinet

Field Terminal Block Terminals Required Arrestor
TB-8 1-12 EDCO PC642C-030 plug in arrestors in PCB1B Terminal Block
TB-9 10-12 EDCO PC642C-030 plug in arrestors in PCB1B Terminal Block
TB-9 4-9 EDCO PCB1B Terminal Block only
TB-2, TB-3, TB-4, TB-5, TB-6, | 1-12 EDCO SRA-6LB
TB-7
Red Yellow
BUCHANAN S
TERMINAL BLOCK
10 8 6 4 2 S
B G@ ® Green Black
O ® ® j
9 7 5 3 1
VNN
TERMINAL BLOCK
TBO

Note: For a typical signal installation, the Model 332 cabinet is the design standard.

Figure 925-1—Wiring Diagram for Dial-up Communications
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925.2.04 Flashing Beacon Assembly
A. Requirements

This specification is for a flashing signal cabinet, which consists of an aluminum cabinet
containing a flasher assembly, Field connection terminal block, surge arrestor and circuit breaker
wired in a manner to operate flashing beacons. Refer to Figure 925-12.

O O O O O
AC
BRKR
NEMA
FLASHER ©
CNCECRS
TR
© © © ©
SPA 100
@) O @) O @)

Note: Front view of cabinet Door Assembly not shown
No scale
Figure 925-12—Typical Flashing Signal Cabinet Layout

1. Cabinet

Supply a NEMA Type 3R cabinet assembly, manufactured of aluminum with a minimum
thickness of 0.125 inches (3 mm).

Ensure that the cabinet exterior has a smooth, uniform “bare” aluminum finish with all joints
between adjoining cabinet components (sides and bottom) continuously welded on the
outside to prevent the intrusion of moisture and dust.


http://tomcat2.dot.state.ga.us/thesource/pdf/specs/ss925.html#X925206AFigure12

Ensure that all welds are free of cracks, blow holes and other irregularities.
Supply a cabinet with the following exterior dimensions:

Minimum Maximum
Height 14 inches (350 mm) 18 inches (450 mm)
Width 10 inches (250 mm) 14 inches (350 mm)
Depth 10 inches (250 mm) 10 inches (250 mm)

Use a cabinet door that is double flanged on all four sides to prevent the entry of dirt and
liquids when the door is open.

Install a one-piece gasket formed around the door opening to insure a weather tight seal
when the door is secured.

Attach the door to the cabinet housing by a continuous tamper proof hinge.

Equip each cabinet with a Corbin #2 lock and one key. Police panel type locks are not
acceptable.

Install an aluminum back panel in the cabinet, mounted on standoffs, to facilitate mounting of
internal components.

Install exterior aluminum mounting brackets, which extend a minimum of 1.75 inches (44 mm)
and a maximum of 2.5 inches (63 mm) from the top and bottom of the cabinet.

Use brackets that extend across the full width of the cabinet back on the top and bottom.

Provide these brackets with holes for mounting to a flat surface with screws and vertical slots
for banding to steel, concrete or wooden signal poles.

Flasher Unit
Supply a standard plug in two circuits NEMA flasher.

Ensure that the flasher is of all solid state construction, meets the requirements of the NEMA
standards and is rated at a minimum of 10 A per circuit.

Ensure that the flasher utilizes zero voltage turn-on and turn-off current and is capable of
dimming outputs.

Surge Arrestor

Supply a flasher cabinet that incorporates an AC surge arrestor (EDCO SPA-100 or
equivalent) to protect the internal components from lighting and over voltages on the AC
service input.

The requirements for the surge arrestor are:

Peak Surge Current 15000 A

Peak Surge Voltage @ 10KA 680 V

Energy Handling 220 J

Power Dissipation Rate 1.5 W maximum
Continuous AC Voltage 130 V AC RMS
Initial Breakdown (1mA) 212V
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4.

Typical Capacitance 4000 pF
Operating Temp. -40 °F to 185 °F (-40 °C to 85 °C)
Circuit Breaker
Include a 15 A circuit breaker in the cabinet. (Square D QOU 115 Series or equivalent).
Terminal Block

Include a four position terminal block in the cabinet for making field connections. Properly
label all field terminal connections.

Construction

Assemble the flasher assembly, terminal block, surge arrestor and circuit breaker in the
cabinet as shown on the attached drawing.

Wire all components together as a working unit, thus requiring only field connections to and
from the AC power and flashing beacons.

B. Fabrication

Refer to Subsection 925.2.05.A.1 for controller cabinet minimum fabrication specifications.

C. Acceptance

General Provisions 101 through 150.

D. Materials Warranty

Refer to Subsection 925.2.D for Materials Warranties.

925.2.05 Flashing Signal Cabinet with Pager
A. Requirements

This specification is for a flashing signal cabinet with pager which consists of an aluminum
cabinet containing a flasher assembly, pager, field connection terminal block, surge arrestor and
circuit breaker wired in a manner to operate school flashing beacons. Refer to Figure 925-13.

1.

Cabinet

Supply a NEMA Type 3R cabinet assembly that is manufactured of aluminum with a
minimum thickness of 0.125 inches (3 mm).

Ensure that the cabinet exterior has a smooth, uniform natural aluminum finish, and that all
joints between adjoining cabinet components (sides and bottom) are continuously welded on
the outside to prevent the intrusion of moisture and dust.

Ensure that all welds are free of cracks, blow holes and other irregularities.
The exterior dimensions of the cabinet are as follows:

Minimum Maximum
Height 14 inches (350 mm) 18 inches (450 mm)
Width 10 inches (250 mm) 14 inches (350 mm)
Depth 10 inches (250 mm) 10 inches (250 mm)

Supply a cabinet door that is double flanged on all four sides to prevent the entry of dirt and

liquids when the door is open.
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2.

Use a one-piece gasket that is formed around the door opening to insure a weather tight seal
when the door is secured.

Attach the door to the cabinet housing with a continuous tamper proof hinge.

Provide each cabinet with a Corbin #2 lock and one key. Police panel type locks are not
acceptable.

Supply each cabinet with an aluminum back panel mounted on standoffs to facilitate
mounting of internal components.

Supply cabinets with exterior aluminum mounting brackets, which extend a minimum of 1.75
inches (44 mm) and a maximum of 2.5 inches (63 mm) from the top and bottom of the
cabinet.

Use brackets that extend across the full width of the cabinet back on the top and bottom.

Provide these brackets with holes for mounting to a flat surface with screws and vertical slots
for banding to steel, concrete or wooden signal poles.

O
O O O O
PAGER
AC
BRKR
NEMA
FLASHER
© ©0 0
B
© ©0 0
SPA 100 ®
O O ©) O @)

Note: Front view of cabinet Door Assembly not shown

No scale
Figure 925-13—Typical Flashing Cabinet with Pager Cabinet Layout
Flasher Unit

Supply a standard plug in, two circuits NEMA flasher.
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Ensure that the flasher is of all solid state construction, meets the requirements of the NEMA
standards and is rated at a minimum of 10 A per circuit.

Ensure that the flasher utilizes zero voltage turn-on and turn-off current and be capable of
dimming outputs.

3. Time Switch

Supply a time switch that meets the requirements as outlined in Section 925.2.06 below in
this specification.

4. Surge Arrestor

Supply flasher cabinets that incorporate an AC surge arrestor (EDCO SPA-100 or equivalent)
to protect the internal components from lighting and over voltages on the AC service input.

The requirements of the surge arrestor are as follows:

Peak Surge Current 15000 A

Peak Surge Voltage @ 10KA 680 V

Energy Handling 220 J

Power Dissipation Rate 1.5 W maximum

Continuous AC Voltage 130 V AC RMS

Initial Breakdown (1mA) 212V

Typical Capacitance 4000 pF

Operating Temp. -40 °F to 185 °F (-40 °C to 85 °C)

5. Circuit Breaker
Include a 15 A circuit breaker in each cabinet. (Square D QOU 115 Series or equivalent).
6. Terminal Block

Include a four position terminal block in each cabinet for making field connections. Properly
label all field terminal connections.

7. Construction

Assemble the flasher assembly, terminal block, surge arrestor and circuit breaker in the
cabinet as shown on the attached drawing.

Wire all components together as a working unit, thus requiring only field connections of the
AC power and flashing beacons.

. Fabrication
Refer to Subsection 925.2.06.A.1 for controller cabinet minimum fabrication specifications.

. Acceptance

General Provisions 101 through 150.

. Materials Warranty

Refer to Subsection 925.2.D for Materials Warranties.
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925.2.06 Pager Programmable Time Switch with GPS Time Reference

This specification sets the minimum acceptable requirements, materials, and workmanship for a
solid state time switch that is programmable using existing pager technology. The time switch shall
also have the capability of setting the day-of-week and time-of-day from GPS satellite technology.

A. Requirements

The time switch unit shall have a wireless pager module able to receive programs and commands
generated by a time switch-programming device through a local pager service. The pager module
shall be compatible with commercial 900 MHz frequency range alphanumeric paging services using
FLEX protocol.

The pager module shall work as a radio modem for the time switch. When the pager module
receives a message it will pass the message to the time switch for decoding. All addressing (except
CAPCODE), timing and on/off command decisions shall be made by the time switch and not by the
pager module.

The time switch shall be capable of receiving and running the following programs via the paging
network:

Default Week Plan — the default week plan is a seven-day program with up to 24 program steps for
controlling the output relay of the time switch. The time switch stores the default week plan and
automatically runs this plan when it is received over the paging network or when an alternate week
or override plan expires. If the time switch receives a new default week plan over the paging
network it will replace the old plan with the new plan and immediately start running the new plan.

Alternate Week Plan — an alternate week plan is a seven-day program with up to 24 program steps
for controlling the output relay of the time switch. An alternate week plan runs instead of the default
week plan until the alternate week plan expires. The time switch shall immediately start running the
alternate week plan when it is downloaded over the paging network.

Override Plan — an override plan is a one-day program with up to 24 program steps for controlling
the output relay of the time switch. An override plan runs instead of the default or alternate week
plan until the override plan expires. The time switch shall immediately start running the override
plan when it is received over the paging network. The time switch shall revert back to either the
default or alternate week plan (whichever was running at the time the override plan was received) at
midnight of the same day or if a page is downloaded that cancels the override plan.

Time Set — the day-of-week, hour and minute of the time switch shall be set and reset over the
paging network. When a time set page is received, the time switch shall immediate adjust its
internal clock accordingly.

Setup Time Switch — the time switch shall accept a single page that will download all of the
operating parameters to include addressing, day-of-week and time-of-day, default week plan
and alternate week plan programming.

If a time switch is being programmed for the first time using on-air addressing, the system
shall download the new group and location address, the day and time-of-day, the default
week plan for the group and an alternate week plan for the group with a single page.
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If a time switch is being moved from one group address to another group address, the
system shall download the address change, the day and time-of-day, the default week plan
for the new group and an alternate week plan for the new group with a single page.

If programming a time switch without changing its preset address, the operating parameters
downloaded will include day and time-of-day, the default week plan for the group and an
alternate week plan for the group.

Enclosure

The time switch shall be housed in an aluminum enclosure with a means for mounting to a suitable
back plane. Mounting holes that provide clearance for at least a #10 screw is required. The
mounting hole pattern of the enclosure shall be the same as existing time switches used by the
agency to facilitate easy installation.

The time switch shall not exceed 3.7’w x 7.5’h x 1.55”d. Interface to the power line and/or to the
flasher cabinet shall be provided by means of a terminal block capable of terminating wires sizes up
to #14 AWG. The AC power inputs, if any, shall be protected with a fuse and MOV, DC power with
a fuse only. A separate terminal point shall be provided for each pole of the relay, AC line, AC
neutral, Ground, +12VDC and -12V Common.

Electrical

The time switch shall be capable of operating on either 12VDC +/-2VDC or an AC power source
between 95 and 135VAC.

The AC & DC power supply must be an integral part of the time switch circuit board due to the fact
that many flasher cabinets do not have AC power outlets.

A separate power supply module, similar to those used for calculators and battery chargers, is not
acceptable.

Power Back-up System

A means shall be provided to maintain timekeeping and all programming when the line power
source (120VAC or 12VDC) is lost. This back-up system shall maintain timekeeping and all
programming for not less than 60 days at 25C when fully charged, and shall go on line automatically
upon failure of the power source. Upon resumption of power source, the unit shall automatically
resume normal operation with the relay output either energized or de-energized based on the last
program being run.

When the time switch is operating on the back-up system, the indicators and relay output shall be off
to conserve back-up power.
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Manual Operation

The time switch shall be equipped with a push button switch that will allow a technician to manually
activate and/or deactivate the relay output. The relay shall remain in the manual condition until the
next program step of the default, week plan or override plan, whichever is running.

Indicators
The time switch shall have a minimum of four (4) LED indicators to display the following:

When the time switch has power applied and is operating,

When the time switch is in the process of receiving a page,

When the time switch has failed to receive a page after midnight Saturday,

When the output relay is energized or de-energized,

When a switch setting error has been made using switch addressing,

The group and location number when using DIP switch or on-air addressing,

When the time switch is running an empty default week plan, a default week plan with
programming, an alternate week plan or an override plan.

Time Switch Addressing

The group and location address in each time switch shall be programmable by DIP switches and on-
air over the paging network.

It shall be possible to program a unique address on each time switch board by setting two DIP
switches. One DIP switch shall be used to set the group address (01-99) and another DIP switch
shall be used to set the location address (01-99). This unique address will allow the operator at the
computer to program any time switch individually or as part of a complete group. An LED indicator
shall continuously display the group and location number once the DIP address has been set.

It shall be possible to set and reset the group (01-99) and location (01-99) address on-air via the
paging network. An LED indicator shall continuously display the group and location number once
the on-air address has been set.

The operator shall have the ability to convert from using switch addressing to on-air addressing and
back at any time. When converting from on-air to switch addressing, the time switch will retain the
on-air address number.

Group and/or individual addressing programmed in the pager module is not acceptable.

Program Search Back

When the time switch is downloaded with a new default week plan, alternate week plan, day-of-
week and time-of-day, or override plan, it shall initiate a search back routine to determine if the relay
output should be on or off at the time the download is complete.
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Pager Receiver Reset

In order to insure proper operation of the pager module, the time switch shall reset the pager
module at least once per day.

Output Relay

The time switch shall have a SPDT relay output rated at 15 amps resistive at 120VAC.

Antenna
Each time switch shall be supplied with an external antenna. The antenna shall be housed in PVC
pipe with a Meyers hub for mounting. The antenna shall have a minimum of fifteen feet of coax
cable to accommodate mounting the antenna at the top of the pole assembly. A BNC (or equal)
connector shall be installed on the coax cable for connection to the time switch.

Program Upload and Download

Each time switch shall be supplied with a DB9 connector mounted on the front of the time switch.
This connector shall be used to upload and download time switch programming as follows:

Upload and download from a central computer:

Current time-of-day and day-of-week
Default Plan programming

Week Plan programming

Override Plan programming

Actual relay status (ON or OFF)

Upload and download from a Palm Pilot:

Current time-of-day and day-of-week
Default Plan programming

Week Plan programming

Override Plan programming

Upload and download from a hand-held display:

Current time-of-day and day-of-week
Default Plan programming

Week Plan programming

Override Plan programming

Download (only) from a computer:

Current time-of-day and day-of-week

Default Plan programming

Week Plan programming

On-Air addressing (new address and change address)
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Hand-held Display

The maximum dimensions of the hand-held display shall be 8 %2 h x 4 %" w x 1 %" d. The
and-held display shall have a 6’ cable with a DB9 connector to plug into the DB9 on the time
switch.

The hand-held display shall have a 2 line, 16 characters per line, LCD display and three push
buttons. The hand-held display shall have a built in power supply that will allow the operator to
review the previously uploaded program and/or clear the program without being plugged into a time
switch.

The LCD display and push buttons shall be used to:

Clear the programming in the hand-held display,
Upload the programming from a time switch,
Download the programming to a time switch,
Scroll through the default plan program,

Scroll through the week plan program,

Scroll through the override plan program.

The LCD display shall have a back light that automatically illuminates upon connection to a time
switch or pressing any of the push buttons.

The hand-held display shall automatically turn off the LCD back light and revert the LCD display to
the time-of-day and day-of-week after 10 seconds of push button inactivity.

It shall be possible to clear all of the programming in the hand-held display. Upon clearing the
programming in the hand-held display, the day and time shall revert to Sunday, 12:00 a.m. and shall
remain fixed on that day and time until a program has been uploaded from a time switch.

The hand-held display shall be capable of uploading the following programming from a time switch:

Current time-of-day and day-of-week,
Default Plan programming,

Week Plan programming,

Override Plan programming.

It shall be possible to upload the time-of-day, day-of-week and all programming from one time
switch to a hand-held display and then download that information to another time switch from the
hand-held display.

A means shall be provided to maintain timekeeping and all programming in the hand-held display
when the unit is not plugged into a time switch. This back-up system shall maintain timekeeping
and all programming for not less than 60 days at 25C when fully charged.

The number of hand-held displays required by the agency will be specified on the bid document as a
separate line item.
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Palm Pilot Operation

The time switch shall have the capability of sending and receiving all programming from a Palm
Pilot. The Palm Pilot shall plug into the DB9 located on the front of the time switch. The Palm Pilot
shall be capable of uploading and downloading the following programming:

Current time-of-day and day-of-week,
Default Plan programming,

Week Plan programming,

Override Plan programming.

When the Palm Pilot is synced with the computer running the CPR |ll System Software, all
programming for all Groups shall be loaded into the Palm Pilot.

Audible and Visual Alarm

The audible and visual alarm shall be compact in size and shall plug into the DB9 located on
the front of the time switch. The visual alarm shall consist of two (2) LED indicators each
flashing at the same rate as the operating LED mounted on the time switch circuit board.
The audible alarm shall be a piezo device that shall beep repeatedly when the time switch
receives a page that matches the group and location address set on the time switch.

Connector

Each time switch shall be equipped with a circular CPC type connector. This connector shall be
identical in style and pin assignment to the connector currently in use by the agency. This
requirement will facilitate the direct replacement of time switches currently in use by the agency with
the pager programmable time switch. It shall be the responsibility of each bidder to determine the
connector style and pin assignment necessary to meet this requirement.

Verify Unit

If specified on the bid documents, the bidder shall supply a time switch configured as a verify unit.
The verify unit shall be a time switch that complies with the above specification and configured to
work with the computer running the pager programmable time switch system software. The verify
unit shall receive all pages transmitted by the pager carrier and send the character string received to
the computer through a com port on the computer.

This process shall verify that the message sent to the pager carrier from the computer was
broadcast over the pager network successfully. The software shall have a screen that will list at
least 500 pages that were verified by the system. This list shall include the time, date, actual page
message received and a description of the message.

CRC Error Checking

To eliminate the possibility of receiving a corrupted page, the time switch firmware shall include an

algorithm that generates a “Cyclic Redundancy Check” (CRC) error-checking character set for each

page received. If the time switch CRC character set does not match the CRC character set

received over the paging network, the time switch shall ignore the page and continue running its
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program. The bidder will be required to demonstrate the CRC error checking capability to the
agency as specified in the Test and Acceptance section of this specification. The Check Sum
method of error checking shall not be accepted.

GPS Time Reference Option

The time switch shall have the capability of automatically setting the day-of-week and time-of-day
using GPS technology. The optional GPS receiver shall plug into the DB-9 connector located on the
front of the time switch. If a GPS receiver is used, the time switch shall reset to GPS day and time
at least once per day.

List of Reference Accounts

All bidders shall supply, with their bid, a list of 20 governmental agencies that have operated the
proposed pager programmable time switch system for at least one (1) year and currently have at
least 20 pager units operating school zone flashers. The list shall include the agency name, contact
name and title, and contact phone number. Failure to supply this list with the bid will immediately
render the bid non-responsive.

B. Warranty

The time switch shall be warranted to be free from defects in material and workmanship for a period
of two years from the date of shipment. Any warranty service required shall be promptly performed
at the manufacturer’s facility or the manufacturer’s authorized service agency. The purchaser will
pay transportation costs to such service point, and the manufacturer will pay those costs to return
the unit by normal surface transportation means.

Service information shall be available to the purchaser consisting of at least schematics, parts
locators and parts lists.

C. Test and Acceptance

The apparent low bidder shall be required to supply a complete working system to the agency for
testing and evaluation. This working system shall include a computer preloaded with the software, a
verification time switch unit, six-field time switch units, a hand-held display and any other equipment
or supplies necessary for the agency to adequately test and evaluate the system.

The bidder shall setup the computer, the verification time switch unit and the six field time switch
units at a location identified by the agency. The bidder will successfully demonstrate the CRC error-
checking feature to the agency personnel by simulating a time switch receiving normal pages and
corrupted pages. The bidder will train agency personnel on how to program and operate the pager
programmable time switch system. The agency will supply a phone line for the test. The bidder will
make all necessary arrangements with a local pager carrier and be responsible for the cost of the
pager carrier service for the duration of the test and evaluation. The test and evaluation will take up
to 60 days at which time the equipment may be picked up by the bidder or shipped to the bidder
freight collect.

Upon telephone or written notification, the bidder must deliver this equipment to the agency within
14 calendar days. Failure to comply with the above requirement will render the bid non-responsive.
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SECTION 2

SOLAR POWERED SCHOOL ZONE ASSEMBLY

1. FLASHER CABINET ASSEMBLY

Scope

The intent of this specification is to outline the minimum acceptable design requirements for a
flasher cabinet assembly wired for a time switch, confirmation light and two (2) flashing beacons.
Each flasher cabinet assembly will be used to operate a school zone or a 24 hour flasher. Power for
the flasher cabinet assembly shall be supplied by a 12 volt battery that is charged from the sun's
energy.

Flasher and Interface Circuit Board

The flasher cabinet assembly shall include a flasher and interface board. A two (2) circuit 12VDC
flasher shall be integral to the flasher and interface board. The flasher shall be of all solid state
construction and shall be rated at a minimum of 6.0 Amps per circuit. The flasher shall utilize zero-
voltage turn-on and turn-off of current thus eliminating electromagnetic interference.

The flasher and interface board shall have two terminal blocks for connecting the wiring of the
cabinet. Barrier type terminal blocks shall be used to terminate all wires. The terminal blocks shall
terminate the following functions:

1. Solar Panel + 1. Time switch relay common

2. Solar Panel - 2. Time Switch relay normally open
3. Battery + 3. DC + power to time switch

4. Battery - 4. DC - to time switch

5. Confirmation light +

6. Confirmation light -

7. Load-1 from the flasher

8. Load-2 from the flasher

9. DC common from flasher

10. DC common from flasher

The above functions shall be clearly silk screened on the circuit board adjacent to the appropriate
terminal.

The flasher and interface board shall be pre-wired for connection to a solar regulator. The wires
connecting the flasher and interface board to the solar regulator shall be a minimum of 16AWG and
shall be permanently soldered to the flasher and interface board.

The flasher and interface board shall be pre-wired with a 16-position, CPC type, quick disconnect
connector to accommodate a time switch. The time switch connector shall be wired as follows:
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Pin 4: Relay common

Pin 10: Relay normally open
Pin 13: DC common

Pin 15: DC +

The flasher and interface board shall include 3 separate fuses to protect the solar array, the battery
and the load. The fuses shall be easily replaceable from the front of the board with the use of a
standard fuse removal tool.

It shall be possible to configure the flasher and interface board to operate as a 24 hour flasher with
the use of standard tools.

Solar Requlator

The flasher cabinet shall include a solar regulator. The solar regulator shall be 100% solid state and
be designed for use as a battery charge regulator in photo voltaic (solar) energy systems.

The solar regulator will allow maximum solar panel current to flow into the battery until the battery
voltage reaches the charge termination set point. When the battery voltage drops to the charge
resumption set point, the solar regulator will allow charging to resume.

The solar regulator shall have terminals to accept the wires from the flasher and interface board.

The solar regulator shall have two LED indicators. One LED indicator shall be on when the solar
array is charging the battery and off when the solar array is not charging the battery. The second
LED shall be off during normal operation and on when the solar regulator has disconnected the load
due to a low voltage battery of 11.5 volts (low voltage disconnect). The solar regulator shall
automatically reconnect the load if the battery voltage level reaches 12.6 volts.

The solar regulator shall be configurable to work with both sealed and flooded batteries. It shall be
possible to switch between sealed and flooded with the use of simple tools.

Cabinet

The cabinet shall have a hinged panel for mounting the time switch, the flasher and interface board
and the solar regulator. The cabinet shall be designed to mount a time switch with dimensions of 10
3/8"h x 4 7/8"w x 4"d with the CPC connector.

The cabinet shall be fabricated of .125 inch sheet aluminum. The cabinet shall be weatherproof
using a neoprene gasket and shall be supplied with a standard #2 Corbin lock and key. The cabinet
shall be of sufficient size to house one (1) 100-amp hour battery. The outside dimensions of the
cabinet shall be a minimum of 17"h x 18.5"w x 14.75"d. The outside of the cabinet shall be the
natural aluminum finish.

The cabinet shall have a rain flap designed to cover the top of the cabinet door. The rain flap shall
extend the width of the cabinet and shall be 1.75” deep. The rain flap shall have a slight down angle
and extend past the door of the cabinet when the door is closed to allow rain water to drip past the
opening of the cabinet door.
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In order to allow battery gasses to escape, the cabinet shall be equipped with vents on the left and
right side of the cabinet. The vents shall be covered on the inside of the cabinet with a screen to
prevent insects and other debris from entering the cabinet.

The flasher cabinet shall be supplied with appropriate hardware for mounting to a 4 1/2" o. d.
pedestal pole.

Warranty

Each flasher cabinet assembly shall be warranted to be free from defects in material and
workmanship for a period of one year from installation or fiffeen (15) months from the date of
shipment from the factory, whichever occurs first.

Any warranty service required shall be promptly performed at the manufacturer's facility or the
manufacturer's authorized service agency. The purchaser will pay transportation costs to such
service point, and the manufacturer will pay those costs to return the unit by normal surface
transportation means.

2. SOLAR PANEL ARRAY (40 watt panel)

The solar panel array shall consist of one or more 40 watt solar panels.

Each solar panel shall be ultra-high efficient type made of superior quality encapsulation materials.
Each individual solar panel shall generate a nominal 40 watts of power in direct sunlight at a typical
operating voltage of 16.7 volts with an optimum current rating of 2.40 amps.

The front surface of the solar panel shall be manufactured with an impact resistant glass front for
strength and maximum light transmission.

Each solar panel shall be framed with a rugged anodized aluminum frame and a tough, multi-
layered polymer back sheet.

A weather resistant junction box shall be provided for connection of the wires to the cabinet
assembly. The junction box shall be located such that easy access can be achieved.

The overall dimensions of each 40 Watt solar panel shall not exceed 38.38"W x 17.13” W and each
panel shall weigh less than 13 pounds.

The solar panel array shall be equipped with a mounting bracket for affixing the solar panels to the
top of a4 1/2 inch OD pole. The mounting bracket shall be of a slip fitter type design to slip over the
top of the pole.

BATTERY

Each battery shall be sealed gell cell, with a nominal voltage of 12 volts at 100 amp hour. Each
battery shall conform to the following:
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Weight: 66 Ibs. wet

Max discharge current: 900 amps
Operating temperature range:

Discharge -40 degrees to +160 degrees F
Charge -10 degrees F to 140 degrees F
Case: Polypropylene

Vents: Pressure relief vents permanently attached
Grid Material: Lead Calcium

Sealed Construction: Will not leak or spill
Flag terminals: Hold clearance for 1/4" bolt
Maximum Size: 9.5"H x 13.5"W x 7"D

The battery shall be low self-discharging, leak proof, gelled electrolyte and maintenance free
intended for photo voltaic service. The battery shall carry a prorated warranty for a minimum of two
years by the battery manufacturer.

3. Pager Programmable Time Switch with GPS Time Reference

Refer to the description and requirements outlined above under the “Flashing Signal Cabinet with
Pager”.

4. Mounting

The single battery flasher cabinet, 40 watt solar array, school speed limit sign and two 12 VDC
Amber LED Signal Display shall mount on one fifteen foot spun aluminum pole. All items described
below shall be PELCO Products. NO EXCEPTIONS shall be allowed.

PB-5100-15 Pole

PB-5335 Base

PB-5306 Anchor Bolt Set of four
PB-5325 Pole Base Collar Assembly
SE-0567-ALO Hub Assembly

(
(
(
E
(1) SH-0206 U-Bolt Sign Clamp for 4” OD Pole

N— N N N N N

1
1
1
1
2
1

5. Signals

Two Signals shall be supplied with the system. The signals shall have LED Amber inserts. The
signals shall be Siemens SIG101B1111YYY Poly Signals and shall contain (2) GELcore DR6-YTFB-
23B 12vdc Amber LED lens. No EXCEPTIONS to brand and model shall be allowed.

Or
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Radio/WiFi Programmable Time Switch with GPS Capability
Hardware Specification

This specification sets the minimum acceptable requirements, materials, and workmanship for a
solid state time switch that is programmable using two way radio/WiFi technology. The time switch
shall operate from a 900MHz radio and a WiFi network that is part of a wireless RS-232 network.
The time switch shall have the capability of automatically resetting its time-of-day from a GPS
receiver. The time switch shall also be programmable from a laptop computer or a Palm PDA using
a serial cable and a BLUETOOTH wireless adaptor.

Radio/WiFi Programmable Time Switch

The time switch unit shall have a radio or WiFi transceiver that is able to receive programs and
commands generated by a time switch-programming device and transmit its programming data back
to the time switch-programming device upon demand.

The radio/WiFi transceiver shall work as a wireless RS-232 connection for the time switch. When
the radio/WiFi transceiver receives a message it will pass the message to the time switch for
decoding. All addressing, timing and on/off command decisions shall be made by the time switch
and not by the radio/WiFi transceiver.

The time switch shall be capable of receiving and running the following programs via the radio/WiFi
network:

Default Week Plan — the default week plan is a seven-day program with up to 24 program steps for
controlling the output relay of the time switch. The time switch stores the default week plan and
automatically runs this plan when it is received over the radio/WiFi network or when an alternate
week or override plan expires. If the time switch receives a new default week plan over the
radio/WiFi network it will replace the old plan with the new plan and immediately start running the
new plan.

Alternate Week Plan — an alternate week plan is a seven-day program with up to 24 program steps
for controlling the output relay of the time switch. An alternate week plan runs instead of the default
week plan until the alternate week plan expires. The time switch shall immediately start running the
alternate week plan when it is downloaded over the radio/WiFi network.

Override Plan — an override plan is a one-day program with up to 24 program steps for controlling
the output relay of the time switch. An override plan runs instead of the default or alternate week
plan until the override plan expires. The time switch shall immediately start running the override
plan when it is received over the radio/WiFi network. The time switch shall revert back to either the
default or alternate week plan (whichever was running at the time the override plan was received) at
midnight of the same day or if a command is downloaded that cancels the override plan.

Time Set — the day-of-week, hour and minute of the time switch shall be set and reset over the
radio/WiFi network. When a time set command is received, the time switch shall immediate adjust
its internal clock accordingly.
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Setup Time Switch — the time switch shall accept a single radio/WiFi transmission that will
download all of the operating parameters to include day-of-week and time-of-day, default
week plan and alternate week plan programming.

Enclosure

The time switch shall be housed in an aluminum enclosure with a means for mounting to a suitable
back plane. Mounting holes that provide clearance for at least a #10 screw is required. The
mounting hole pattern of the enclosure shall be the same as existing time switches used by the
agency to facilitate easy installation.

The time switch shall not exceed 3.7’w x 7.5’h x 1.55”d. Interface to the power line and/or to the
flasher cabinet shall be provided by means of a terminal block capable of terminating wires sizes up
to #14 AWG. The AC power inputs, if any, shall be protected with a fuse and MOV, DC power with
a fuse only. A separate terminal point shall be provided for each pole of the relay, AC line, AC
neutral, Ground, +12VDC and -12V Common.

Electrical

The time switch shall be capable of operating on either 12VDC +/-2VDC or an AC power source
between 95 and 135VAC.

The AC & DC power supply must be an integral part of the time switch circuit board due to the fact
that many flasher cabinets do not have AC power outlets.

A separate power supply module, similar to those used for calculators and battery chargers, is not
acceptable.

Power Back-up System

A means shall be provided to maintain timekeeping and all programming when the line power
source (120VAC or 12VDC) is lost. This back-up system shall maintain timekeeping and all
programming for not less than 60 days at 25C when fully charged, and shall go on line automatically
upon failure of the power source. Upon resumption of power source, the unit shall automatically
resume normal operation with the relay output either energized or de-energized based on the last
program being run.

When the time switch is operating on the back-up system, the indicators and relay output shall be off
to conserve back-up power.

Manual Operation

The time switch shall be equipped with a push button switch that will allow a technician to manually
activate and/or deactivate the relay output. The relay shall remain in the manual condition until the
next program step of the default, week plan or override plan, whichever is running.

Indicators

The time switch shall have a minimum of four (4) LED indicators to display the following:
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When the time switch has power applied and is operating,

When the time switch is in the process of receiving a radio/WiFi signal,

When the time switch has failed to receive a radio/WiFi signal after midnight Saturday,

When the output relay is energized or de-energized,

When a switch setting error has been made using switch addressing,

The group and location number when using DIP switch or on-air addressing,

When the time switch is running an empty default week plan, a default week plan with
programming, an alternate week plan or an override plan.

Time Switch Addressing

The group and location address in each time switch shall be programmable by DIP switches
mounted on the printed circuit board.

It shall be possible to program a unique address on each time switch board by setting two DIP
switches. One DIP switch shall be used to set the group address (01-99) and another DIP switch
shall be used to set the location address (01-99). This unique address will allow the operator at the
computer to program any time switch individually or as part of a complete group. An LED indicator
shall continuously display the group and location number once the DIP address has been set.

Group and/or individual addressing programmed in the radio/WiFi transceiver is not acceptable.

Program Search Back

When the time switch is downloaded with a new default week plan, alternate week plan, day-of-
week and time-of-day, or override plan, it shall initiate a search back routine to determine if the relay
output should be on or off at the time the download is complete.

Radio Transceiver

Each time switch shall be equipped with a radio transceiver. The radio transceiver shall be
frequency-hopping spread spectrum designed for license-free operation in the 900MHz ISM band.
The radio shall be equipped with an RS-232 serial port and shall have a power output of 1000mW.

The radio shall receive its power directly from the time switch and shall not consume more than
400ma at 12VDC. A separate power supply module, similar to those used for calculators and
battery chargers, is not acceptable.

The radio shall not exceed 4.4” x 2.7” x 1.4” and shall be designed to operate from -40 to +80
degrees C.

GPS Receiver (option)

The time switch shall have the option of receiving Global Positioning Satellites (GPS) signals from a
receiver designed for this function. The GPS receiver shall reset the time-of-day in the time switch
once each day and shall automatically adjust for time zones and daylight savings time.
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The GPS receiver shall not exceed 1.2°h x 3.5’w when mounted on the top or side of a flasher
cabinet. The GPS receiver shall connect to the time switch inside the flasher cabinet using a 48”
wiring harness.

The GPS Receiver shall be purchased separately from the time switch.

Output Relay

The time switch shall have a SPDT relay output rated at 15 amps resistive at 120VAC.
Antenna

Each time switch shall be supplied with an external yaggi antenna. The yaggi antenna shall have a
minimum of 7 elements and have a minimum gain of 7dbd. A mounting bracket shall be supplied
with each antenna that bands to any size pole and has the ability to swing the antenna 180 degrees
about the pole. The antenna shall have a minimum of twenty feet of LMR400 coax cable to
accommodate mounting the antenna at the top of the pole assembly. A connector shall be installed
on each end the coax cable for connection from the yaggi antenna to the radio transceiver.

Program Upload and Download

Each time switch shall be supplied with a DB9 connector mounted on the front of the time switch.
This connector shall be used to upload and download time switch programming as follows:

Upload and download from a central computer:

Current time-of-day and day-of-week
Default Plan programming

Week Plan programming

Override Plan programming

Actual relay status (ON or OFF)

Upload and download from a PalmPilot with a serial cable and/or BLUETOOTH Wireless:

Current time-of-day and day-of-week
Default Plan programming

Week Plan programming

Override Plan programming

Upload and download from a hand-held display:
Current time-of-day and day-of-week
Default Plan programming
Week Plan programming
Override Plan programming

Download (only) from a computer:

Current time-of-day and day-of-week
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Default Plan programming
Week Plan programming
On-Air addressing (new address and change address)

Hand-held Display

The maximum dimensions of the hand-held display shall be 8 %2 h x 4 %2 w x 1 %" d. The
hand-held display shall have a 6’ cable with a DB9 connector to plug into the DB9 on the time
switch.

The hand-held display shall have a 2 line, 16 characters per line, LCD display and three push
buttons. The hand-held display shall have a built in power supply that will allow the operator to
review the previously uploaded program and/or clear the program without being plugged into a time
switch.

The LCD display and push buttons shall be used to:

Clear the programming in the hand-held display,
Upload the programming from a time switch,
Download the programming to a time switch,
Scroll through the default plan program,

Scroll through the week plan program,

Scroll through the override plan program.

The LCD display shall have a back light that automatically illuminates upon connection to a time
switch or pressing any of the push buttons.

The hand-held display shall automatically turn off the LCD back light and revert the LCD display to
the time-of-day and day-of-week after 10 seconds of push button inactivity.

It shall be possible to clear all of the programming in the hand-held display. Upon clearing the
programming in the hand-held display, the day and time shall revert to Sunday, 12:00 a.m. and shall
remain fixed on that day and time until a program has been uploaded from a time switch.

The hand-held display shall be capable of uploading the following programming from a time switch:

Current time-of-day and day-of-week,
Default Plan programming,

Week Plan programming,

Override Plan programming.

It shall be possible to upload the time-of-day, day-of-week and all programming from one time
switch to a hand-held display and then download that information to another time switch from the
hand-held display.

A means shall be provided to maintain timekeeping and all programming in the hand-held display
when the unit is not plugged into a time switch. This back-up system shall maintain timekeeping
and all programming for not less than 60 days at 25C when fully charged.
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The number of hand-held displays required by the agency will be specified on the bid document as a
separate line item.

Audible and Visual Alarm

The audible and visual alarm shall be compact in size and shall plug into the DB9 located on
the front of the time switch. The visual alarm shall consist of two (2) LED indicators each
flashing at the same rate as the operating LED mounted on the time switch circuit board. The
audible alarm shall be a piezo device that shall beep repeatedly when the time switch
receives a radio/WiFi message that matches the group and location address set on the time
switch.

Connector

Each time switch shall be equipped with a circular CPC type connector. This connector shall be
identical in style and pin assignment to the connector currently in use by the agency. This
requirement will facilitate the direct replacement of time switches currently in use by the agency with
the radio/WiFi programmable time switch. It shall be the responsibility of each bidder to determine
the connector style and pin assignment necessary to meet this requirement.

CRC Error Checking

To eliminate the possibility of receiving a corrupted radio/WiFi message, the time switch firmware
shall include an algorithm that generates a “Cyclic Redundancy Check” (CRC) error-checking
character set for each radio/WiFi message received. If the time switch CRC character set does not
match the CRC character set received over the radio/WiFi network, the time switch shall ignore the
message and continue running its program. The bidder will be required to demonstrate the CRC
error checking capability to the agency as specified in the Test and Acceptance section of this
specification. The Check Sum method of error checking shall not be accepted.

Warranty

The time switch shall be warranted to be free from defects in material and workmanship for a period
of two years from the date of shipment. Any warranty service required shall be promptly performed
at the manufacturer’s facility or the manufacturer’s authorized service agency. The purchaser will
pay transportation costs to such service point, and the manufacturer will pay those costs to return
the unit by normal surface transportation means.

Service information shall be available to the purchaser consisting of at least schematics, parts
locators and parts lists.

Test and Acceptance

The apparent low bidder shall be required to supply a complete working system to the agency for
testing and evaluation. This working system shall include a computer preloaded with the software, a
radio/WiFi transceiver for the computer, six-field time switch units, a hand-held display and any
other equipment or supplies necessary for the agency to adequately test and evaluate the system.
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The bidder shall setup the computer and the six field time switch units at a location identified by the
agency. The bidder will successfully demonstrate the CRC error-checking feature to the agency
personnel by simulating a time switch receiving a normal message and a corrupted message. The
bidder will train agency personnel on how to program and operate the radio/WiFi programmable
time switch system. The test and evaluation will take up to 60 days at which time the equipment
may be picked up by the bidder or shipped to the bidder freight collect.

Upon telephone or written notification, the bidder must deliver this equipment to the agency within
14 calendar days. Failure to comply with the above requirement will render the bid non-responsive.

Radio/WiFi Programmable Time Switch System with Master Groups
System Software
This specification sets the minimum acceptable requirements, materials, and workmanship for a
Radio/WiFi Programmable Time Switch System that is activated using two-way Radio/WiFi

technology.

Software and Computer Configuration

The Radio/WiFi Programmable Time Switch System software shall be capable of operation on a
central office computer running Windows™ 98, 2000, ME, NT or XT. The software shall be user
friendly and intuitive in format and shall employ a “Windows” style interface and shall include
suitable prompts and verifications as well as help screens.

The computer used for the Radio/WiFi Programmable Time Switch System shall be configured as
follows:

PC running Windows™ 98, 2000, ME, NT or XT.

3.5” Floppy Drive.

4MB RAM.

10MB hard drive space.

Modem (not X2) connected to a phone line.

Monitor (1024 x 768) or better.

Mouse and Printer.

COM port for use by the radio transceiver.

COM port for downloading programs directly to time switches (optional).
UPS power supply (optional).

If a computer is to be delivered as part of the bid, it will be specified in the request for bid.
The Radio Programmable Time Switch System shall operate from 900MHz spread spectrum radios
forming a wireless RS-232 network. The wireless RS-232 network shall have the capability of

communicating with an individual time switch, all of the time switches for a particular school and all
time switches throughout the network.

61



Master Group Programming

The software shall be capable of programming up to 10 Master Groups. Each Master Group shall
be comprised of 99 Sub Groups. Each Sub Group shall be programmable to accommodate the
daily, weekly and annual schedule of the flashing beacons around one school or school zone. The
system shall be capable of programming a total of 990 individual schools or school zones.

The Master Group number shall appear at the top of each program screen that is Master Group
specific.

Sub Group Programming

The software shall be capable of programming up to 10 Master Groups each with up to 99 Sub
Groups. A sub group will be comprised of time switch locations that share common daily, weekly
and annual programs, typically for controlling flashing beacons around one school or school zone.
Each Sub Group shall be capable of accommodating up to 99 different time switch location
addresses. The programming of each Sub Group shall include an alphanumeric name and group
number that is selected by the user from a list of available Sub Group numbers.

One button shall be provided for adding a Sub Group to a master group and a separate button shall
be provided for editing a Sub Group. The add feature shall allow the operator to enter a new Sub
Group name and select a Sub Group number from a list of available Sub Group numbers. The edit
feature shall allow the operator to change an existing Sub Group name, change a Sub Group
number, and delete a Sub Group. If a Sub Group is deleted, or if the number of a Sub Group has
been changed, the deleted and changed numbers shall be added back to the list of available Sub
Group numbers. This feature will eliminate the possibility of inadvertently making a program
change.

The software shall allow the operator to list the Sub Groups by name, and list the Sub Groups by
number. Print capability shall be provided when listing the Sub Groups by name or number.

Location Programming

Each Sub Group (see above) shall be capable of accommodating up to 99 different time switch
location addresses. The programming of each location shall include the location name, location
type, sub group number and a unique location ID number. The software shall allow the operator to
assign a unique location ID number. Each new location type shall be automatically added to a pull
down list, eliminating the need to reenter the same location type more than once.

One button shall be provided for adding a location and a separate button shall be provided for
editing a location. The add feature shall allow the operator to enter a new location name, location
type and select a location number from a list of available location numbers. The edit feature shall
allow the operator to change an existing location name, location type, change a location number,
and delete a location. If a location is deleted, or if the number of a location has been changed, the
deleted and changed numbers shall be added back to the list of available location numbers. This
feature will eliminate the possibility of inadvertently making a program change.

The software shall allow the operator to list the locations by name, by type and by sub group. Print
capability shall be provided when listing the locations by name, type or sub group.
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Day Plan Programming

Each sub group described above shall have up to twenty (20) day plans with 24 program steps per
plan. Each day plan program step shall include the following:

Time of day: Hours, Minutes, AM or PM

ON / OFF Commands: ON
OFF

A list of the program steps shall be displayed on the screen as the day plan program is being
entered. The operator shall be able to access any of the program steps that are displayed for
editing.

One of the day plans shall be reserved for programming a normal school day. The operator shall
have the option of entering a name for each of the other day plans such as Early Out, Football,
Summer School, etc. This feature immediately identifies each day plan’s function. The operator
shall have the ability to edit or delete any day plan name. Each new day plan name shall be
automatically added to a list, eliminating the need to enter the same name more than once.

Provisions shall be made to edit or delete any day plan step. It shall also be possible to copy the
program from any day plan to any other day plan, and copy from any sub group to any other sub
group. Print capability shall be provided for any sub group and day plan combination including the
day plan name.

Over the Radio/WiFi network, it shall be possible to manually send default week plans to any or all
sub groups of time switches. It shall also be possible, over the Radio/WiFi network, to manually re-
send any alternate week plans that are currently running.

The day plan program screen shall include an “Error Check” button. When clicked, this button shall
search all of the day plans for errors in the program. An error is defined as one of the following
conditions:

ON command followed by an ON command,
OFF command followed by an OFF command,
A sub group having more than one day plan with the same name.

The error check display will tell the operator the sub group name, the day plan number, a description
of the error found and the step numbers where the error occurs.

Default Week Plan Programming

Each Sub Group shall have a Default Week Plan. The Default Week Plan is the normal Monday
through Friday school program for a Sub Group.

The system shall automatically program Saturday and Sunday to no Day Plan, and Monday through
Friday to the Normal Day Plan. The operator shall have the ability to change any day from the
Normal Day Plan to any other Day Plan programmed for that Sub Group.

63



Annual Plan Programming

The software shall be capable of executing an unlimited number of holiday plans, day plans and
vacation plans. A holiday plan shall be used for single days where the time switch/s are not to
operate (i.e.: school holiday). A day plan shall be used for days where the time switch/s are to
operate according to a day plan other than the Normal Day Plan (i.e.: early out). A vacation plan
shall be used for multiple days where the time switch/s are not to operate (i.e.: summer vacation,
winter vacation, spring break, etc.).

The software shall display a 15-month calendar on the screen without having to scroll. The calendar
shall start with the current month set in Windows™. Each holiday plan and day plan shall be
programmed by selecting a day from the calendar. Each vacation plan shall be programmed by
selecting individual start and end days from the calendar.

In addition to the calendar display, the annual programming screen shall provide a list of all of the
master groups and the sub groups for each master group programmed into the system. When the
operator selects a sub group, the screen shall display the following information specific to that sub

group:

Holiday Plan,
Vacation Plan,
All day plans with their assigned names.

It shall not be possible to select a day prior to the date set on the computer or program more than
one holiday plan and/or day plan for the same day.

When a day on the calendar is programmed for a holiday plan, that day shall be highlighted with the
letter H displayed. When a day on the calendar is programmed for a day plan, that day shall be
highlighted with the day plan number displayed.

The operator shall select the start and end days of a vacation plan from the calendar displayed on
the screen. When the start and end days of a vacation plan are programmed on the calendar, the
individual days shall be highlighted with the letter V displayed.

A provision shall be provided that will allow the operator to view only the highlighted days on the
calendar that are programmed for a holiday plan, vacation plan or a day plan. A button shall be
provided that will allow the operator to view all highlighted days simultaneously.

It shall be possible for day plans to be programmed during the days programmed for a vacation
plan. This feature will allow the flashing beacons to operate during summer school or other school
functions that may occur during the school vacation.

Over the Radio/WiFi network, the holiday plan, day plan and vacation plan programs shall cause the
software to automatically download the appropriate programming to all affected time switches.

The software shall automatically delete all holiday plans, day plans and vacation plans whose date
has passed.
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It shall be possible for the operator to copy all programming to include locations, day plans, holiday
plans and vacation plans from one sub group to any of the other sub groups in the system.

The software shall allow the operator to add and delete any holiday plan, day plan or vacation plan
and to show all of the holiday plans, day plans and vacation plans on the computer screen. Print
capability shall be provided for the holiday plans, day plans and vacation plans.

Display Today's Plan

The display today’s plan screen shall show the month, day, year, all sub groups by name, day plan,
vacation plan or override plan in effect for each sub group and the daily program. It shall be
possible for the operator to view the daily program for any day in the future by selecting the month,
day and year from a calendar displayed on the screen. It shall be possible for the operator to sort
the daily program display by time of day and by sub group name. The operator shall have the
capability of re-sending Week Plan and Vacation Plan commands.

Print capability shall be provided for any plan displayed on this screen.

Override Program

The main menu shall include a program override button that when clicked will allow the operator to
create a special program and download that program to selected sub group/s or location/s of
Radio/WiFi programmable time switch/s in the field via the paging network. The Radio/WiFi
programmable time switch/s will run the override program until midnight of the same day and then
revert to the program previously running. This feature will allow the agency to download a special
program to account for daily operational changes due to inclement weather, special holidays, or
other unforeseen events.

Over the Radio/WiFi network, the system shall be capable of downloading an override program to

1) a single location within a sub group of time switches,

2) each individual sub group of time switches,

3) any number of selected sub groups of time switches, or
4) all sub groups of time switches.

Once the operator has sent an override command, the system shall provide a means for selecting
any sub group running an override program, review that override program, and re-send or cancel
the override command. When a Radio/WiFi programmable time switch receives a cancel override
command, it will revert to the program that was running prior to receiving the override command.

Manual Control

Over the Radio/WiFi network, it shall be possible to manually control any set of location time
switch/s, or an entire sub group of time switches, or all sub groups of time switches from the
computer. The operator shall have the ability to build a manual control list of up to six sub
group/location/ON or OFF commands. Once this manual control list is complete, the operator shall
click a button to download all manual commands over the Radio/WiFi network. In order for the
operator to confirm that the manual command has been successfully transmitted, the manual control
screen shall display all commands received by the time switch/es.
65



The time switches affected by this operation shall remain in the manual state until the next program
step of the default, week plan or override plan, whichever is running.

Automatic and Manual Data Archive

At midnight each day the software shall determine if any changes were made to the program that
day. If program changes were made, the software shall create an archive file to back up the data.

The software shall have an archive screen that shows a list of all of the previously archived files. A
button shall be provided that will allow the operator to manually create an archive file to back up the
data currently in the system. The operator shall be able to click on any previous archive file and
load that program data into the system.

The name of each archive file shall include the month, day, year, hour, and minute that the archive
file was made.

Time/Day Update and Week Plan Commands

With one Radio/WiFi transmission, the software shall have the capability of downloading the current
day-of-week and time-of-day to all time switches over the Radio/WiFi network. This time/day update
shall be initiated automatically and shall be broadcast 3 times at 2 minute intervals every Sunday.
The operator shall set the hour and minute on Sunday morning to automatically broadcast the 3 time
updates. Additionally, the operator shall have the option of manually transmitting the time/day
update to all time switches at any time.

After the 3 time/day updates are sent on Sunday, the system will automatically download any
alternate week plan programs to the time switch/s over the Radio/WiFi network.

Validation of Time Switch Programming

To insure that each time switch is running the correct program, the software shall automatically poll
each time switch for errors (see Error Detection). An error shall be either 1) the Radio/WiFi
connection with the time switch failed or 2) the Radio/WiFi connection passed but the program in the
time switch did not match the program in the computer.

When errors are detected, the software will automatically retry to download the correct program and
re-validate each time switch listed as having an error. The retry process will repeat every 30
minutes throughout Sunday in an effort to automatically clear all errors in all time switches.

Error Detection

The system software shall have the ability to detect errors with any Radio/WiFi time switch in the
field. The error shall be either 1) the Radio/WiFi connection with the time switch failed or 2) the
Radio/WiFi connection passed but the program in the time switch did not match the program in the
computer. An error button shall appear on the main menu of the software when one or more errors
are detected. Clicking this button shall display a screen with all errors listed. Each error listed on
this screen shall include the following information:
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Type of Error Detected
Location Name and Number, Group Name and Number
Time, day and date the error was detected
Computer program for the location to include:
Default week plan, alternate week plan and override plan

From the error screen the operator shall have the ability to re-validate any error, reprogram any time
switch listed, erase any individual error and erase all errors.

Error Notification System

If the software detects an error from any Radio/WiFi time switch in the field, a coded signal shall be
transmitted automatically over the radio network that will activate an Error Notification System. The
error notification system shall be comprised of one or more locations with a radio time switch that is
configured as an error notification unit. When the error notification system is activated, all of the
error notification units shall energize their output relays to turn on a light. The purpose of the light is
to alert all technicians that an error has been detected that requires attention.

When all errors have been cleared by the technician, the software shall automatically transmit a
coded signal to deactivate the error notification system. The error notification system shall operate
independent from All Group and/or All Location manual control commands to activate or deactivate
the school beacons.

Log Files

The software shall create a log file for different functions. The log files are as follows:

Error Log — logs every error detected by the system.

Transmit Log — logs the data for every transmission from the computer.

System Log — log the time and date each time the software is launched and shut down.
Validate Log — logs the results each time the software tries to validate a time switch program.

These logs shall be easily assessable by the operator. The operator shall be able to select one or
more log to be displayed on the screen. The operator shall be able to list the logs files recorded
from any of the following time durations:

Last 24 Hours; Last 2 Days; Last 7 Days; Last 14 Days; Last 30 Days;
Last 3 Months; Last 6 Months; Last 9 Months

Validate Time Switch Programming

To insure that each time switch is running the correct program, the operator shall be able to
manually activate a routine from a validate screen that will poll each time switch to validate the
program. The validate screen shall list all time switches in the system by location name and
number, and group name and number. When the validate process starts, the software will poll each
time switch for errors (see Error Detection). An error shall be either 1) the Radio/WiFi connection
with the time switch failed or 2) the Radio/WiFi connection passed but the program in the time
switch did not match the program in the computer.
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The validate screen shall allow the operator to disable any time switch from the validate process and
to start and stop the validate process.

Exiting the Program

The operator shall have to execute at least three (3) buttons in order for the program to be shut
down. At the last screen in this process, the computer shall display a distinct warning that the
system will not operate if the program is exited. The operator shall have the option of completing
the shut down procedure or returning to the program.

Password for Exiting the Program

The operator shall have the option of activating and deactivating a password feature. When
activated, the password will be necessary to exit out of the program. The operator shall be able to
change the password at any time.

Communications Set-up

The communications set-up of the software shall allow the operator to select the comm port for the
radio transceiver from a pull down menu.

View Time Switch Program

The operator shall have the option of selecting any time switch from a list.

The operator shall have the ability to read the data from any time switch in the field. The software
shall have a screen listing all of the Groups and Locations. The operator shall highlight any time
switch Location and click to read the data programmed in that time switch. The data shall be as
follows:

Actual day-of-week and time-of-day snapshot
Default week plan

Alternate week plan (if running)

Override plan (if running)

Actual status of relay (ON or OFF)

This data shall be purged from the computer each day at midnight.

This screen shall also display the program stored in the software for all Groups and Locations. The
operator shall be able to show the computer program and the actual time switch program on the
screen at the same time for comparison. The software shall indicate automatically if the program in
the time switch does not match the program in the computer.

Set-up Time Switch

The system shall have the capability of programming any time switch over the Radio/WiFi network.
The setup time switch program will compile the commands necessary to program any time switch
with the following:
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Current day-of-week and time-of-day

Default week plan for the sub group selected

Alternate week plan currently running for sub group (if selected)
Special Week Plan to run the remainder of the week.

If a Special Week Plan is to be downloaded, the operator shall build this plan from the day plans
programmed into the sub group selected.

The operator shall have the option of sending the setup program to the time switch over the
Radio/WiFi network or downloading the setup program directly to a time switch through a COM port
on the computer. If downloading directly to a time switch, the operator shall select the computer
COM port to be used for the download from a list of available COM ports.

CRC Error Checking

To eliminate the possibility of a time switch in the field receiving a corrupted transmission, the
software shall include an algorithm that generates a four character, “Cyclic Redundancy Check”
(CRC) error-checking character set. If a transmission contains programming for multiple time
switches, a unique CRC shall be generated for each time switch program sent. The bidder will be
required to demonstrate the CRC error checking capability to the agency as specified in the Test
and Acceptance section of this specification. The Check Sum method of error checking shall not be
accepted.

Print Setup

The system shall have the capability of printing all programmed data. The operator shall be able to
switch between a word format and a spreadsheet format for the printout.

Help Screens

The software shall include help screens that will assist the operator in the set-up and operation of
the system software. A separate help button shall be displayed on each appropriate screen.

Warranty

The time switch programming device software and hardware, and the time switch units shall be
warranted to be free from defects in material and workmanship for a period of two years from the
date of shipment. Any warranty service required shall be promptly performed at the manufacturer’s
facility or the manufacturer’s authorized service agency. The purchaser will pay transportation costs
to such service point, and the manufacturer will pay those costs to return the unit by normal surface
transportation means.

Service information shall be available to the purchaser consisting of at least schematics, parts
locators and parts lists.

Test and Acceptance

The apparent low bidder shall be required to supply a complete working system to the agency for
testing and evaluation. This working system shall include a computer preloaded with the software, a
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verification time switch unit, six field time switch units and any other equipment or supplies
necessary for the agency to adequately test and evaluate the system.

The bidder shall set up the computer, the computer transceiver and the six field time switch units at
a location identified by the agency. The bidder will successfully demonstrate the CRC error-
checking feature to the agency personnel by simulating a time switch receiving normal commands
and corrupted commands. The bidder will train agency personnel on how to program and operate
the Radio/WiFi programmable time switch system. The agency will supply a phone line for the test.
The test and evaluation will take up to 60 days, at which time the equipment may be picked up by
the bidder or shipped to the bidder freight collect.

Upon telephone or written notification, the bidder must deliver this equipment to the agency within
14 calendar days. Failure to comply with the above requirement will render the bid non-responsive.

CPR RADIO MASTER

The intent of this specification is to outline the minimum acceptable design requirements for a radio
master transceiver. The radio master shall have a power output of 1.0 Watt maximum with a range
of at least 20 miles line-of-sight.

Frequency Hopping Range

The radio master shall be capable of range hopping up to 128 frequencies within 902 to 928 MHz,
configurable in 3.2 MHz zones.

Frequency Stability

The radio master shall maintain a frequency stability of +/- 1.5ppm.

Half-Duplex Operation

The radio master shall operate at half-duplex within +/- 1.6 MHz TX/RX split.

Network Addressing

The radio master shall be programmable to a maximum of 65,000 possible addresses. The network
address shall be programmable using a laptop or PC.

Environmental

The radio master shall have an operation temperature range of -40 degrees C to +70 degrees C and
humidity range <95% at +40degrees C, non-condensing.

Power Requirements

The radio master shall operate within 6 VDC to 18 VDC range. The maximum current draw during
transmit operation shall be 510ma at 13.8 VDC. The maximum current draw during receiving
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operation shall be 115ma at 13.8 VDC. The maximum current draw during sleep mode shall be
8ma at 13.8 VDC.

Physical Dimension

The radio master shall not exceed 1.81"W x 3.45°L x 0.63"H and shall have a serial port
programmable from 1200 baud to 115200 bps asynchronous.

Power Supply and Antenna

The radio master shall be supplied with the necessary power supply, antenna and coax cable for
proper operation.

Warranty

Each radio master shall be warranted to be free from defects in material and workmanship for a
period of one year from installation or fifteen (15) months from the date of shipment from the factory,
whichever occurs first.

Any warranty service required shall be promptly performed at the manufacturer's facility or the
manufacturer's authorized service agency. The purchaser will pay transportation costs to such
service point, and the manufacturer will pay those costs to return the unit by normal surface
transportation means.

CPR RADIO REPEATER
SOLAR POWERED CABINET ASSEMBLY
The intent of this specification is to outline the minimum acceptable design requirements for a radio
repeater cabinet assembly. Each cabinet assembly will be used to operate a radio transceiver 24
hours a day. Power for the repeater cabinet assembly shall be supplied by a 12 volt battery that is

charged from the sun's energy.

Interface Circuit Board

The cabinet assembly shall include an interface board. The interface board shall have two terminal
blocks for connecting the wiring of the cabinet. Barrier type terminal blocks shall be used to
terminate all wires. The terminal blocks shall terminate the following functions:

Solar Panel + 1. Time switch relay common (if used)
Solar Panel - 2. Time Switch relay normally open (if used)
Battery + 3. DC + power to time switch (is used)

Battery - 4. DC - to time switch (if used)

Not used this application
Not used this application
Not used this application
Not used this application

N>R~ LON =
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9. Not used this application
10. Not used this application

The above functions shall be clearly silk screened on the circuit board adjacent to the appropriate
terminal.

The interface board shall be pre-wired for connection to a solar regulator. The wires connecting
interface board to the solar regulator shall be a minimum of 16AWG and shall be permanently
soldered to the interface board.

The interface board shall be pre-wired with a 16-position, CPC type, quick disconnect connector to
accommodate a CPR 2102 Time Switch and the radio repeater. The time switch connector shall be
wired as follows:

Pin 4. Relay common

Pin 10: Relay normally open
Pin 13: DC common

Pin 15: DC +

The interface board shall include 3 separate fuses to protect the solar array, the battery and the
load. The fuses shall be easily replaceable from the front of the board with the use of a standard
fuse removal tool.

Solar Requlator

The repeater cabinet shall include a solar regulator. The solar regulator shall be 100% solid state
and be designed for use as a battery charge regulator in photo voltaic (solar) energy systems.

The solar regulator will allow maximum solar panel current to flow into the battery until the battery
voltage reaches the charge termination set point. When the battery voltage drops to the charge
resumption set point, the solar regulator will allow charging to resume.

The solar regulator shall have terminals to accept the wires from the interface board.

The solar regulator shall have two LED indicators. One LED indicator shall be on when the solar
array is charging the battery and off when the solar array is not charging the battery. The second
LED shall be off during normal operation and on when the solar regulator has disconnected the load
due to a low voltage battery of 11.5 volts (low voltage disconnect). The solar regulator shall
automatically reconnect the load if the battery voltage level reaches 12.6 volts.

The solar regulator shall be configurable to work with both sealed and flooded batteries. It shall be
possible to switch between sealed and flooded with the use of simple tools.

Solar Array Module

The solar array shall be rated at 20 watts at 16.5 Vmp and with a 1.22 Imp. The array shall contain

36 solar cells connected in series. The glass surface is to be impact resistant and allow maximum

light transmission. The frame shall be made of anodized aluminum and shall mount to the top of the

cabinet. A weather resistant junction box shall accommodate all wiring methods including moisture-
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tight strain relief and electrical conduit. The module shall have a 20-year, 80% power output
manufacturer’s warranty.

Cabinet

The cabinet shall have a hinged panel for mounting the repeater radio, the time switch, the interface
board and the solar regulator. The cabinet shall be designed to mount a time switch with
dimensions of 10 3/8"h x 4 7/8"w x 4"d with the CPC connector.

The cabinet shall be fabricated of .125 inch sheet aluminum. The cabinet shall be weatherproof
using a neoprene gasket and shall be supplied with a standard #2 corbin lock and key. The cabinet
shall be of sufficient size to house one (1) 100-amp hour battery. The outside dimensions of the
cabinet shall be a minimum of 17"h x 18.5"w x 14.75"d. The outside of the cabinet shall be the
natural aluminum finish.

The cabinet shall have a rain flap designed to cover the top of the cabinet door. The rain flap shall
extend the width of the cabinet and shall be 1.75” deep. The rain flap shall have a slight down angle
and extend past the door of the cabinet when the door is closed to allow rain water to drip past the
opening of the cabinet door.

In order to allow battery gasses to escape, the cabinet shall be equipped with vents on the left and
right side of the cabinet. The vents shall be covered on the inside of the cabinet with a screen to
prevent insects and other debris from entering the cabinet.

Radio Repeater with Time Switch

The repeater assembly shall have a radio transceiver that is able to receive and transmit its
programming to and from a master radio or another repeater radio. The radio repeater shall
connect to a time switch that provides addressing for the repeater assembly and power to the radio
repeater.

Radio Repeater

Each repeater assembly shall have a radio transceiver. The radio transceiver shall be frequency-
hopping spread spectrum designed for license-free operation in the 900MHz ISM band. The radio
shall be equipped with an RS-232 serial port and shall have a power output of 1000mW.

The radio shall receive its power directly from the time switch and shall not consume more than
400ma at 12VDC. A separate power supply module, similar to those used for calculators and
battery chargers, is not acceptable.

The radio shall not exceed 4.4” x 2.7” x 1.4” and shall be designed to operate from -40 to +80
degrees C.

Antenna with Mounting Hardware

Each repeater assembly shall be supplied with an external antenna. The antenna shall have a

minimum gain of 6dbd, shall be omni directional and shall be supplied with hardware for side-of-pole

mounting. The antenna shall have a minimum of twenty feet of LMR400 coax cable to
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accommodate mounting the antenna at the top of the pole assembly. Connectors shall be installed
on the coax cable for connection from the antenna to the radio transceiver.

Connector

Each time switch shall be equipped with a circular CPC type connector appropriately wired for
installation in the repeater assembly cabinet.
CRC Error Checking

To eliminate the possibility of receiving a corrupted radio message, the time switch firmware shall
include an algorithm that generates a “Cyclic Redundancy Check” (CRC) error-checking character
set for each radio message received. If the time switch CRC character set does not match the CRC
character set received over the radio network, the time switch shall ignore the message.

Radio Repeater Time Switch Addressing

It shall be possible to program a unique address on each radio repeater time switch board by setting
two DIP switches. One DIP switch shall be used to set the group address (01-99) and another DIP
switch shall be used to set the location address (01-99). This unique address will allow the operator
to identify each radio repeater to confirm that all radio repeaters are operating properly. An LED
indicator shall continuously display the group and location number once the DIP address has been
set.

Indicators

The radio repeater time switch shall have a minimum of four (4) LED indicators to display the
following:

When the radio repeater time switch has power applied and is operating,

When the radio repeater time switch is in the process of receiving a radio signal,

When the radio repeater time switch has failed to receive a radio signal after midnight Saturday,
When the output relay is energized or de-energized,

When an address DIP switch setting error has been made,

Enclosure

The radio repeater time switch shall be housed in an aluminum enclosure with a means for
mounting to a suitable back plane. Mounting holes that provide clearance for at least a #10 screw is
required. The mounting hole pattern of the enclosure shall be the same as existing time switches
used by the agency to facilitate easy installation.

The time switch shall not exceed 3.7’w x 7.5’h x 1.55”d. Interface to the repeater cabinet shall be

provided by means of a terminal block capable of terminating wires sizes up to #14 AWG. The DC
power input to the time switch shall be protected with a fuse.

Warranty
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Each repeater cabinet assembly shall be warranted to be free from defects in material and
workmanship for a period of one year from installation or fifteen (15) months from the date of
shipment from the factory, whichever occurs first.

Any warranty service required shall be promptly performed at the manufacturer's facility or the
manufacturer's authorized service agency. The purchaser will pay transportation costs to such

service point, and the manufacturer will pay those costs to return the unit by normal surface
transportation means.

SECTION 3

Uninterruptible Power System for Traffic Signal Applications

This specification shall be for a true-on-line, power conditioner and uninterruptible power system
(UPS) with battery backup capability designed for transportation and traffic applications. The UPS
shall be a totally microprocessor controlled and software driven power system. The inverter shall be
in operation at all times supplying clean regulated power (both voltage and frequency) to all loads,
at all times. The UPS system must be fully power factor corrected and fully functional with any type
of auxiliary power generator. The UPS system shall be furnished and installed in conformance with
the following specification.

System Example:

Clary SP1000SN+ — Uninterruptible Power System

PIM30G — Power Interface Module

OPB100 — Battery Cable

OP72C — Battery Set

Provide either a 336 Type (base mounted) or External Cabinet to mount to side of a 332 cabinet
with circuit breaker, generator connection, suppression, and led indication. (As needed) The
external cabinet shall be a NEMA 3R rated cabinet with the following dimensions — 13 inches deep,
56 inches high, and 26 inches wide.

1.0 Operation

A. The UPS shall be capable of producing — simultaneously — fully regenerated and
regulated, conditioned and true sinewave power with continuous and hot standby AC
output capability.

B. The UPS’s inverter shall be on at all times to produce continuous, clean, regulated power
to all loads. The inverter shall have a minimum operating efficiency of 92%. The
continuous power output shall be provided for signals, controllers and modems, etc.;
standby output can also be provided for signals if so required. Up to the maximum load
rating, the UPS shall be capable of supplying power to any combination of signal heads,
whether Incandescent, LED or Neon, by any manufacturer, regardless of power factor,
without overdriving the LED heads which may cause early degradation, low luminosity or
early signal failure. Also, a programmable digital delay timer is included for short-term
battery run under full cycling operation.
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2.0

2.1

O

L.
M.

Upon loss of utility power the UPS shall utilize battery power in support of the system via
a supplied Power Interface Module (PIM). In the normal operation, the UPS shall be
operated in the real-time true on-line mode with the inverter supplying power to all
cabinet loads, at all times. In addition, the UPS can be operated in hot standby mode
with power transfer being accomplished in 100 msec. or less, if required. In the event of
UPS failure and/or battery depletion, the PIM will ensure that the UPS will drop out and,
upon return of utility power; the traffic control system will default to normal operating
mode.

The Power Interface Module shall enable removal and replacement of the UPS without
shutting down the traffic control system (i.e. “hot swap” capability). Connectors shall be
equipped with a “safety interlock” feature.

For 170 type cabinets, upon loss of power the UPS shall actuate the existing Flash
Transfer Relays (FTRs) and Mercury Contractor (MC) to force the traffic control system
into Flash Mode operation.

Existing Flasher Modules and Flash Transfer Relays shall be utilized.

To facilitate emergency crews and police activities, the UPS shall be fully compatible with
police panel functions (i.e. “Signals OFF” switch must kill power to the field wiring even
when on UPS/Battery power).

The UPS shall not duplicate or take over flash operation or flash transfer relay functions.
The Traffic UPS shall be capable of providing continuous, fully conditioned, regulated,
pure sinusoidal (AC) power to all connected devices such as signal controllers, modems,
communications hubs, NTCIP adapters and video equipment at all times.

The UPS shall be NTCIP capable with optional standard adapter.

The UPS shall contain two external serial ports located on the front panel (rear panel for
170 applications) of the UPS. The Signal serial port shall provide the user the option to
select alarm output functions. These functions shall be open collector type contact
closures that the user can assign as signal utility interrupt, low battery and inverter active
conditions or utility fail indicate. These signals shall be capable of being interfaced to
any manufacturer’s controller auxiliary alarm inputs or the Power Interface Module (PIM).
The RS232 Signal port provides an intelligent interface for connection to optional
software systems for monitoring and control, including internet connections.

The UPS shall be fully power factor corrected under all operating conditions.

Each UPS shall be provided with a CD ROM containing Windows based configuration
software.

Description
The UPS shall consist of three major components, the Electronics Module with a detachable
Power Interface Module, and the Battery System.

The Electronics Module shall consist of the following:

A. True on line, double conversion, pure sinewave, high frequency inverter utilizing
IGBT technology

B. 3-stage, temperature compensated, battery charger

C. Digital microprocessor based timer for programmable flash command requirements

D. For connection from the Electronics Module to the Power Interface Module and
Battery System, dedicated harnesses shall be provided with quick-release, keyed,
circular connectors and braided nylon sleeving over all conductors,

E. Local individual LED indicators for AC input, inverter, summary alarm, UPS output,
battery status, load levels, with LCD panels for battery run time, and event
counters.
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Local and remote communications capabilities,

. A detachable Power Interface Module for inserting power safety and reliably,

And be capable of accepting an NTCIP-ready adapter or a Spread Spectrum Radio
modem.

Two separate DB9F connectors for remote signal alarms and true RS232
monitoring and remote communications.

Tem

2.2 Mounting/Configuration -Shall be of Universal Design.
2.2.1  NEMA Style: mounting method shall be shelf-mount or wall-mount.
2.2.2 170 Style: mounting method shall be 19” rack-mount.

2.3  Power Interface Module (PIM)

24 A PIM shall be required to safely insert utility power into the UPS system

2.5 The PIM shall contain a terminal strip for input and output power connections in addition to
neutral and ground connections. In addition, the terminal strip shall also include open
collector (relay type) connections for: on battery, low battery and digital flash timer. .

2.5.1 The PIM shall include two serial ports with connection to the digital timer. When the serial
port on the UPS is connected to the signal serial port on the PIM, loss of utility power shall
activate the digital timer. The digital timer shall switch the signal operation from full colors to
flash based on flash trigger values

2.5.2 The signal serial port on the PIM can be used to send open collector type contact closures
that the user can assign as signal utility interrupt, low battery and inverter active conditions to
the signal controller auxiliary alarm inputs.

2.5.3 Optional PIM models shall be available for connection to auxiliary power generators and to
provide a GFl outlet.

2.6 Battery System

2.6.1 The battery shall be comprised of extreme temperature, deep cycle, AGM/VRLA (Absorbed
Glass Mat/Valve Regulated Lead Acid) batteries that have been field proven and tested by
the U.S. military.

2.6.2 The battery system shall consist of a single string of 6 (1250VA) or 8 (2000VA) batteries of
extreme temperature, deep cycle, AGM/VRLA type (Absorbed Glass Mat/Valve Regulated
Lead Acid) batteries.

2.6.3 Batteries shall be certified to operate at extreme temperatures (from -40°C to +74°C) and
shall not require aid of any external devices to cool or heat the batteries.

2.6.4 The batteries shall be provided with keyed interconnect wiring harness. This harness shall
connect the battery pack to the UPS module. The harness shall be a minimum of 5 feet in
length.

2.6.5 The interconnect cable shall be protected with abrasion-resistant nylon sheathing.

2.6.6 The interconnect cable shall connect to the base module via a quick-release circular connector.

2.6.7 For purposes of safety and proper operation, the circular battery connector shall have
interlocking pins to prevent turn-on if batteries are not connected, and to shut off the UPS
should the batteries be disconnected.

2.6.8 Battery construction shall include heavy-duty, inter-cell connections for low-impedance
between cells, and heavy-duty plates to withstand shock and vibration.

2.6.9 The top cover shall use tongue and groove construction and shall be epoxied to the battery
case for maximum strength and durability.

2.6.10 The external cabinet shall be a 336 170 style cabinet with EIA rack, light, fan, and vents with

front and back door.
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4.0

5.0

6.0

7.0

Electrical Specifications
Input Voltage

Nominal Input Voltage

DC Battery Buss

Input Voltage Range

Input Frequency

Input Configuration

Input Current (Max. draw)
Input Protection

3.1 Output Specification
Nominal Output Voltage
Power Rating

Output Voltage Regulation

Output Frequency
Output Configuration
Output Wave Form
Overload capability

Fault clearing

Short circuit protection
Efficiency

Load Power Factor

Physical Specifications

120 VAC, Single Phase

72VDC-1250VA or 96VDC-2000VA

85 VAC to 140 VAC

50 or 60 Hz (+/-5%)

3 Wire (Hot, Neutral & Ground)

7.2 amps, PFC-1250VA or 14.6 amps, PFC-2000VA
Input Fuse (20 amps)

120 VAC, Single Phase

1250VA/825W with (10 sec) 2000VA/1400W.
+/-2% for 100% step load change and from High battery to
Low battery condition

50 or 60 Hz (+/-5%)

Keyed, circular connectors and duplex receptacle
True Sinewave

110% for 10 minutes

200% for Y2 second

Current limit and automatic shutdown

Current limit and automatic shutdown

92% at full load

.7 lagging through unity to .7 leading

UPS Electronics Module shall be no greater than:

Rack-mount: Width = 19”, Depth = 13”, Height = 3.5” (2U)

Shelf-mount: Width = 19”, Depth = 13, Height = 3.5”

Wall-mount: Width = 19”, Depth — 13”, Height = 3.5”

Detachable Power-Interface Module = Width = 6”, Depth = 2.8”, Height = 9”
Weight: UPS: 20 Ibs. or less, Shipping weight: 25 Ibs. or less

Environmental Specification

5.1

5.2

The UPS system, including batteries, shall meet or exceed NEMA temperature
standards from -40° C to +74° C.

The UPS system, including batteries, shall be certified and field proven to meet or
exceed NEMA temperature standards. A certificate of compliance, from a independent
testing facility, shall be made available upon request.

Battery Specifications

6.1

6.2
6.3

The battery system shall be certified and field proven to meet or exceed NEMA
temperature standards from —40° C to +74° C.

Batteries shall be the 41 Ampere-Hour rating type.

Batteries shall meet MIL SPEC B-8565J for hydrogen gas emissions.

Communication, Controls and Diagnostics
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7.1

7.2

7.3

Alarm function monitoring through the UPS shall be through a standard DB-9F
connector with open collectors (40V@20mA) indicating:

a) Loss of utility power

b) Inverter failure

c) Low battery

An RS232 interface shall be provided via a DB-9F connector to allow full interactive
remote computer monitoring and control of the UPS functions.

Front panel controls shall consist of no less than: Power On, Cold (DC) Start, Alarm
Silence, Battery Test, Bypass Breaker, and DC/Battery Breaker.

8.0 Reliability

8.1  Calculated MTBF is 100,000 hours based on component ratings.

8.2  When Bypass and Power Interface Module are included, system MTBF increases to
150,000 hours.

9.0 Options

9.1 UPS-Link, Internally mounted STMP/NTCIP adapter

9.2 Extended run times via additional batteries

9.3 Battery tray for 170 type cabinets, to hold a maximum of 4 batteries and mounts on
RETMA rails.

9.4  Swing-out battery box, capable of being mounted on right inside rail behind back door
of 170 type cabinets. Box to hold a maximum of 6 batteries.

9.5 Service pedestal or cabinet mount.

9.6  High rate battery charger for accelerated charging capacity for multiple battery strings.

10.0 External UPS Cabinet

Either an industry standard 336 cabinet shell or 332 side mounted cabinet shall be
allowed. The 336 cabinet shell shall have the same electrical connections as outlined
in the below specifications.

The External UPS Cabinet shall be a NEMA 3R rated cabinet mounted to the side of
the Model 332 Cabinet (see Figure 925- 8 for details). This external UPS cabinet shall
conform to TEES, August 16, 2002 Chapter 7, Section 2-Housings for the construction
and finish of the cabinet. The specific finish of the external UPS cabinet shall be
anodic as per TEES 7.2.2.3.1. Anti-Graffiti paint shall not be used. The cabinet shall
have the minimum dimensions shown in the drawings below and shall not exceed a
maximum of one inch in any cabinet dimension.
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Figure 925- 8 External UPS Cabinet
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The external cabinet shall mount to the Model 332 Cabinet with a minimum of eight
bolts. Figure 925- 8 shows the typical mounting location of the external cabinet.

The specific dimensions and details of the external UPS cabinet shall be as shown in
Figure 925 — 9 through 925 — 11.

Four shelves shall be provided. There shall be a minimum of 304.8mm (12”) clearance
between shelves. Each shelf shall be a minimum of 263.65mm (10.38”) X 635.0mm
(25”), and capable of supporting a minimum of 57kg (125 Ibs.). Shelf edges shall be
turned down on all four sides for support and to provide a flat top surface. Shelves
shall be predrilled with EIA rail mounting holes.

The bottom shelf shall be removable.

The external UPS cabinet shall be ventilated through the use of louvered vents, filter,
and one thermostatically controlled fan as per TEES Chapter 7 Section 2-Housings.
External UPS cabinet fan shall be AC operated from the same line output of the
Manual Bypass Switch that supplies power to the 332 Cabinet. A 2-position terminal
block shall be provided on the fan panel, along with 3 meters of connected hookup
wire.

The door shall be attached to the cabinet through the use of either a continuous
stainless steel piano hinge or four, two-bolts per leaf, hinges as per TEES Chapter 7
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Section 2. The door shall use a padlock clasp or latch and lock mechanisms as

descri

bed in the TEES, in order to lock the door.

10.8 The external UPS cabinet shall come provided with all bolts, washers, nuts and
cabinet-cabinet coupler fittings provided, necessary for mounting the external UPS
cabinet to the 332A Cabinet.
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10.9 Fasteners shall meet the following requirements:

(Total of 8 bolts per cabinet with 2 flat washers per bolt and 1 K-lock nut per
bolt)

Cabinet mounting bolts shall be:

18-8 Stainless Steel Hex Head (Fully Threaded)

3/8"-16 X 1”

Washers shall be:

Designed for 3/8” bolt

18-8 Stainless Steel 17 OD round flat type

K-lock washer shall be:

18-8 Stainless Steel, Hex Nut Assembled with Free-Spinning Tooth Washer
3/8” — 16 Screw size

10.10 External UPS Cabinet to 332A Cabinet couplings shall provide a conduit for power

conne

ctions between the 332A Cabinet and External UPS Cabinet. The couplings

shall consist of three parts and meet the following requirements:

2” Nylon Insulated, Steel Chase Nipple, T & B 1947 or equivalent
2” Sealing, Steel Locknut, T & B 146SL or equivalent
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e 2” Nylon Insulated, Steel Bushing, T & B 1227 or equivalent

10.11 Two EIA angle rails, per Detail C, Figure 925 — 10, along with all necessary mounting
hardware (4 sets of 10-32 bolts and nuts with captive washers) shall be provided with
the external cabinet (not installed). Rails shall be symmetric to allow for installation on
either right or left sides of the cabinet. Mounting holes and bracket shall allow for EIA
rail installation at any location in the external cabinet. The EIA mounting angle nominal
thickness shall be either 0.1345 inch (3.4163mm) plated steel or 0.105 inch (2.667mm)

stainless steel.

Figure 925 — 10 EIA Rail for Mounting Inverter or PTR inside External UPS Cabinet
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10.12 EIA rail mounting bracket shall be of continuous, one-piece design bolted into the
cabinet to provide adequate support for rail-mounted equipment. See Figure 925 — 11.

10.13 Pressed in, flush-head threaded screw posts shall be inserted into the front face of the
cabinet enclosure top sill. These threaded posts shall be used to mount both the fan
panel and the EIA rail-mounting bracket. The screw posts shall be #10-32 thread size
PEM Stud, part number FHA-032-10 or equivalent. Refer to Figure 925 — 9, front views

for mounting detail.

Figure 925 — 11 EIA Rail Mounting Bracket for Mounting EIA Rails inside External UPS Cabinet
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11.0 Serviceability & Maintainability
11.1 MTTR (Mean-Time-To-Replace or Repair)
11.1.1 Electronics: 15 minutes or less
11.1.2 Battery System: 15 minutes or less

12.0 Warranty

Standard warranty terms cover entire UPS including battery. Terms are two-year parts and
labor F.O.B. factory.
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BID SCHEDULE - GROUP 1

BID ITEM ESTIMATED | DELIVERY BID PRICE
QUANTITY | DATE

1. 2070 L Controller w/display & software 15

2. 2070 Master Controller w/display & 1

software

3. 2070 LCN Controller w/display & 1

software

4. 2010 Conflict Monitor 22

5. Model GDI 242 DC lIsolator 1

6. Flashing Signal Cabinet Assembly 1
(Flasher Cabinet)

7. Flashing Signal Cabinet Assembly 1
(Flasher Cabinet) w/Pager

8. Model 200 Switch Pack 1

9. Model 204 Flasher Unit 1

10. Pager Programmable Time Switch with | 20
GPS Time Reference

11. Surge Protector, AC Service 1
12. Surge Protector, Loop Detector 1
13. Surge Protector, Communications 1
Inputs

14. Surge Protector, DC Inputs 1
15. Flash Transfer Relay 1
16. 206 Power Supply 1

17. Power Distribution Assembly 2 (PDA 2) | 1

18. Modem Shelves 1

19. 332 Cabinet 10

20. 332A Cabinet w/Auxiliary Output File 3

21. EDCO Suppressor SHA-1250 1
22. EDCO Suppressor SPA-60B 1
23. EDCO Suppressor SRAGLCA-916 1

24. EDCO Suppressor SRAGLCA-716 1
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BID ITEM

ESTIMATED
QUANTITY

DELIVERY
DATE

BID PRICE

25.

EDCO Suppressor PC642C-008

1

26.

EDCO Suppressor SRA-6LC

1

27.

EDCO Suppressor PC642C-030

1

28.

EDCO Suppressor CX06-M

100

29.

EDCO Suppressor CX06-Mi

100

30.

EDCO Suppressor SPA-303

31.

EDCO Suppressor CX-HFN

32.

EDCO Suppressor FAS-120AC

33.

EDCO Suppressor SRS-232-Series

34.

EDCO Suppressor HSP121BT-1RU

35.

Complete UPS System (850 Watt)
Side Mounted Cabinet

36.

Complete UPS System (850 Watt)
Stand Alone Cabinet

37.

Complete UPS System (1250 Watt)
Side Mounted Cabinet

38.

Complete UPS System (1250 Watt)
Stand Alone Cabinet

39.

Solar Powered School Zone Flasher
Assembly Complete

40.

CPR Radio Flasher Cabinet

41.

CPR Radio with Antenna

42.

CPR Radio only (for spares)

43.

CPR Repeater Cabinet

44,

CPR Master Radio

45.

CPR Master Software

46.

CPR Audio/Visual Alarm

47.

CPR Blue Tooth Adapter
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GROUP 2

Vehicle Detection, Measurement and Data Acquisition System

1. General System Requirements
1.1 These specifications define the minimum acceptable design, operational and functional
performance requirements for high performance, multiple channel inductive loop vehicle detectors
and its configuration software.
1.2  Detectors shall be warranted against defects in workmanship or materials for seven (7) years
from date of shipment.
2. Inductive Loop Detection System
2.1 General Hardware Requirements
2.1.1 Detectors shall detect and hold the presence of all licensable motor vehicles
including small motorcycles without detecting traffic in the adjacent lane (beyond 90
cm from the loop) on different loop and microloop configurations and with up to 750
meters of #18 AWG conductor homerun cable.
2.1.2. The detectors shall be STD card size (17.78 cm long by 11.43 cm high) with a
front panel (2.67 cm wide by 11.43 cm high) and a 22 position edge connector, 3.96 mm
spacing center-to-center gold over nickel plated contacts, dual sided contacts (44 contacts
total).
2.1.3Detectors shall be configured with the configuration software.
2.2  Special Features and Functional Performance Requirements
2.2.1Detectors shall have eight sensitivity settings that are set independently for each
channel.
2.2.1.1 Sensitivity settings, AL thresholds, shall directly relate to
nanohenries of inductance change (AL).
2.2.1.2 The software sensitivity setting shall be one of seven Presence
mode sensitivity settings.
The software sensitivity setting shall be one of eight Pulse mode sensitivity
settings.
2.2.2 Detection output shall be based on a change in inductance, which exceeds the
selected AL threshold.
2.2.3. Each increase in presence or pulse mode setting shall double the sensitivity of the
previous setting.
2.2.4 Each detector shall have a single, switched oscillator system to sequentially excite
and measure the inductance change in each channel to prevent crosstalk between channels
within a unit.
2.2.5 Each detector shall have two independent serial ports, a front panel RS232 port and
an RS485 port on the rear connector, to facilitate serial communication.
2.25.1 RS232 serial port shall have a multi-drop mode and be capable of
full-duplex party line communication with up to eight detectors on the party
line.
2.2.5.2 RS485 serial port shall have a multi-drop mode and be capable of
half-duplex party line communication with up to thirty-two detectors on the
party line.
2.2.6 The detector shall accommodate a communication module that converts the half-
duplex RS485 port to a full-duplex RS232 port.
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2.3

2.2.7 Presence output shall hold vehicle detection for at least a minimum of four minutes for
small licensed motor vehicles (100cc. motorcycles) and for at least 60 minutes for
automobiles before tuning-out vehicles.
2.2.8 Detector units shall have optically-isolated call outputs — Vi <2V@Ii=50mA,
Vox=40VDCmax. Output(s) shall be programmable to turn ON (fail-safe mode) or to turn
OFF during inductive loop or traffic sensor failures.
2.2.9 Each channel shall have loop measurement capability to continuously verify loop
system integrity.
2.2.9.1 The loop detector shall be capable of detecting and displaying
current and historical faults in the inductive loop or lead-in _system (short to
ground, open circuit or inductance change >25%)
2.2.10 A green "Detect" LED and a red "Fault" LED on the front panel shall indicate status of
each channel.
2.2.11 Call output for each detector channel shall provide detect durations in response to a
licensed vehicle over a three or four turn 1.8m by 1.8m square loop to enable an external
device to make accurate count, occupancy, vehicle speed and vehicle length measurements.
2.2.12 The response time to inductance decreases (vehicle detects), call output ON, shall be
symmetrical with the response time to inductance increases (loss of vehicle detection), call

output OFF.
2.2.13 The detectors shall have software configurable Normal and Fast Recovery modes of
operation

2.2.13.1 In_ Fast Recovery mode the channel shall recover to full sensitivity

within 750 milliseconds after all vehicles leave the inductive loop sensing zone.
2.2.14 Loop detectors shall have a Remote Reset input pin on the card rear connector.
2.2.15 Each detector shall be capable of synchronizing to other detectors of the same make
and model within the same detector rack. One detector shall be set as synchronization
master while all other detectors in the group shall be set as synchronization slaves.
2.2.16 The vehicle detector shall collect and store counts and occupancy in time bins for
each channel.
2.2.17 The detector shall be capable of being configured to Long Loop Counting mode with
the software.
2.2.16.1. The long-loop vehicle count shall store in the detector’'s memory
for downloading with software using the serial ports.
2.2.18 Channel pair 1 & 2 or channel pair 3 & 4 shall configurable with the software to
Directional Detection for detection of the travel direction of vehicles and for counting the
vehicles for each direction.

Connector Pinout Configuration
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BOARD EDGE CONNECTOR TERMINATIONS

Pin  Function Pin  Function

A Common of +24 VDC 1 Synchronize Conductor 1

B +24 VDC (+10.8 VDC to 38 2 Synchronize Conductor 2

VDC)

C RESET External 3 NC

D Channel 1 Loop Input A 4 Channel 1 Redundant Loop

e MPUtA

E Channel 1 Loop Input B 5 Channel 1 Redundant Loop
Input B

F Channel 1 Switch Output (C) 6 NC

H Channel 1 Switch Output (E) 7 Channel 1 Disturbance Signal
(OC)

J Channel 2 Loop Input A 8 Channel 2 Redundant Loop

e dnpUt A

K Channel 2 Loop Input B 9 Channel 2 Redundant Loop
Input B

L PE (Protective Earth) 10 NC

M NC 11 NC

N NG o 12 NC

P Channel 3 Loop Input A 13 Channel 3 Redundant Loop
Input A

R Channel 3 Loop Input B 14 Channel 3 Redundant Loop
Input B

S Channel 3 Switch Output (C) 15 NC

T Channel 3 Switch Output (E) 16 Channel 3 Disturbance Signal

U  Channel4 Loop InputA 17 Channel 4 Redundant Loop
Input A

Vv Channel 4 Loop Input B 18 Channel 4 Redundant Loop
Input B

w Channel 2 Switch Output (C) 19 RS-485-A

X Channel 2 Switch Output (E) 20 Channel 2 Disturbance Signal

Y Channel 4 Switch Output (C) 21 RS-485B

Z Channel 4 Switch Output (E) 22 Channel 4 Disturbance Signal
(OC)

Pin 1 through 22 is on the top (component) side and pin A through Z is on the back (solder side).
Polarization keys shall be located at three positions:
Between B/2 and C/3
Between M/11 and N/12
Between E/5 and F/6
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3.1

Configuration Software Requirements

3.1.1 A Windows™ based configuration software program shall be available for
setting up the vehicle detector parameters, communication and data collection, for
configuring binning, logging, directional detection, viewing diagnostics, and fault
monitoring using the vehicle detector’s serial ports.

3.1.2 A Microloop tab shall allow setting Microloop mode and parameters for each
channel independently.

3.1.3 A Long-Loop tab shall allow Long Loop Count mode to be set up for each
channel independently.

3.1.4 A Directional tab shall allow directional travel detection set up by channel pair.
3.1.5 A Real-Time Vehicle Logging icon shall allow channel pairs to be set up for
later use in calculation of vehicle speed and length measurements using the
configuration software.

3.1.6 A Traffic Data Binning icon with tab to set up channels for collecting binned
count and occupancy data and tab to retrieve collected data.

3.1.7 The Real-Time Activity window shall display all current detection
information pertaining to each channel, including current inductance
measurements, last fault (or historical fault) information, information specific to
the last vehicle detected plus traffic counts/travel direction detection counts.

89



BID SCHEDULE — GROUP 2

BID ITEM ESTIMATED | DELIVERY BID PRICE
QUANTITY DATE
1. 2-CHANNEL LOOP DETECTOR 30

2. 4-CHANNEL LOOP DETECTOR
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GROUP 3

The purpose of Group 3 is to set forth specification requirements for CCTV Camera’s, Video
Detection, Microwave Vehicle Motion Detector, LED Signals, Signal Heads, and Pedestrian Signal
Heads. All design qualification testing shall be completed, documented and submitted with the
equipment quotation.

SECTION 1
TRAFFIC SIGNAL HEADS

Traffic signal heads shall be modular type constructed primarily on non-metallic components that
can be arranged in different combinations with each other to provide vehicle signal displays in
accordance with the Manual on Uniform Traffic Control Devices. The performance of the traffic
signal shall conform to the Standard for Adjustable Face Vehicular Traffic Control Signal Head,
Technical Report Number one (1) of the Institute of Traffic Engineers. Each traffic signal shall
consist of one or more signal face. Each signal face shall consist on one or more signal section of
such design and construction as to fit rigidly and securely together, to prevent the entrance of dirt or
moisture and prevent the rotation or misalignment of the individual sections with each other. It shall
be possible to arrange a signal face in either a vertical or a horizontal alignment. The major
components of the signal head, including but not limited to the housing and door, shall be ultra-violet
stabilized polycarbonate resin. The housing of each signal section shall be of one-piece
polycarbonate resin die molded complete with integral top, bottom and sides having a minimum
thickness of 5/32 inches. Mount one steel reinforcing support plate in the top of the red section of
each three-section and five-section signal head for the installation of mounting hardware. The signal
head housing color shall be available in either all yellow or all black.

SECTION 2

VIDEO DETECTION

Wide-Area Video Vehicle Detection System — Option 1

1. Video Detection—General

This specification sets the minimum requirements for a wide-area vehicle detection system that
processes video images for vehicle presence, count, speed, and other typical traffic parameters.
The detection of vehicles passing through the field of view of an image sensor shall be available to a
large variety of end user applications as encoded traffic data, simple contact closure outputs, and
optional NEMA TS2 messages for a traffic controller. This reflects the current real time detector,
alarm states (on/off), or summary traffic statistics that are reported locally or remotely. The contact
closure outputs to a traffic signal controller shall comply to the NEMA (National Electrical
Manufacturers Association) type C or D detector rack or a Type 170 input file rack standards.

The system architecture shall fully support networking of system components through a variety of
industry standard and commercially available infrastructure that are used in the traffic industry. The
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serial data communications shall support direct connect, modem, and multi-drop interconnects.
Simple twisted pair wiring shall be supported to minimize overall system cost, improve reliability,
utilize existing infrastructure and for ease of system installation and maintenance. Both video
communications and serial data communications shall optionally be interconnected over long
distances through repeat and daisy chain configurations. A single serial data communications multi-
drop link on twisted pair shall extend up to 2 miles and include up to 24 units on a drop before the
signal(s) must be repeated.

On the software application side of the network, the system shall be integrated through a modern
client-server architecture. A communications server shall manage the data communications
interface between as few as one to as many as hundreds of machine vision processors (MVP) and a
number of client applications. The client applications shall either be hosted on the same PC as the
communications server or may be distributed over a local area network of PC’s using the industry
standard TCP/IP network protocol. Multiple client applications shall execute simultaneously on the
same host or multiple hosts, depending on the network configuration.

1.1. System Hardware

The machine vision system hardware shall typically consist of four components: 1) a color, 22x
zoom lens camera, 2) Machine Vision Processor (MVP) 3) a surge protection interface panel; and 4)
a “JBox” that is a NEMA 4 rated box measuring 10” x 10” x 4” with EDCO HSP121BT-1RU for AC+,
AC-, Chassis Ground and EDCO CX06-MI for Coax Suppression. The PC shall host the
communication server and client applications to setup, program and monitor detection performance.
The real-time performance shall be observed by viewing the video output with overlaid flashing
detectors to indicate the current detection state (on/off). The MVP shall optionally store cumulative
traffic statistics internally in non-volatile memory, for later retrieval and analysis.

The MVP shall communicate with the various PC applications using the industry-standard TCP/IP
network protocol. Additionally, one or more PCs shall communicate directly or remotely to a MVP
network where each MVP has a unique Internet Protocol (IP) address. The MVP network shall
support communications over a mix of media, including PSTN, CDPD, CDMA, dedicated twisted-
pair, fiber, and various wireless technologies.

The traffic controller interface from the MVP shall comply with the form factor and electrical
characteristics of a NEMA type C or D detector rack or a 170 input file detector rack card. For a
contact closure interface to a traffic controller or other device, each MVP shall accept four (4)
contact closure inputs (usually red and green control signals), and provide eight (8) contact closure
outputs to a traffic signal controller.

The surge suppression interface panel in the cabinet shall provide the mechanical support and
electrical termination of heavy, external cables for video, data and power to the video sensor. It
shall provide transient protection on the incoming video signal to electrically protect equipment in the
cabinet. The interface panel shall be available in two models: a four-sensor model or a six-sensor
model. Connection from video sensor(s) to the interface panel shall be with manufacturers
recommended coax cable and power cable. This will allow for a quick and easy installation and will
allow the user to splice the cable if a single length run is not used.

1.2. System Software
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The MVP sensor's embedded firmware shall automatically perform a variety of diagnostic,
installation, fault tolerant, and vehicle detection operations. Vehicle detection shall be reliable,
consistent, and perform under all weather, lighting and traffic congestion conditions. All software
applications described below, including data collection and alarms shall be from manufacturers
supplied single software package and will not require additional hardware or software modules.

A software suite of client applications shall reside on the host client / server PC. The software suite
shall support Microsoft Windows 98 second edition, ME, XP, NT, 2000 and later operating systems.
Client applications shall include, but not be limited to:

e Network Browser: Learn a network of connected MVPs and then

show the topology in a logical hierarchical relationship.

Detector Editor: Create and modify detector configurations to be executed on the MVP

sensor.

Configuration Wizard: Quickly create detector configurations for stop line intersection

applications.

Operation Log: Extract the MVP run-time operation log of special events that have occurred.

Software Installer: Reconfigure one or more MVPs with a newer release of embedded

system software

e Video Player: Play streaming color video from any or all video sensors connected to
network. Video player shall also have the ability for a video wall option, which will divide the
PC screen in as many sensors that are opened giving the user optimal viewing. The video
player shall also be able to record and play back any or all sensors being viewed.

e Video Controller: Set the zoom, pan & tilt (optional) of the video sensor. Multiple sensors
shall be able to be viewed or controlled at the same time. If multiple sensors are being
viewed simultaneously, the video controller application shall allow the user to enlarge the
screen to a video wall option, which will split up the whole screen with the number of sensors
being viewed.

An optional software developer’s kit shall facilitate creation of custom client applications.

2. Functional Capabilities

2.1. Video Image Sensor

The video image sensor shall be an integrated imaging color CCD array with optics, and a special
purpose processor bundled into a sealed enclosure. The CCD array shall be directly controlled by
the processor, thus providing high video quality for detection that has virtually no noise to degrade
detection performance. It shall be possible for the user to zoom the lens, as required for operation.
The image sensor shall provide automatic iris and shutter speed control. The image sensor shall be
equipped with an integrated auto zoom/auto focus lens that can be changed using computer
software. The lens shall remain in focus as the zoom varies.

The MVP shall provide software JPEG video compression and an optional video compression co-
processor so as not to interfere with detection performance while streaming video.
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Real-time detector performance shall be observed by viewing the video output from the MVP with
overlaid flashing detectors to indicate the current detection state (on/off). Real-time speeds and
classifications shall also be visible through streaming video via the video player and from full motion
video.

2.1.1. Power

The video sensor shall operate on 120 VAC, 50/60Hz at a maximum of 10 watts, including a
faceplate heater.

2.1.2. Video Outputs

The video sensor shall provide color or B&W video output for real-time NTSC or PAL display on a
monitor or PC over standard coax cable.

2.1.3. Detection_Types

The MVP shall be programmable with a variety of detector types that perform specific functions.
The general functions performed by the detectors shall:

e Include presence/passage detection of moving and stopped vehicles.
e Enable detection based on the direction of travel or based on when a moving vehicle
stops.
e Measuring vehicle speed and length and provide five (5) classes of vehicles based on
length.
e Determine counts, either lane-by-lane or cumulative.
e Speed alarm detectors:
1. Output alarm on each fast vehicle, ignoring vehicles of length of less than the
user defines.
2. Output alarm based on the average number of vehicles the user enters and the
upper and lower speed thresholds that the user defines.
3. Output alarm based on the average speed over a user defined time frame.
4. Output alarm based on a user defined percent increase or decrease over a
speed limit.

2.1.4. Detection Zone Programming

Placement of detection zones shall be by means of a supervisor computer (PC) operating in the
Windows 98 second edition, 2000 or Windows NT graphical environments, a keyboard, and a
mouse. The VGA monitor or a video monitor shall both be able to show the detection zones
superimposed on images of traffic scenes.

The detection zones shall be created by using a mouse to draw detection zones on the supervisor
computer's VGA monitor. Using a mouse and the keyboard, it shall be possible to place, size, and
orient detection zones to provide optimal road coverage for vehicle detection. It shall be possible to
download detector configurations from the supervisor computer to the MVP, to retrieve the detector
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configuration that is currently running in the MVP, and to back up detector configurations by saving
them to the supervisor computer’s removable or fixed disks.

The supervisor computer's mouse and keyboard shall be used to edit previously defined detector
configurations to permit adjustment of the detection zone size and placement, to add detectors for
additional traffic applications, or to reprogram the sensor for different traffic applications or changes
in installation site geometry or traffic rerouting.

2.1.5. Optimal_Detection

The video detection system shall detect vehicle passage and presence when the video sensor is
mounted 20 feet (6m) or higher above the roadway, when the image sensor is adjacent to the
desired coverage area, and when the distance to the farthest detection zone locations are not
greater than ten (10) times the mounting height of the sensor. The video detection system shall
optimally detect vehicle passage and presence when the MVP sensor is mounted 40 feet (13m) or
higher above the roadway, when the image sensor is adjacent to the desired coverage area, and
when the distance to the farthest detection zone locations are not greater than ten (10) times the
mounting height of the MVP. The recommended deployment geometry for optimal detection also
requires that there be an unobstructed view of each traveled lane where detection is required.
Although optimal detection may be obtained when the MVP is mounted directly above the traveled
lanes, the MVP shall not be required to be directly over the roadway. The MVP shall be able to view
either approaching or receding traffic or both in the same field of view. The preferred image sensor
orientation shall be to view approaching traffic since there are more high contrast features on
vehicles as viewed from the front rather than the rear. The MVP sensor placed at a mounting height
that minimizes vehicle image occlusion shall be able to monitor a maximum of six (6) to eight (8)
traffic lanes simultaneously.

2.1.6. Traffic Data Collection

The MVP shall optionally store cumulative traffic statistics, internally in non-volatile memory, for later
retrieval and analysis. Data shall also be able to be polled in real time. MVP shall have at least 5
megabytes of memory for data storage. Data collection shall not require additional modules or extra
software. The following data types are available to be stored in time increments from a cycle to one-
hour increments:

Average Flow Rate

Total Volume Count
Arithmetic Mean Speed
Vehicle Class Count
Average Time Headway
Average Time Occupancy
Level of Service

Space Mean Speed
Space Density

Density
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The above data types shall also be available to be viewed real-time through a standard web browser
via an optional data collection and management service (DCMS). This DCMS shall have the
capability of polling any and all video detector sensors via a number of communication interfaces,
including and not limited to PSTN, CDPD, CDMA, dedicated twisted-pair, fiber, and various wireless
technologies, and displaying the data real-time on a custom website provided by the manufacturer.
In addition to displaying real-time data and color snapshots from the image sensor, the
manufacturer shall archive all data for the agency to create custom data reports in Excel or HTML
by simply accessing the website and filtering the dates and reporting parameters. All hardware
necessary to facilitate the DCMS shall be owned and maintained by the manufacturer with the
agency only needing a web browser to view and operate the DCMS.

3. System Installation & Training

The supplier of the video detection system shall supervise the installation and testing of the video
detection system and computer equipment. A factory certified representative from the supplier shall
be on-site during installation. An eight-hour session of training shall be provided to personnel of the
contracting agency in the operation, setup and maintenance of the video detection system.
Instruction and materials shall be provided for a maximum of 10 persons and shall be conducted at
a location selected by the contracting agency.

The MVP and its support hardware/software is a sophisticated leading-edge technology system.
Proper instruction from certified instructors is required to ensure that the end-user has complete
competency in system operation. The User's Guide is not an adequate substitute for practical
classroom training and formal certification by an approved agency.

4. Warranty, Service and Support

Its supplier for a minimum of two (2) years from date of installation shall warrant the video detection
system. Beginning of warranty shall not exceed 12 months past date of shipment. = Ongoing
software support by the supplier shall include software updates of the MVP and supervisor computer
applications. These updates shall be provided free of charge during the warranty period. The
supplier shall maintain a program for technical support and software updates following expiration of
the warranty period. This program shall be available to the contracting agency in the form of a
separate agreement for continuing support.

Or

Wide-Area Video Vehicle Detection System — Option 2

1. Video Detection - General

This specification sets forth the minimum requirements for a system that monitors vehicles on a

roadway via processing of video images. The detection of vehicles passing through the field-of-view

of an image sensor shall be made available to a large variety of end user applications as simple

contact closure outputs that reflect the current real-time detector or alarm states (on/off) or as

summary traffic statistics that are reported locally or remotely. The contact closure outputs shall be
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provided to a traffic signal controller and comply with the National Electrical Manufacturers
Association (NEMA) type C or D detector rack or 170 input file rack standards.

The system architecture shall fully support Ethernet networking of system components through a
variety of industry standard and commercially available infrastructures that are used in the traffic
industry. The data communications shall support direct connect, [modem,] and multi-drop
interconnects. Simple, standard Ethernet wiring shall be supported to minimize overall system cost
and improve reliability, utilizing existing infrastructure and ease of system installation and
maintenance. Both streaming video and data communications shall optionally be interconnected
over long distances through fiber optic, microwave, or other commonly used digital communications
transport configurations.

On the software application side of the network, the system shall be integrated through a client-
server relationship. A communications server application shall provide the data communications
interface between as few as one to as many as hundreds of Machine Vision Processor (MVP)
sensors and a number of client applications. The client applications shall either be hosted on the
same PC as the communications server or may be distributed over a local area network of PC’s
using the industry standard TCP/IP network protocol. Multiple client applications shall execute
simultaneously on the same host or multiple hosts, depending on the network configuration.
Additionally, a web-browser interface shall allow use of industry standard Internet web browsers to
connect to MVP sensors for setup, maintenance, and playing digital streaming video.

1.1 System Hardware

The machine vision system hardware shall consist of four components: 1) a color, 22x zoom, MVP
sensor 2) a modular cabinet interface unit 3) a communication interface panel 4) a “J-Box” that is a
NEMA 4 rated box measuring 10” x 10" x 4” with EDCO HSP121BT-1RU for AC+, AC-, Chassis
Ground and EDCO CX06-MI for Coax Suppression. Additionally, an optional personal computer
(PC) shall host the server and client applications that are used to program and monitor the system
components. The real-time performance shall be observed by viewing the video output from the
sensor with overlaid flashing detectors to indicate the current detection state (on/off). The MVP
sensor shall optionally store cumulative traffic statistics internally in non-volatile memory for later
retrieval and analysis.

The MVP shall communicate to the modular cabinet interface unit via the communications interface
panel and the software applications using the industry standard TCP/IP network protocol. The MVP
shall have a built-in, Ethernet-ready, Internet Protocol (IP) address and shall be addressable with no
plug in devices or converters required. The MVP shall provide standard MPEG-4 streaming digital
video. Achievable frame rates shall vary from 5 to 30 frames/sec as a function of video quality and
available bandwidth.

The modular cabinet interface unit shall communicate directly with up to eight (8) MVP sensors and
shall comply with the form factor and electrical characteristics to plug directly into a NEMA type C or
D detector rack providing up to thirty-two (32) inputs and sixty-four (64) outputs or a 170 input file
rack providing up to sixteen (16) contact closure inputs and twenty-four (24) contact closure outputs
to a traffic signal controller.

The communication interface panel shall provide four (4) sets of three (3) electrical terminations for
three-wire power cables for up to eight (8) MVP sensors that may be mounted on a pole or mast
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arm with a traffic signal cabinet or junction box. The communication interface panel shall provide
high-energy transient protection to electrically protect the modular cabinet interface unit and
connected MVP sensors. The communications interface panel shall provide single-point Ethernet
connectivity via RJ45 connector for communication to and between the modular cabinet interface
module and the MVP sensors.

1.2 System Software

The MVP sensor embedded software shall incorporate multiple applications that perform a variety of
diagnostic, installation, fault tolerant operations, data communications, digital video streaming, and
vehicle detection processing. The detection shall be reliable, consistent, and perform under all
weather, lighting, and traffic congestion levels. An embedded web server shall permit standard
internet browsers to connect and perform basic configuration, maintenance, and video streaming
services.

There shall be a suite of client applications that reside on the host client / server PC. The
applications shall execute under Microsoft Windows XP or Vista. Available client applications shall
include:

e Master network browser: Learn a network of connected modular cabinet interface units and
MVP sensors, display basic information, and launch applications software to perform
operations within that system of sensors.

e Configuration setup: Create and modify detector configurations to be executed on the MVP
sensor and the modular cabinet interface unit.

e Operation log: Retrieve, display, and save field hardware run-time operation logs of special
events that have occurred.

Software install: Reconfigure one or more MVP sensors with a newer release of embedded
system software.

e Streaming video player: Play and record streaming video with flashing detector overlay.
e Data retrieval: Fetch once or poll for traffic data and alarms and store on PC storage media.

e Communications server: Provide fault-tolerant, real-time TCP/IP communications to / from all
devices and client applications with full logging capability for systems integration.

2. Functional Capabilities

2.1 MVP Sensor

The MVP sensor shall be an integrated imaging color CCD array with zoom lens optics, high-speed,
dual-core image processing hardware bundled into a sealed enclosure. The CCD array shall be
directly controlled by the dual-core processor, thus providing high-quality video for detection that has
virtually no noise to degrade detection performance. It shall be possible to zoom the lens as
required for setup and operation. It shall provide JPEG video compression as well as standard
MPEG-4 digital streaming video with flashing detector overlay. The MVP shall provide direct real-
time iris and shutter speed control. The MVP image sensor shall be equipped with an integrated
22x zoom lens that can be changed using either configuration computer software. The digital
streaming video output and all data communications shall be transmitted over the three-wire power
cable.
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2.1.2 Power

The MVP sensor shall operate on 110/220 VAC, 50/60Hz at a maximum of 25 watts. The camera
and processor electronics shall consume a maximum of 10 watts and the remaining 15 watts shall
support an enclosure heater.

2.1.3 Detection Zone Programming

Placement of detection zones shall be by means of a PC with a Windows XP or Vista operating
system, a keyboard, and a mouse. The PC monitor shall be able to show the detection zones
superimposed on images of traffic scenes.

The detection zones shall be created by using a mouse to draw detection zones on the PC monitor.
Using the mouse and keyboard it shall be possible to place, size, and orient detection zones to
provide optimal road coverage for vehicle detection. It shall be possible to download detector
configurations from the PC to the MVP sensor and cabinet interface module, to retrieve the detector
configuration that is currently running in the MVP sensor, and to back up detector configurations by
saving them to the PC fixed disks or other removable storage media.

The supervisor computer's mouse and keyboard shall be used to edit previously defined detector
configurations to permit adjustment of the detection zone size and placement, to add detectors for
additional traffic applications, or to reprogram the MVP sensor for different traffic applications or
changes in installation site geometry or traffic rerouting.

2.1.4 Optimal Detection

The video detection system shall optimally detect vehicle passage and presence when the MVP
sensor is mounted 30 feet (10 m) or higher above the roadway, when the image sensor is adjacent
to the desired coverage area, and when the distance to the farthest detection zone locations are not
greater than ten (10) times the mounting height of the MVP. The recommended deployment
geometry for optimal detection also requires that there be an unobstructed view of each traveled
lane where detection is required. Although optimal detection may be obtained when the MVP is
mounted directly above the traveled lanes, the MVP shall not be required to be directly over the
roadway. The MVP shall be able to view either approaching or receding traffic or both in the same
field of view. The preferred MVP sensor orientation shall be to view approaching traffic since there
are more high contrast features on vehicles as viewed from the front rather than the rear. The MVP
sensor placed at a mounting height that minimizes vehicle image occlusion shall be able to
simultaneously monitor a maximum of six (6) traffic lanes when mounted at the road-side or up to
eight (8) traffic lanes when mounted in the center with four lanes on each side.

2.2 Modular Cabinet Interface Unit

The modular cabinet interface unit shall provide the hardware and software means for up to eight (8)
MVP sensors to communicate real-time detection states and alarms to a local traffic signal
controller. It shall comply with the electrical and protocol specifications of the detector rack
standards. The card shall have 1500 Vrms isolation between rack logic ground and street wiring.

The modular cabinet interface unit shall be a simple interface card that plugs directly into a 170 input
file rack or a NEMA type C or D detector rack. The modular cabinet interface unit shall occupy only
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2 slots of the detector rack. The modular cabinet interface unit shall accept up to sixteen (16) phase
inputs and shall provide up to twenty-four (24) detector outputs.

2.3 Communications Interface Panel

The communications interface panel shall support up to eight MVPs. The communications interface
panel shall accept 110/220 VAC, 50/60 Hz power and provide predefined wire termination blocks for
MVP power connections, a Broadband-over-Power-Line (BPL) transceiver to support up to 10MB/s
interdevice communications, electrical surge protectors to isolate the modular cabinet interface unit
and MVP sensors, and an interface connector to cable directly to the modular cabinet interface unit.

The interface panel shall provide power for up to eight (8) MVP sensors, taking local line voltage
110/220 VAC, 50/60 Hz and producing 110/220 VAC, 50/60 Hz, at about 30 watts to each MVP
sensor. Two Yz-amp SLO-BLO fuses shall protect the communications interface panel.

3. System Installation & Training
The supplier of the video detection system may supervise the installation and testing of the video
detection system and computer equipment as required by the contracting agency.

Training is available to personnel of the contracting agency in the operation, set up, and
maintenance of the video detection system. The MVP sensor and its support hardware / software is
a sophisticated leading-edge technology system. Proper instruction from certified instructors is
recommended to ensure that the end user has complete competency in system operation. The
User's Guide is not an adequate substitute for practical classroom training and formal certification by
an approved agency.

4, Warranty, Service, & Support

For a minimum of two (2) years, the supplier shall warrant the video detection system. An option for
additional year(s) warranty for up to 5 years shall be available. Ongoing software support by the
supplier shall include software updates of the MVP sensor, modular cabinet interface unit, and
supervisor computer applications. These updates shall be provided free of charge during the
warranty period. The supplier shall maintain a program for technical support and software updates
following expiration of the warranty period. This program shall be available to the contracting
agency in the form of a separate agreement for continuing support.

SECTION 3
LED SPECIFICATIONS

LIGHT EMITTING DIODE (LED) TRAFFIC SIGNAL
12" SPECIFICATION
FOR SPAN WIRE AND MAST ARM MOUNTED SIGNALS

1. Purpose

The purpose of this specification is to provide the minimum performance requirements for 300 mm
(12 in) LED traffic signal modules. An LED signal module shall be capable of replacing the optical
unit of an existing vehicle traffic signal section.
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2. Physical and Mechanical

Installation of a retrofit replacement LED signal module into an existing signal housing shall only
require the removal of the existing optical unit components, i.e., lens, lamp module, and gaskets.
The LED retrofit replacement shall not require the removal of the reflector and socket; shall be
weather tight and fit securely into existing traffic signal housings built to the VTCSH “Vehicle Traffic
Control Signal Heads” standard without modification to the housing.

3. Construction

The LED retrofit replacement shall not require the removal of the reflector and socket; shall be
weather tight and fit securely in the housing. The power supply must be designed to fit and mount
inside the traffic signal module. The external lens shall be smooth on the outside to prevent
excessive dirt/dust buildup.

The assembly and manufacturing process for the LED signal assembly shall be designed to assure
all internal LED and electronic components are adequately supported to withstand mechanical
shock and vibration from high winds and other sources as per ITE requirements.

4. Environmental Requirements

The LED signal module shall be rated for use in the ambient operating temperature range of -40°C (-
40°F) to + 74°C (+165°F).

The LED signal module shall be protected against dust and moisture intrusion per the requirements
of NEMA Standard 250-1991, for Type 4 enclosures to protect all internal LED, electronic, and
electrical components.

The LED signal module lens shall be UV stabilized.
5. LED Signal Module Lens

Each module shall comprise of a smooth surfaced UV stabilized polycarbonate outer shell.

Red and Green LED indications shall meet the minimum luminous intensity values per the attached
Table 1; Specifications for Span wire Mounted Signals for a minimum period of 60 months. Intensity
values shall be measured as per the ITE VTCSH (June 2005 version) specifications. The values in
Table 1 equal or exceed the ITE VTCSH (June 2005 version) minimum luminous intensity values for
every grid points.

Yellow LED indications shall meet the minimum luminous intensity values per the attached Table 1;
Specifications for Span wire Mounted Signals for a minimum period of 60 months. Photometric,
luminous intensity and color measurements for yellow LED signal modules shall be taken
immediately after the modules are energized and at 25°C.

Initial intensity of the LED ball indications shall meet or exceed 120% of the values in Table 1;
Specifications for Span wire Mounted Signals. This increased intensity shall be demonstrated on
the independent lab reports. No optical lens shall be used in order to meet these visibility
requirements.

The measured chromaticity coordinates of LED signal modules shall conform to the chromaticity
requirements of Section 8.04 and Figure 1 of the ITE VTCSH standard (1998 version).
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6. Materials

The multiple LED light source should be the latest technology available on the market. Materials
used for the lens and signal module construction shall conform to ASTM specifications for the
materials where applicable. Enclosures containing either the power supply or electronic
components of the signal module shall be made of UL94VO flame retardant materials.

7. Chromaticity

The measured chromaticity coordinates of LED signal modules shall conform to the chromaticity
requirements of Section 8.04 and Figure 1 of the VTCSH standard.

8. Electrical

All wiring and terminal blocks shall meet the requirements of Section 13.02 of the VTCSH standard.
Two secured, color-coded, 914 mm (36 in) long 600 V, 20 AWG minimum, jacketed wires,
conforming to the National Electrical Code, rated for service at +105°C, are to be provided for
electrical connection.

The module shall operate on a 60 Hz AC line voltage ranging from 80 volts rms to 135 volts rms with
less than 10% light intensity variation. Nominal rated voltage for all measurements shall be 120 £+ 3
volts rms. The circuitry shall prevent flickering over this voltage range. The module shall be ETL
certified to meet applicable ITE standards (red and green).

9. LED Drive Circuitry (Power Supply)

The individual LED light sources shall be wired so that a catastrophic failure of one LED light source
will result in the loss of only that one LED light source, and the loss of no more than 1% of the total
LED’s within the LED signal module. The power supply must current regulated. Independent third
party laboratory reports shall be supplied to verify modules meet the above requirements.

10. Electronic Noise

The LED signal and associated on-board circuitry must meet Federal Communications Commission
(FCC) Title 47, Sub-Part B, Section 15 regulations concerning the emission of electronic noise.

11. Power Factor (PF)

The LED signal module shall provide a power factor of 0.90 or greater at 25°C and at the nominal
operating voltage.

12. AC Harmonics

Total harmonic distortion (THD), (current and voltage); induced into an ac power line by a signal
module shall not exceed 20 percent, over the operating voltage range specified in Section 14 and
within the ambient temperature range specified in Section 4.

13. Transient Voltage Protection

The signal module on-board circuitry shall include voltage surge protection to withstand high-
repetition noise transients and low-repetition high-energy transients as stated in Section 2.1.6,
NEMA Standard TS-2, 1992.
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14. Voltage Range

The LED signal module shall operate from a 60 + 3 HZ ac line power over a voltage range from 80
Vac rms to 135 Vac rms. The current draw shall be sufficient to ensure compatibility and proper
triggering and operation of load current switches and conflict monitors in signal controller units the
procuring traffic authority customer has in use.

15.  Signal Module Burn-in

All LED signal modules shall be energized for a minimum of 24 hours, at 100 percent on-time duty
cycle, in an ambient temperature of 60°C (+140°F).

16. Design Qualification Testing

Independent lab test results showing the LED indications satisfy ITE Chapter 2a, VTCHS Part 2:
Light Emitting Diode (LED) Vehicle Signal Modules (1998 version) sections 3, 4 and 5 (with the
exception of 4.1), and attached Table 1, Specifications for Span wire Mounted Signals must be
supplied.

Design Qualification testing shall be performed on new LED signal module designs, and when a
major design change has been implemented on an existing design.

Testing shall be performed once every 5 years or when the module design or LED technology has
been changed. Test data shall be retained by the manufacturer for a minimum period of 5 years.

17.  Quality Assurance

LED signal modules shall be manufactured in accordance with a vendor quality assurance (QA)
program. The QA program shall include two types of quality assurance: (1) design quality
assurance and (2) production quality assurance. The production quality assurance includes
statistically controlled routine tests to ensure minimum performance levels of LED signal modules
built to meet this specification.

QA process and test results documentation shall be kept on file for a minimum period of seven
years.

18. Certificate of Compliance

Manufacturers shall provide a Certificate of Compliance to this specification for each shipment of
LED signal modules to an end user. Each LED signal module shall be identified with a serial
number. The manufacturer shall also participate in the ETL traffic control equipment certification
program.

19. Warranty

Manufacturer will provide the following warranty provisions:

(1) Replacement or repair of an LED signal module that fails to function as intended due to
workmanship or material defects within the first 60 months from the date of delivery.
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(2) Replacement or repair of LED signal modules that exhibit luminous intensity of less than the
minimum values specified in ITE specification VTCSH- June 27, 2005, within the first 60 months
from the date of delivery.

Table 1
Specifications for Span Wire Mounted LED Signals

MINIMUM LIGHT INTENSITY GRID SPECIFICATION FOR 12IN RED

Angle 275 | 225 | 175 | 125 7.5 2.5 -2.5 -7.5 | -12.5 | -17.5 | -22.5 | -27.5
22.5U 15 19 36 36 36 36 36 36 36 36 19 15
17.5U 15 19 42 42 42 42 42 42 42 42 19 15
12.5U 15 21 64 83 91 94 94 91 83 64 21 15
7.5U 15 36 84 137 190 213 213 190 137 84 36 15
2.5U 15 36 73 133 236 319 319 236 133 73 36 15
2.5D 33 62 117 201 295 399 399 295 201 117 62 33
7.5D 26 47 105 171 238 281 281 238 171 105 47 26
12.5D 19 26 80 104 114 118 118 114 104 80 26 19
17.5D 19 24 52 52 52 52 52 52 52 52 24 19
22.5D 19 24 46 46 46 46 46 46 46 46 24 19
27.5D 19 24 39 39 39 39 39 39 39 39 24 19
32.5D 19 24 33 33 33 33 33 33 33 33 24 19
37.5D 19 24 26 26 26 26 26 26 26 26 24 19

MINIMUM LIGHT INTENSITY GRID SPECIFICATION FOR 12IN GREEN

Angle 275 | 225 | 175 | 12.5 7.5 2.5 -2.5 =75 | -12.5 | -17.5 | -22.5 | -27.5
22.5U 26 30 33 38 43 47 47 43 38 33 30 26
17.5U 29 35 47 70 112 132 132 112 70 47 35 29
12.5U 32 44 &3 188 237 276 276 237 188 83 44 32
7.5U 35 62 168 286 348 420 420 348 286 168 62 35
2.5U 38 78 192 330 470 491 491 470 330 192 78 38
2.5D 43 81 193 341 527 590 590 527 341 193 81 43
7.5D 37 72 186 317 474 594 594 474 317 186 72 37
12.5D 35 59 151 270 360 443 443 360 270 151 59 35
17.5D 34 47 90 179 254 289 289 254 179 90 47 34
22.5D 33 38 50 78 110 137 137 110 78 50 38 33
27.5D 30 32 35 39 43 47 47 43 39 35 32 30
32.5D 27 27 28 29 29 29 29 29 29 28 27 27
37.5D 22 23 24 24 24 24 24 24 24 24 23 22
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MINIMUM LIGHT INTENSITY GRID SPECIFICATION FOR 12IN YELLOW
(Measured Immediately After Modules are Energized)

Angle 275 | 225 | 175 | 125 7.5 2.5 -2.5 -7.5 | -125 | -17.5 | -22.5 | -27.5
22.5U 57 64 72 76 77 80 80 77 76 72 64 57
17.5U 62 73 86 103 116 129 129 116 103 86 73 62
12.5U 68 82 109 149 195 231 231 195 149 109 82 68
7.5U 71 94 142 227 364 432 432 364 227 142 94 71
2.5U 74 105 175 333 502 649 649 502 333 175 105 74
2.5D 82 155 291 501 728 892 892 728 501 291 155 82
7.5D 77 118 228 391 582 701 701 582 391 228 118 77
12.5D 75 101 157 264 415 461 461 415 264 157 101 75
17.5D 71 90 123 171 230 288 288 230 171 123 90 71
22.5D 64 78 95 117 140 158 158 140 117 95 78 64
27.5D 59 67 75 84 92 98 98 92 84 75 67 59
32.5D 52 58 63 67 69 70 70 69 67 63 58 52
37.5D 44 50 52 56 57 57 57 57 56 52 50 44

SECTION 4

12" LED Vehicle Arrow Traffic Signal Modules
1.0 PURPOSE

The purpose of this specification is to provide the minimum performance requirements for 12 in.
LED vehicle arrow traffic signal modules. This specification refers to definitions and practices
described in "Vehicle Traffic Control Signal Heads" published in the Equipment and Materials
Standards of the Institute of Transportation Engineers, referred to in this document as "VTCSH".

2.0 PHYSICAL AND MECHANICAL REQUIREMENTS
2.1 General

LED vehicle arrow traffic signal modules (The Arrow) designed as retrofit replacements for
existing signal lamps shall not require special tools for installation. Retrofit replacement LED
arrow shall fit into existing traffic signal housings built to the VTCSH Standard without
modification to the housing.

Installation of a retrofit replacement LED arrow into an existing signal housing shall only
require the removal of the existing optical unit components, i.e., lens, lamp module and
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gaskets. The installation of the LED arrow shall not require removal of the reflector. It shall
be weather tight, fit securely in the housing and shall connect directly to existing electrical
wiring.

2.2 LED Vehicle Arrow Traffic Signal Module

2.2.1 The retrofit LED arrow shall be capable of replacing the optical unit.

2.2.2 Tinting (Optional) -The lens shall be tinted or shall use transparent film or
materials with similar characteristics.

2.2.3 The LED arrow lens shall be a replaceable part without the need to replace the
complete LED arrow.

2.2.4 The configuration of the arrow icon is illustrated in Figure 1.

FIGURE 1

%

Section A:

Section B:

11.81"/ 300mm

2.3 Environmental Requirements

2.3.1 The LED arrow shall be rated for use in the ambient operating temperature
range, of -40°C (-40°F) to +74°C (+165°F).

2.3.2 The LED arrow shall be protected against dust and moisture intrusion per NEMA
Standard 250-1991 requirements, for Type 4 enclosures to protect all internal LED,
electronic, and electrical components.

2.3.3 The LED arrow lens shall be UV stabilized.
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2.4 Construction

2.4.1 The LED arrow shall be a single, self-contained device, not requiring on-site
assembly for installation into an existing traffic signal housing. The power supply must
be designed to fit and mount inside the LED arrow.

2.4.2 The assembly and manufacturing process for the LED arrow assembly shall be
designed to assure all internal LED and electronic components are adequately
supported to withstand mechanical shock and vibration from high winds and other
sources.

2.5 Materials

2.5.1 Materials used for the module construction shall conform to ASTM specifications
for the materials where applicable.

2.5.2 Enclosures containing the power supply and electronic components of the arrow
shall be made of UL94VO flame retardant materials. The lens of the arrow is excluded
from this requirement.

2.6 Module Identification

2.6.1 Each LED arrow shall be identified on the backside with the manufacturer's
name and serial number.

2.6.2 The following operating characteristics shall be identified: nominal operating
voltage, power consumption, and Volt-Ampere.

2.6.3 Arrows shall have a prominent and permanent vertical indexing indicator, i.e., UP
ARROW or the word UP or TOP, for correct indexing and orientation inside a signal
housing.

3.0 PHOTOMETRIC REQUIREMENTS
3.1 Luminous Intensity & Distribution

3.1.1 The maintained minimum luminous intensity values for LED arrows throughout
the warranty period, under the operating conditions defined in Sections 2.3.1, and
4.2.1, and at the end of the warranty period, shall not be less than the values shown in
Table 1.

3.1.2 The uniformity of the icon illumination shall meet a ratio of not more than 1 to 5
between the minimum and maximum illuminance measurements (in Cd/m2). A spot
size of 12mm shall be used with at least three measurements taken in each of the
three sections (A, B & C) shown in figure 1.

3.1.3 The optical lens shall reflect a light distribution look similar to that of an
incandescent lamp, without the individual LED’s being visible.
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3.2 Chromaticity

The measured chromaticity coordinates of LED arrows shall be between 500 nm and 650 nm,
conforming to the chromaticity requirements of Section 8.04 and Figure 1 of the VTCSH
standard.

Table 1. Maintained Minimum Luminous Intensity for the LED Vehicle Arrow Traffic Signal
Modules.
Candlepower Values (candelas (cd))

Vertical | Horiz. 12-inch Signal
Down Red Yellow | Green
+/-

2.5° 2.5° 60 150 90
7.5° 44 110 66
12.5° 25 62 38
17.5° 14 35 21

7.5° 2.5° 40 100 60
7.5° 36 90 54
12.5° 26 65 39
17.5° 16 40 24
22.5° 7 17 11
27.5° 3 7 4

12.5° 2.5° 9 23 14
7.5° 9 22 14
12.5° 8 20 12
17.5° 6 15 9
22.5° 4 10 6
27.5° 3 7 4

17.5° 2.5° 4 10 6
7.5° 4 10 6
12.5° 4 10 6
17.5° 4 9 6
22.5° 4 8 5
27.5° 3 7 4

The LED arrow wattage shall meet the following requirements:

Retrofit Wattage

12” Red Arrow 5 orless
12” Yellow Arrow 10 or less
12” Green Arrow 5 or less

108



4.0 ELECTRICAL
4.1 General

All wiring and terminal blocks shall meet the requirements of Section 13.02 of the
VTCSH standard. Two secured, color coded, 914 mm (36 in) long 600 V, 20 AWG
minimum, jacketed wires, conforming to the National Electrical Code, rated for service
at +105°C, are to be provided for electrical connection.

4.2 Voltage Range

4.2.1 LED arrows shall operate from a 60 + 3 cycle ac line power over a voltage
range from 80 Vac rms to 135Vac rms. The current draw shall be sufficient to
ensure compatibility and proper triggering and operation of load current
switches and conflict monitors in signal controller units the procuring traffic
authority customer has in use.

4.2.2 Nominal operating voltage for all measurements shall be 120 + 3 volts
rms.

4.2.3 Fluctuations in line voltage over the range of 80Vac to 135Vac shall not
affect luminous intensity by more than + 10 percent.

4.2.4 The LED circuitry shall prevent flicker at less than 100 Hz over the voltage
range specified in Section 4.2.1.

4.2.5 Low Voltage Turn Off

There shall be no illumination from the arrow when the applied voltage is less
than 45 volts AC. To test for this condition the unit must first be fully illuminated
at the nominal operating voltage. The applied voltage is then reduced to the
point that there is no illumination. This point must be greater than 45 volts AC.
The same requirement should apply in rising voltage from 0 to 45 with no visible
illumination.

4.2.6 Turn-On and Turn-Off Time:

The modules shall reach 90% of their full illumination (turn-on) within 100 msec
after the application of the nominal operating voltage. The arrows shall not be
illuminated (turn-off) within 100 msec after the removal of the nominal operating
voltage.

4.3 Transient Voltage Protection
4.3.1 The arrow on-board circuitry shall include voltage surge protection to

withstand high-repetition noise transients and low-repetition, high-energy
transients as stated in Section 2.1.6, NEMA Standard TS-2, 1992.
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4.4 LED Drive Circuitry

4.4.1 The individual LED light sources shall be wired so that the catastrophic
failure of one LED will result in the loss of the light from only that one LED.

4.5 Electronic Noise

The LED arrow and associated on-board circuitry must meet Federal Communications
Commission (FCC) Title 47, SubPart B, Section 15 regulations concerning the
emission of electronic noise.

4.6 Power Factor (PF) and AC Harmonics

4.6.1 LED arrows shall provide a power factor of 0.90 or greater when operated
at nominal operating voltage, and 25°C (77°F).

4.6.2 Total harmonic distortion induced into an ac power line by an LED arrow,
at 25°C (77°F) shall not exceed 20 percent.

5.0 QUALITY ASSURANCE
5.1 General

5.1.1 Quality Assurance Program

LED arrows shall be manufactured in accordance with a vendor quality
assurance (QA) program. The QA program shall include two types of quality
assurance: (1) design quality assurance, and (2) production quality assurance.
The production quality assurance shall include statistically controlled routine
tests to ensure minimum performance levels of LED arrows built to meet this
specification.

5.1.2 Record Keeping
QA process and test results documentation shall be kept on file for a minimum
period of seven years.

5.1.3 Conformance

LED arrows designs not satisfying design qualification testing and the
production quality assurance testing performance requirements in Sections 5.3
and 5.4 shall not be labeled, advertised, or sold as conforming to this
specification.

5.2 Manufacturers Serial Numbers

Each LED arrow shall be identified by a manufacturer's serial number for warranty
purposes.
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5.3 Production Quality Assurance (QA) Testing

All new LED arrows shall undergo the following Production Quality Assurance testing
prior to shipment. Failure of any LED arrow to meet requirements of these QA tests
shall be cause for rejection. QA test results shall be maintained per the requirement of
Section 5.1.2.

5.3.1 Production Luminous Intensity Test

All arrows shall be tested for maintained minimum luminous intensity. A single
point measurement with a correlation to the intensity requirements of Table 1 in
Section 3.0 may be used.

5.3.2 Power Factor

All LED arrows shall be tested for power factor after burn-in per the
requirements of Section 4.6.1. A commercially available power factor meter
may be used to perform this measurement.

5.3.3 Current

All LED arrows shall be measured for the amount of current consumption. The
measured current values shall be compared against current values resulting
from design qualification measurements in Section 5.4.4.1. Measured current
values in excess of 120 percent of the design qualification current values shall
be cause for rejection.

5.3.4 Visual Inspection
All LED arrows shall be visually inspected for any exterior physical damage or
assembly anomalies.

5.4.2 Maintained Minimum Luminous Intensity

5.4.2.1 For independent lab testing, the LED arrow modules shall be tested for
maintained minimum luminous intensity at each of the points indicated in Table
1, Section 3.0. These measurements shall be recorded at an ambient
temperature of 25°C after the signal has been operated for 60 min. The yellow
arrow shall be measured at initial energization.

6.0 WARRANTY

6.1 LED arrows shall be replaced or repaired if it fails to function as intended due to
workmanship or material defects within the first 60 months from the date of delivery.

6.2 LED arrows which exhibit luminous intensities less than the minimum values

specified in Table 1 Section 3.0 within the first 60 months of the date of delivery shall
be replaced or repaired.
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7.0 DOCUMENTATION
7.1 Independent Lab reports from (Intertek Testing Services, ETL Semko), or
LightMetrics, shall be supplied to verify modules meet the photometric requirements in
table 1, per the guidelines in section 5.4.2.1, and power factor and AC harmonics
requirements in section 4.6.
SECTION 5

PEDESTRIAN SIGNALS

GENERAL

Pedestrian signal shall be designed to fit the same mounting brackets employed by California type
A, B, C, and G pedestrian signals. Construction design shall be compatible with clamshell mounting
hardware.

5.1 LED PEDESTRIAN AND COUNTDOWN SIGNAL MODULE
(16" X 18" Type — Overlapping Fully Populated hand and man + countdown)

5.1.1 PRODUCTS
GENERAL

Pedestrian and countdown LED traffic signal modules shall be designed as a retrofit
replacement for the message bearing surface of a nominal 16” x 18” pedestrian and countdown
traffic signal housing built to the PTCSI Standard. The message-bearing surface of the module
shall be supplied with a fully populated “HAND” and “MAN” symbol, overlapping, with the
individual LED’s being visible, that comply with PTCSI standard for these symbols for a
message-bearing surface of the size specified. The numbers 00 to 99 on the numerical display
shall have 2 rows of LED’s that are side by side, not offset or staggered, with 14 segments and
a minimum height of 9 inches. The 2-row countdown digit portion shall have no less than 180
LED’s, to ensure even illumination and visibility. The Man symbol shall have no less than 72
LED’s to ensure even illumination and visibility. The Hand symbol shall have no less than 120
LED’s to ensure even illumination and visibility.

INSTALLATION

a. LED pedestrian and countdown signal modules shall be designed as retrofit
replacements for the existing pedestrian signals.

b. LED pedestrian and countdown signal modules shall not require special tools for
installation.

C. LED pedestrian and countdown signal modules shall fit into the existing traffic
housings built to the VTCSH Standard without any modification to the housing.

d. LED pedestrian and countdown signal modules shall be weather tight, fit securely in

the housing and shall connect directly to existing electrical wiring.
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e. Installation of a replacement LED module into the existing pedestrian housing shall
only require the removal of the existing optical unit components, i.e., lens, lamp,
gaskets, and reflector.

5.1.2 LED PEDESTRIAN AND COUNTDOWN SIGNAL MODULE CONSTRUCTION

a. The LED pedestrian and countdown signal module shall be a single, self-contained
device, not requiring on-site assembly for installation into the existing traffic signal
housing and include an installed gasket.

b. All Portland Orange LEDs shall be “AllnGaP” technology or equal, and rated for
100,000 hours or more at 25°C and 20 mA. White LEDs must be InGaN technology.

C. All internal LED and electronic components shall be adequately supported to withstand
mechanical shock and vibration from high winds and other sources.

d. The signal module shall be made of UL94VO flame-retardant materials. The lens is
excluded from this requirement.

e. The lens of the LED pedestrian and countdown signal modules shall be polycarbonate
UV stabilized.

f. The exterior of the lens of the LED pedestrian and countdown signal module shall be
uniform and frosted to reduce sun phantom effect.

g. Each individual LED traffic module shall be identified for warranty purposes with the

manufacturer’s trade name, serial humber and operating characteristics, i.e., rated
voltage, power consumption, and volt-ampere.

h. The walking person and hand icons shall be full (not outlines). The countdown digits
shall be 9 inches in height and have a minimum of two aligned (non-staggered) rows of
LED’s. The configurations of the walking person icon and hand icon are illustrated in
Figure 1 and Figure 2 respectively.

Figure 1. Figure 2.

Dimensions for Figure 1 and Figure 2

For each nominal message bearing surface (module) size, use the corresponding H (height) and W
(width):
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Bearing | Module Size | Icon Icon Countdow | Countdow

Surface Height | Width n Height n Width
A 406 x 457 297 mm | 178 mm | 178 mm 165 mm
mm
(16 x 18 in) or11in |or7in or9in or6.5in

5.1.3 ENVIRONMENTAL REQUIREMENTS

The LED pedestrian and countdown signal modules shall be rated for use in the
ambient operating temperature range of -40°C to +60°C (-40°F to +140°F).

The LED pedestrian and countdown signal modules, when properly installed with
gasket, shall be protected against dust and moisture intrusion per requirements of
NEMA Standard 250-1991, sections 4.7.2.1 and 4.7.3.2, for type 4 enclosures to
protect all internal LED, electronic, and electrical components.

5.1.4 PHOTOMETRIC REQUIREMENTS

a.

Luminance, Uniformity & Distribution

For a minimum period of 60 months, the maintained minimum luminance values for the
modules under the operating conditions defined in Sections 2.3.1 and 4.2.1, shall not
be less than the values shown Reference 1 and Reference 2 for the walking person
and hand icons respectively, when measured perpendicular to the surface of the module
at nine (nine) separate points on the icon. These values may decrease up to 50% of
these table values beyond 15° from the perpendicular in either to the left or right on a
horizontal plane.

Reference 1. Maintained Minimum Luminance value for the Walking Person icon of the
Module (candelas/meter square): 5300 cd/m?

Reference 2. Maintained Minimum Luminance value for the Hand icon of the Module
(candelas/meter square): 3750 cd/m?

Uniformity

The uniformity of the walking person and hand icons’ illumination shall meet a ratio of
not more than 1 to 5 between the minimum and maximum luminance measurements
(in Cd/m2).

Chromaticity

The standard colors for the LED Pedestrian Signal Module shall be White for the
walking person and Portland Orange for the hand icon and countdown digits. The
colors for these icons shall conform to the CIE chromaticity diagram x, y coordinates as
follows. The white area is defined by the sum of these two areas that are contiguous,
and are defined by the following lines:

First area:

Yellow boundary:  x=0.400

Blue boundary: x =0.280

Green boundary: y=0.7917x + 0.0883
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Purple boundary: y =0.4600x + 0.1810
Second area:

Yellow boundary: x=0.450

Blue boundary: x =0.400

Green boundary:  y=0.7917x + 0.0483
Purple boundary: y =0.4600x + 0.2210
The Portland Orange area is defined as
Red boundary: y = 0.331
Yellow boundary: y=0.390

White boundary: y =0.997 — x

5.1.5 ELECTRICAL

5.1.6

a.

Maximum of 3ea secured, color coded, 914 mm (36 in) long, 600V, 16 AWG minimum,
jacketed wires, conforming to the National Electrical Code, rated for service at +105°C,
are to be provided for electrical connection.

The LED pedestrian and countdown signal module shall operate from a 60 £3 Hz AC
line over a voltage range of 80 VAC to 135 VAC. Rated voltage for all measurements
shall be 120 £3 volts rms.

The LED circuitry shall prevent perceptible flicker over the voltage range specified
above.

The LED pedestrian and countdown signal module circuitry shall include voltage surge
protection against high-repetition noise transients and low-repetition noise transients
as stated in Section 2.1.6, NEMA Standard TS-2, 1992.

Catastrophic failure of one LED light source in Man & Hand Symbol shall not result in
the loss of more than the light from that one LED.

The individual LED light sources for the countdown numbers indication shall be wired
so that a catastrophic failure of one LED light source shall not result in the loss of
ilumination of more than one display LED segment.

The LED pedestrian and countdown module shall be operationally compatible with the
currently used controller assemblies. The LED pedestrian and countdown module
shall be operationally compatible with conflict monitors.

The LED pedestrian and countdown module including its circuitry must meet Federal
Communications Commission (FCC) Title 47, Subpart B, Section 15 regulations
concerning the emission of noise.

The LED pedestrian and countdown module shall provide a power factor of .90 or
greater over the operating voltage range and temperature range specified above for
modules with 6 watts or more.

Total harmonic distortion (current and voltage) induced into an AC power line by an
LED pedestrian and countdown module shall not exceed 20% over the operating
voltage range and temperature range specified above.

MODULE FUNCTIONS

a.

Basic operation

The control and regulation module shall be of the “smart” type in order for the countdown
displays to be automatically adjusted with the programmed intervals of the traffic controller.
The module shall operate in one mode only: Clearance Cycle Countdown Mode. The

115



module will start counting when the flashing clearance signal turns on and will countdown to
“0” and turn off when the steady “Don’t Walk” signal turns on.

b. Learning Cycle

At power on, the module enters a single automatic learning cycle. During the automatic
learning cycle, the countdown display shall remain dark.

C. Cycle Modification

The unit re-programs itself if it detects any increase or decrease of Pedestrian Timing. The
counting unit will go blank once a change is detected and then take one complete pedestrian
cycle (with no counter during this cycle) to adjust its buffer timer.

d. Recycling

The module shall allow for consecutive cycles without displaying the steady Hand icon (“Don’t
Walk”).

e. Preemption

The module shall recognize preemption events and temporarily modify the crossing
cycle accordingly. If the controller preempts during the walking man, the countdown
will follow the controller's directions and will adjust from walking man to flashing hand.
It will start to count down during the flashing hand. If the controller preempts during
the flashing hand, the countdown will continue to count down without interruption.

The next cycle, following the preemption event, shall use the correct, initially programmed
values.

f. “Don’t Walk” Steady

If the controller output displays Don’t Walk steady condition and the unit has not arrived to
zero or if both the hand and man are dark for some reason, the unit suspends any timing and
the digits will go dark.

g. Power Outage

The equipment must maintain a consistent countdown during short power failures (<1
second). A longer failure or an absence of signal superior to one (1) second must turn off
display and trigger a restart system remembering the last sequence, as it is done for the
NEMA traffic controller.

h. Operating Modes

The module shall operate in one mode only:

Clearance Cycle Countdown Mode — The module will start counting when the flashing
clearance signal turns on and will countdown to “0” and turn off when the steady “Don’t Walk”
signal turns on.

Note: The units shall not have any external attachments, dip switches, toggle switches or
options that will allow the mode to be changed from counting the clearance cycle, to the full
walk/don’t walk cycle or any other modification to the icons or digits.

5.1.7 QUALITY ASSURANCE

a. LED pedestrian and countdown modules shall be manufactured in accordance with a
Vendor quality assurance (QA) program including both design and production quality
assurance. All QA process and test result documentation shall be kept on file for a
minimum of seven years.
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b. Samples: Submit within 7 business days of request, signal module sample.
samples will be inspected, tested, and evaluated for conformity to the specifications.
Samples must be actual production unit modules and not a protoOtype or test unit. If
Bidder fails to submit a sample for evaluation, or if the sample does not confimr to the
specification, the Bid will be rejected. Each module submitted shall be accompanied
with a complete circuit schematic for the unit, one standard catalog cut and one
manufacturers technical specification sheet for the unit, and specification describing

individual LED light sources used in the unit.

5.1.8 WARRANTY

a. The unit shall be repaired or replaced by the contractor if it exhibits a failure due to

workmanship or material defect within the first 60 months of delivery.

Requirements Checklist to be filled out by Manufacturer to demonstrate compliance

Requirement

Comply

Fully populated Hand and Man with LED’s fully visible

Countdown digits — 2 rows of LED’s side by side, not offset, not staggered, 9
high with 14 segments

Countdown digits — minimum 180 LED’s

Man Symbol — minimum 72 LED’s

Hand Symbol — minimum 120 LED’s

Catastrophic failure of one LED light source in Man & Hand Symbol shall not
result in the loss of more than the light from that one LED.

Catastrophic failure of one LED light source in the digits shall not result in the
loss of the entire segment. A maximum of 1 row of LEDs per segment is
allowed to go out.

Module operates in Clearance mode only

The units shall not have any external attachments, dip switches, or options
that will allow the mode to be changed from counting the clearance cycle, to
the full walk/don’t walk cycle.

Provide Model Number

5.2 PEDESTRIAN SIGNAL HOUSING - Pedestrian signal housing shall be designed to fit the
same mounting brackets employed by California type A, B, C, and G pedestrian signals.
Construction design shall be compatible with clamshell mounting hardware. The construction
shall include a single piece cast aluminum housing, a single piece cast aluminum swing down
door frame, and a blank-out Z-crate sun visor. The maximum overall dimension of the signal
shall be 18.5"W x 18.75"H x 97D, including the Z-crate sun visor and hinges. The housing

color shall be available in either yellow or black.
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SECTION 6

CLOSED CIRCUIT TELEVISION (CCTV)

Section 936 - Closed Circuit Television (CCTV)

The text included herein is written in the imperative mood (sentences often begin with commands).
All commands and references in, or in connection with, the text in this document are written to imply
Contractor responsibility for action unless otherwise specified.

936.1 General Description

This work includes furnishing closed circuit television (CCTV) system, any specified type, which is a
CCTV video surveillance field installation, including but not limited to color CCTV cameras, lens,
housing, pan/tilt drive, camera system assembly, cabling, mounting hardware, interface panel,
camera control receiver, and cabinet wiring. This CCTV system provides operator control from and
video imaging to the Department’s NaviGAtor Advanced Transportation

Management System (ATMS).

936.1.01 Definitions

CCTV System, Type A — Previously called CCTV System. Not applicable on this project.

CCTV System, Type B — The Type B CCTV System uses a self-contained camera system assembly
with an analog NTSC video output and RS-232 serial data control interface.

Type A Cabinet — As specified in Section 939, the Type A cabinet housing is a standard Model 336
stretch (336S) housing with approximate exterior dimensions of 46 in (H) by 24 in (W) by 23 in (D).
Type B Cabinet — As specified in Section 939, the Type B cabinet housing is a standard Model 337
housing with approximate exterior dimensions of 35 in (H) x 20 in (W) x 17 in (D).

Type C Cabinet — As specified in Section 939, the Type C cabinet housing is a standard Model 332
housing with approximate exterior dimensions of 64 in (H) by 24 in (W) by 30 in (D).

Type D Cabinet — As specified in Section 939, the Type D cabinet housing is a standard Model 336
stretch (336S) housing with approximate exterior dimensions of 46 in (H) by 24 in (W) by 23 in (D).

936.1.02 Related References

A. Georgia Specifications

Section 639 - Strain Poles for Overhead Sign and Signal Assemblies
Section 680 - Highway Lighting

Section 682 - Electrical Wire, Cable and Conduit

Section 922 - Electrical Wire and Cable

Section 923 - Electrical Conduit

Section 925 - Traffic Signal Equipment

Section 939 - Communications and Electronic Equipment

B. Referenced Documents
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American National Standards Institute (ANSI)
American Society of Testing and Materials (ASTM)
Electronic Industries Association (EIA)

FCC Rules Part 15, Sub-part J

Insulated Cable Engineers Association (ICEA)
International Municipal Signal Association (IMSA)
MIL-STD-454

MIL-STD-810E Method 509 Procedure 1 — exterior salt atmospheres
National Electric Code (NEC)

National Electrical Manufacturers Association (NEMA)
NEMA-4

Underwriter’s Laboratory Incorporated (UL)

936.2 Materials
936.2.01 CCTV System, Type B

Ensure that the individual components and assemblies of the CCTV System, Type B, conform to the
requirements specified in the following sections.

A. Camera System Assembly

Follow these minimum requirements for a dome-enclosed camera system assembly including the
camera, lens, pan/tilt drive, and control electronics.

Provide a downward-looking circular dome-shaped enclosure assembly. The enclosure shall have a
maximum diameter of 14 in (356 mm) at its widest point and a maximum height of 22 in (559 mm)
from the top of the housing assembly to the bottom point of the dome. The upper housing shall be
constructed of a non-metallic UV-stabilized material of a light tan, gray, or white color, or
constructed of an aluminum material with a heat-cured paint coating of an equivalent color. The
lower housing shall be constructed of a UV-stabilized optically-correct acrylic material. The
maximum weight of the complete and fully functional camera system assembly, including the
camera, lens, panftilt drive, control electronics, environmental control components, housing
assembly, and hub adapter shall be 25 Ibs (11.4 kg).

Use an enclosure assembly that secures to the mounting bracket arm with a 1-1/2 in (37.5 mm)
threaded pipe nipple. Hub adapters for the threaded pipe nipple on either the enclosure or the
mounting arm, or both, are permitted.

All fastening and mounting hardware on or within the enclosure assembly shall be stainless steel.
Use a pressurized enclosure assembly that uses extra dry grade nitrogen. Provide a pressure relief
valve and a Schrader valve for filling and evacuating the enclosure. An additional pressure relief
screw is allowed. All mounting and wiring connections shall be pressure-tight.

Electrical power for the complete camera system assembly shall be per the manufacturer’s
recommendations and between 12V to 120V DC or single-phase AC utilizing a two-wire (not
counting ground) supply from the cabinet interface assembly in the equipment cabinet. Do not use a
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dual-voltage power supply. Maximum electrical load with all subsystems operational, including the
heater, shall be no more than 130 VA.

Use an enclosure assembly with a heater and a circulating blower fan for environmental
(temperature and defogging) control.

Maximum electrical load for the heater shall be no more than 80 VA.

Use a camera unit with an integrated camera sensor and zoom lens assembly and an analog
NTSC-compliant composite video output with a signal-to-noise ratio of 45dB or greater. The camera
shall use a s-inch interline transfer CCD image sensor, with a minimum of 768 horizontal by 492
vertical active picture elements. All elements shall remain operational. The camera shall have a
minimum resolution of 460 horizontal TV lines by 350 vertical TV lines. The camera shall include
on/off selectable automatic gain control and manual/automatic selectable white balance. The
camera shall include an electronic shutter mode with user-selectable speeds of a minimum range
from 1/60 second to 1/10,000 second. The camera unit shall provide an on/off selectable day/night
function where the image sensing and output automatically switch between color and black-and-
white imaging; fixed color or black-and-white imaging shall be user-controllable. The camera
sensitivity shall be no less than 3.0 lux in color mode (1/60 second) and 0.5 lux in black-and-white
mode (1/60 second, IR cut removed).

Provide a camera unit with an integrated zoom lens of a minimum of 22X optical zoom and a
minimum of 4X digital zoom.

The camera shall not employ any digital zoom functionality unless the lens is at the full limit of
optical zoom and the zoom command continues to be applied, in which case the camera unit shall
automatically switch from optical to digital zoom. The optical focal length shall be approximately 4
mm to 80 mm. The camera unit shall include on/off selectable automatic focus and
manual/automatic selectable iris control.

Use a panltilt drive for the camera unit that is fully-contained within the enclosure assembly. The
drive shall be capable of 360 degree panning and at least 0 degree horizontal to 90 degree vertical
looking downward tilting. The camera unit and pan/tilt drive shall provide automatic 180-degree
image output flip at the bottom of the tilt travel. The camera unit and pan/tilt drive shall provide a
minimum of eight privacy blackout zones, each zone being individually programmable to be on/off
by the user. The panning speed, when a pan-left or pan-right command is applied by the user, shall
be between 10 and 18 degrees per second. The tilting speed, when a tilt-up or tilt-down command is
applied by the user, shall be between 4 and 10 degrees per second.

Provide a system control interface to the camera system assembly that physically and logically
supplies the user commands to and monitoring from the camera system assembly, including but not
limited to pan, tilt, zoom, focus, position reporting, and configuration. The system control interface
shall physically connect the camera system assembly to the cabinet interface assembly through
cables C1 and C3 as specified below. Do not use a system control interface through cable C2.
Provide a system control interface as serial data communications of any messaging format that is in
compliance with all of the physical and operational requirements specified for a CCTV System, Type
B. Provide the capability to set the communications address used by the Standard Protocol
(subsection 936.2.01.C) through the system control interface or through the user control interface in
the cabinet; do not require the opening/disassembly of the camera system enclosure to set the
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communications address. Store all user configurable settings in non-volatile memory that is retained
indefinitely upon loss of power.

B. Camera System Assembly Mount

Provide a camera system assembly mount that includes a mounting bracket arm, camera enclosure
mount and disconnect, mounting straps, and incidental fastening hardware. All fastening and
mounting hardware shall be stainless steel.

The mounting bracket arm shall be suitable for pole-mounted applications using mounting straps or
bolts. The bracket shall be fabricated to exactly mate with the camera enclosure
mount/disconnect/pipe nipple and any needed pole-mount adapter with no drilling or welding
required. The bracket shall be fabricated from aluminum alloy with an exterior polyurethane
coating, stainless steel, or mild steel with a heat-cured paint coating. All bracket coatings shall be
beige, tan, gray or off-white in color and corrosion resistant in accordance with MIL-STD-810E
Method 509 Procedure 1 for exterior salt atmospheres.

Use a mounting bracket arm that locates the vertical centerline of the camera enclosure from 14 in
(356 mm) to 24 in (610 mm) from the exterior surface of the support pole. The mounting bracket arm
shall provide for cable entrance through the base of the bracket directly from the support pole and
from the exterior through a rain tight opening on the underside of the bracket and adjacent to the
support pole. Provide non-metallic cable protection grommets for both cable entrances.

Use a mounting bracket arm that fully encloses the cable connectors J1 and J2 and the
manufacturer’'s connector on the camera enclosure for cable C3. Provide a rain tight access opening
to cable connectors J1 and J2 on the underside of the bracket, and provide a rain tight access to the
camera enclosure connector for cable C3 in accordance with the manufacturer's recommendations.

Include a camera enclosure mount and disconnect on the mounting bracket arm that secures to the
camera enclosure with a 1-1/2 in (37.5 mm) threaded pipe nipple. Hub adapters for the threaded
pipe nipple on either the enclosure or the mounting arm, or both, are permitted. When installed and
fastened, the completed mounting mechanism assembly shall rigidly connect the camera enclosure
to the mounting bracket arm with no movement relative between the enclosure and the arm. Provide
a disconnect means for dismounting and remounting the camera enclosure from the mounting
bracket arm with the use of threaded fasteners or locking pinned/slotted/keyed attachment
mechanism and without the need to unthread the 1-1/2 in (37.5 mm) pipe nipple. The disconnecting
means shall be compatible with the camera system manufacturer cable C3 and connector.

Unless otherwise shown in the Plans, mount the bracket arm to the support pole using a minimum of
two 1/ 2 in (12.5 mm) or greater stainless steel mounting straps.

C. Cabinet Interface Assembly

Use a cabinet interface assembly that provides electrical service for the camera system assembly
and provides the user control interface connection to the NaviGAtor system and/or user personnel.
Install the cabinet interface assembly in the equipment cabinet. All fastening and mounting hardware
shall be stainless steel. The cabinet interface panel assembly includes the following:

* CCTV Interface Enclosure

e EDCO and/or approved equivalent surge suppression for data control lines
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EDCO and/or approved equivalent surge suppression for Video SS15

4 AMP 120VAC fuse for male power inlet in rear panel

LED rocker switch for 120VAC power inlet in rear panel

Male reset 120VAC power outlet rear panel

Video in/out rear panel via BNC

Video front panel BNC inline with rear BNC and SS15 surge suppression device

Toggle switch in front panel to allow control to switch BNC and DB9 RS232 male in rear

panel (control interface to the NaviGAtor system) to BNC and DB9 RS232 female in front

panel to provide local viewing and control from rear panel to front panel without

disconnecting any cables

» Camera System Assembly Power Supply with surge suppression

e LED rocker switch in front panel for camera power

e 4 AMP fuse for camera power front panel

¢ Internal data conversion to allow control of the camera RS485 to RS232 from either the
local front panel DB9 or the rear remote panel DB9

e Phoenix connector rear panel to translator out to both DB9 front panel and DB9 rear panel

e External ground lug connecting all internal grounds with #16AWG ground cable

Use the CCTYV Interface Enclosure to hold the Camera System Assembly Power Supply and the
user control interface unit for the camera electrical service and system control interface data path as
shown in detail drawing 936.1a and 936.1b. The CCTYV Interface Enclosure shall be rack mountable
on a standard 19” rack and located in cabinet rack as shown in detail drawing 936.2a and 936.2b.
The CCTV Interface Enclosure height shall not exceed 3 Rack Units, and it shall not exceed a depth
of 15 inches. The CCTV Interface Enclosure shall provide the connector rear connector ports as
defined below; unless otherwise specified, all connector ports shall be pluggable polarity-keyed
terminal blocks with touch-safe design (Phoenix Contact Combicon blocks or approved equivalent)
and rated for the voltage and current of the application. All connector ports shall be labeled as
specified here and shall be located on the rear panel of the CCTV Interface Enclosure. The CCTV
Interface Enclosure shall be labeled with the manufacturer model and part number of the camera
system assembly with which the enclosure is supplied.

Provide a Camera System Assembly Power Supply in the CCTV Interface Enclosure that supports
all electrical service needs for all components and subsystems of the camera system assembly and
CCTV Interface Enclosure. Connect the line and neutral inputs of the CCTV Interface Enclosure
power connector port labeled “CP Power” to the equipment cabinet’s 120VAC electrical supply on
terminal block TB2 as shown in the CCTV system detail drawings, and use standard conductor
insulation colors for 120VAC electrical service (black, white, and green). Provide a copper or copper
alloy grounding lug on the CCTV Interface Enclosure and bond all internal components to the
grounding lug to the cabinet ground busbar. Connect the power supply output of the CCTV Interface
Enclosure, labeled “CP1” to the camera system assembly directly to the terminals of TB18,
connecting to cable C1. Use only stranded copper wiring, with a minimum #12 AWG for the line and
neutral conductors of the 120VAC circuit to TB2, and a minimum wire size recommended by the
CCTV system manufacturer for the power supply circuit to TB18 but not less than #18 AWG.
Ground the input and output sections of the power supply in accordance with the CCTV system
manufacturer’'s recommendations. The power supply shall not have any fusing for any circuit except
for socket/holder mounted fusing. The power supply shall include a switch on the rear of the CCT