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Master Purchase Order 
 

DO NOT INVOICE TO THIS ADDRESS  Workday™ Supplier Contract No. SC-00008444 
City & County of Denver Date: September 29, 2023 Revision No.  
Purchasing Division Payment Terms Net 30 Resolution: 
201 West Colfax Avenue, Dept. 304 Freight Terms FOB DESTINATION 
Denver, CO 80202 Ship Via Best way 
United States Analyst: Sally Baca 
Phone: 720-913-8100   Fax: 720-913-8101 Email: sally.baca@denvergov.org 

 
Workday 
Supplier ID:  

SUP-00016688 Phone: 425-438-1133 Email: rnims@westernsystems-inc.com 

 
Western Systems, Inc. 
1122 Industry Street, Bldg. B 
Everett, WA 98203 
Attn: Robert W. Nims 
 
 
Colorado Secretary of State ID: 20231949019 
U.S. Federal SAM Registry Verification Date: 09/07/2023 

Ship To: Department of Transportation and Infrastructure 
5440 Roslyn St. 
Building E 
Denver, Colorado 80216 
And other locations as required 
 
 

Bill To: Department of Transportation and Infrastructure 
5440 Roslyn Street 
Building E 
Denver, CO  80216 
Or as specified by Agency 
  

 
1. Goods/Services: 

Western Systems, Inc. a Washington Corporation (“Vendor”) shall provide the goods, and any services related thereto, 
identified and described on attached Exhibit A, to the City and County of Denver, a Colorado municipal corporation 
(the “City”), all in accordance with the terms and conditions of this Master Purchase Order. 

2. Ordering: 
The City shall purchase one or more of the goods/services by issuing a written purchase order(s) or similar appropriate 
written document (“Order”), each of which will be deemed incorporated into this Master Purchase Order for purposes 
of such Order only. 

3. Pricing: 
The pricing/rates for the goods/services is contained on Exhibit A and shall be held firm for the term of this Master 
Purchase Order. 

4. Term/Renewal: 
The term of this Master Purchase Order shall be from date of City signature to and including July 1, 2025 (whichever 
comes first). The City and the vendor may mutually agree to renew and continue this Master Purchase Order for 
additional periods under the same terms and conditions. Pricing shall be firm and fixed for the initial term of the Master 
Purchase Order, however the City may consider price increases at the time of renewal periods as long as sufficient proof 
is provided that the proposed price increases are a pass-through of cost, not for additional profit, and are tied to an 
applicable industry standard index. Proposed price increases should be submitted to the City no later than 90 days prior 
to Master Purchase Order expiration or the pricing will remain in effect for the duration of the renewal period. However, 
no renewal shall surpass June 30, 2028.  

5. Non-Exclusive: 
This Master Purchase Order is non-exclusive. City does not guarantee any minimum purchase other than as provided 
herein. 

6. Inspection and Acceptance: 
Vendor shall perform any services in accordance with the standard of care exercised by highly competent vendors 
who perform like or similar services. City may inspect all goods/services prior to acceptance. Payment does not 
constitute acceptance. Vendor shall bear the cost of any inspection/testing that reveal goods/services that are defective 
or do not meet specifications. City's failure to accept or reject goods/services shall not relieve Vendor from its 
responsibility for such goods/services that are defective or do not meet specifications nor impose liability on City for 
such goods/services. If any part of the goods/services are not acceptable to City, City may, in addition to any other 
rights it may have at law or in equity: (1) make a warranty claim; (2) repair and/or replace the goods or substitute 
other services at Vendor's expense; or  reject and return the goods at Vendor's cost and/or reject the services at 
Vendor's expense for full credit. Any rejected goods/services are not to be replaced without written authorization from 
City, and any such replacement shall be on the same terms and conditions contained in this Purchase Order. 
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7. Shipping, Taxes and Other Credits and Charges: 
All pricing is F.O.B. destination unless otherwise specified. Shipments must be marked with Vendor’s name, the Master 
Purchase Order number, and contain a delivery or packing slip. Vendor shall not impose any charges for boxing, crating, 
parcel post, insurance, handling, freight, express or other similar charges or fees. Vendor shall notify City in writing of 
any price decreases immediately, and City shall receive the benefit thereof on all unshipped items. Vendor shall comply 
with any additional delivery terms specified herein. Vendor shall be responsible for the cleanup and reporting of any 
contamination (environmental or otherwise) or spillage resulting from the delivery and/or unloading of goods within 
twenty-four (24) hours of the contamination or spillage or sooner if required by law. Vendor shall procure all permits 
and licenses; pay all charges, taxes and fees; and give all notices necessary and incidental to the fulfillment of this 
Master Purchase Order and all cost thereof have been included in the prices contained herein. City shall not be liable 
for the payment of taxes, late charges or penalties of any nature, except as required by D.R.M.C. § 20-107, et seq. The 
price of all goods/services shall reflect all applicable tax exemptions. City’s Federal Registration No. is 84-6000580 
and its State Registration No. is 98-02890. Vendor shall pay all sales and use taxes levied by City on any tangible 
personal property built into the goods/services. Vendor shall obtain a Certificate of Exemption from the State of 
Colorado Department of Revenue prior to the purchase of any materials to be built into the goods/services and provide 
a copy of the Certificate to City prior to final payment. 

8. Risk of Loss: 
Vendor shall bear the risk of loss, injury or destruction of goods prior to delivery to City. Loss, injury or destruction 
shall not release Vendor from any obligation hereunder. 

9. Invoice:  
Each invoice shall include: (i) the Purchase Order number; (ii) individual itemization of the goods/services; (iii) per unit 
price, extended and totaled; (iv) quantity ordered, back ordered and shipped; (v) an invoice number and date; (vi) 
ordering department’s name and “ship to” address; and (vii) agreed upon payment terms set forth herein.   

10. Payment: 
Payment shall be subject to City’s Prompt Payment Ordinance D.R.M.C. § 20-107, et-seq., after City accepts the 
goods/services. Any other provision of this Agreement notwithstanding, in no event shall the City be liable for aggregate 
payments under this Master Purchase Order in excess of four million dollars ($4,000,000.00).  The Vendor 
acknowledges that any goods/services provided beyond those specifically described in Exhibit A are performed at 
Vendor’s risk and without authorization from the City. City’s payment obligations hereunder, whether direct or 
contingent, shall extend only to funds appropriated by the Denver City Council for the purpose of this Master Purchase 
Order, encumbered by the City after receipt of Vendor’s invoice and paid into the Treasury of City. Vendor 
acknowledges that: (i) City does not by this Master Purchase Order, irrevocably pledge present cash reserves for 
payments in future fiscal years; and (ii) this Master Purchase Order is not intended to create a multiple-fiscal year direct 
or indirect debt or financial obligation of City. City may setoff against any payments due to Vendor any claims and/or 
credits it may have against Vendor under this Master Purchase Order.   

11. Amendments/Changes: 
Only the Executive Director of General Services or his/her delegate is authorized to change or amend this Master 
Purchase Order by a formal written change order. Any change or amendment that would cause the aggregate payable 
under this Master Purchase Order to exceed the amount appropriated and encumbered for this Master Purchase Order 
is expressly prohibited and of no effect. Vendor shall verify that the amount appropriated and encumbered is sufficient 
to cover any increase in cost due to changes or amendments. Goods/services provided without such verification are 
provided at Vendor’s risk. The Vendor has no authority to bind City on any contractual matters. 

12. Warranty:   
Vendor warrants and guarantees to City that all goods furnished under this Purchase Order are free from defects in 
workmanship and materials, are merchantable, and fit for the purposes for which they are to be used. For any goods 
furnished under this Master Purchase Order which become defective within twelve (12) months (unless otherwise 
specified) after date of receipt by City, Vendor shall either, at City's election and to City's satisfaction, remedy any 
and all defects or replace the defective goods at no expense to City within seven (7) days of receipt of the defective 
goods or accept the defective goods for full credit and payment of any return shipping charges. Vendor shall be 
fully responsible for any and all warranty work, regardless of third-party warranty coverage. Vendor shall furnish 
additional or replacement parts at the same prices, conditions and specifications delineated herein. 

13. Indemnification/Limitation of Liability: 
Vendor shall indemnify and hold harmless City (including but not limited to its employees, elected and appointed 
officials, agents and representatives) against any and all losses (including without limitation, loss of use and costs of 
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cover), liability, damage, claims, demands, actions and/or proceedings and all costs and expenses connected therewith 
(including without limitation attorneys’ fees) that arise out of or relate to any claim of infringement of patent, trademark, 
copyright, trade secret or other intellectual property right related to this Purchase Order or that are caused by or the result 
of any act or omission of Vendor, its agents, suppliers, employees, or representatives. Vendor’s obligation shall not apply 
to any liability or damages which result solely from the negligence of City. City shall not be liable for any consequential, 
incidental, indirect, special, reliance, or punitive damages or for any lost profits or revenues, regardless of the legal theory 
under which such liability is asserted. In no event shall City’s aggregate liability exceed the agreed upon cost for those 
goods/services that have been accepted by City under this Purchase Order up to the total Master Purchase Order Amount. 
Notwithstanding anything contained in this Purchase Order to the contrary, City in no way limits or waives the rights, 
immunities and protections provided by C.R.S. § 24-10-101, et seq. 

14. Termination: 
City may terminate this Master Purchase Order, in whole or in part, at any time and for any reason immediately upon 
written notice to Vendor. In the event of such a termination, City’s sole liability shall be limited to payment of the 
amount due for the goods/services accepted by City. Vendor acknowledges the risks inherent in this termination for 
convenience and expressly accepts them. Termination by City shall not constitute a waiver of any claims City may have 
against Vendor.   

15. Interference: 
Vendor shall notify the Director of Purchasing immediately of any condition that may interfere with the performance 
of Vendor’s obligations under this Master Purchase Order and confirm such notification in writing within twenty-four 
(24) hours. City’s failure to respond to any such notice shall in no way act as a waiver of any rights or remedies City 
may possess.  

16. Venue, Choice of Law and Disputes: 
Venue for all legal actions shall lie in the District Court in and for City and County of Denver, State of Colorado, and 
shall be governed by the laws of the State of Colorado as well as the Charter and Revised Municipal Code, rules, 
regulations, Executive Orders, and fiscal rules of City. All disputes shall be resolved by administrative hearing, pursuant 
to the procedure established by D.R.M.C.§ 56-106.  Director of Purchasing shall render the final determination.   

17. Assignment/No Third Party Beneficiary: 
Vendor shall not assign or subcontract any of its rights or obligations under this Master Purchase Order without the 
written consent of City.  In the event City permits an assignment or subcontract, Vendor shall continue to be liable under 
this Master Purchase Order and any permitted assignee or subcontractor shall be bound by the terms and conditions 
contained herein. This Master Purchase Order is intended solely for the benefit of City and Vendor with no third party 
beneficiaries 

18. Notice: 
Notices shall be made by Vendor to the Director of Purchasing and by City to Vendor at the addresses provided herein, 
in writing sent registered, return receipt requested. 

19. Compliance With Laws: 
Vendor shall observe and comply with all federal, state, county, city and other laws, codes, ordinances, rules, regulations 
and executive orders related to its performance under this Master Purchase Order. City may immediately terminate this 
Master Purchase Order, in whole or in part, if Vendor or an employee is convicted, plead nolo contendre, or admits 
culpability to a criminal offense of bribery, kickbacks, collusive bidding, bid-rigging, antitrust, fraud, undue influence, 
theft, racketeering, extortion or any offense of a similar nature. 

20. Insurance: 
Vendor agrees to secure, at or before the time of execution of this Master Purchase Order, the following insurance 
covering all operations, goods or services provided pursuant to this Master Purchase Order. Vendor shall keep the 
required insurance coverage in force at all times during the term of the Master Purchase Order, including any extension 
thereof, and during any warranty period. The required insurance shall be underwritten by an insurer licensed or 
authorized to do business in Colorado and rated by A.M. Best Company as “A-VIII" or better.  Each policy shall require 
notification to the City in the event any of the required policies be canceled or non-renewed before the expiration date 
thereof.  Such written notice shall be sent to the parties identified in the Notices section of this Master Purchase Order. 
Such notice shall reference the Master Purchase Order listed on the signature page of this Master Purchase Order.   Said 
notice shall be sent thirty (30) days prior to such cancellation or non-renewal unless due to non-payment of premiums 
for which notice shall be sent ten (10) days prior.  If such written notice is unavailable from the insurer, Vendor shall 
provide written notice of cancellation, non-renewal and any reduction in coverage to the parties identified in the Notices 
section by certified mail, return receipt requested within three (3) business days of such notice by its insurer(s) and 
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referencing the City’s Master Purchase Order.  Vendor shall be responsible for the payment of any deductible or self-
insured retention.  The insurance coverages specified in this Master Purchase Order are the minimum requirements, and 
these requirements do not lessen or limit the liability of the Vendor.  The Vendor shall maintain, at its own expense, 
any additional kinds or amounts of insurance that it may deem necessary to cover its obligations and liabilities under 
this Master Purchase Order.   
 
Vendor may not commence services or work relating to this Master Purchase Order prior to placement of coverages 
required under this Master Purchase Order. The City requests that the City’s contract number be referenced on the 
certificate of insurance.  The City’s acceptance of a certificate of insurance or other proof of insurance that does not 
comply with all insurance requirements set forth in this Master Purchase Order shall not act as a waiver of Vendor’s 
breach of this Master Purchase Order or of any of the City’s rights or remedies under this Master Purchase Order. The 
City’s Risk Management Office may require additional proof of insurance, including but not limited to policies and 
endorsements. For Commercial General Liability, Auto Liability and Excess Liability/Umbrella (if required), Vendor 
and sub-contractor’s insurer(s) shall include the City and County of Denver, its elected and appointed officials, 
employees and volunteers as additional insured.  For all coverages required under this Master Purchase Order, Vendor’s 
insurer shall waive subrogation rights against the City. Vendor shall confirm and document that all subcontractors and 
subconsultants (including independent contractors, suppliers or other entities providing goods or services required by 
this Master Purchase Order) procure and maintain coverage as approved by the Vendor and appropriate to their 
respective primary business risks considering the nature and scope of services provided. Vendor shall maintain the 
coverage as required by statute for each work location and shall maintain Employer’s Liability insurance with limits of 
$100,000 per occurrence for each bodily injury claim, $100,000 per occurrence for each bodily injury caused by disease 
claim, and $500,000 aggregate for all bodily injuries caused by disease claims.  Vendor shall maintain a Commercial 
General Liability insurance policy with minimum limits of $1,000,000 for each bodily injury and property damage 
occurrence, $2,000,000 products and completed operations aggregate (if applicable), and $2,000,000 policy aggregate.  
Vendor shall maintain Automobile Liability with minimum limits of $1,000,000 combined single limit applicable to 
all owned, hired and non-owned vehicles used in performing services under this Master Purchase Order. 

21. Severability: 
If any provision of this Master Purchase Order, except for the provisions requiring appropriation and encumbering of 
funds and limiting the total amount payable by City, is held to be invalid, illegal or unenforceable by a court of 
competent jurisdiction, the validity of the remaining portions or provisions shall not be affected if the intent of City and 
Vendor can be fulfilled.  

22. Survival: 
All terms and conditions of this Master Purchase Order which by their nature must survive termination/expiration shall 
so survive. Without limiting the foregoing, Vendor’s insurance, warranty and indemnity obligations shall survive for 
the relevant warranty or statutes of limitation period plus the time necessary to fully resolve any claims, matters or 
actions begun within that period.  

23. No Construction Against Drafting Party: 
No provision of this Master Purchase Order shall be construed against the drafter. 

24. Status of Vendor/Ownership of Work Product: 
Vendor is an independent contractor retained on a contractual basis to perform services for a limited period of time as 
described in Section 9.1.1E(x) of the Charter of City. Vendor and its employees are not employees or officers of City 
under Chapter 18 of the D.R.M.C. for any purpose whatsoever. All goods, deliverables, hardware, plans, drawings, 
reports, submittals and all other documents or things furnished to City by Vendor shall become and are the property of 
City, without restriction.  Ownership rights shall include, but not be limited to the right to copy, publish, display, 
transfer, prepare derivative works, or otherwise use materials. Software licenses terms may be incorporated herein by 
an End User License Agreement signed by the Director of Purchasing. Any ‘click-wrap’ electronic acceptance or other 
terms and conditions not agreed to in writing by the Director of Purchasing are of no force and effect. 

25. Examination of Records and Audits: 
Any authorized agent of the City, including the City Auditor or his or her representative, has the right to access, and the 
right to examine, copy and retain copies, at City’s election in paper or electronic form, any pertinent books, documents, 
papers and records related to Vendor’s performance pursuant to this Master Purchase Order, provision of any goods or 
services to the City, and any other transactions related to this Master Purchase Order.  Vendor shall cooperate with City 
representatives and City representatives shall be granted access to the foregoing documents and information during 
reasonable business hours and until the latter of three (3) years after the final payment under the Master Purchase Order 
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or expiration of the applicable statute of limitations.  When conducting an audit of this Master Purchase Order, the City 
Auditor shall be subject to government auditing standards issued by the United States Government Accountability 
Office by the Comptroller General of the United States, including with respect to disclosure of information acquired 
during the course of an audit.  No examination of records and audits pursuant to this paragraph shall require Vendor to 
make disclosures in violation of state or federal privacy laws. Vendor shall at all times comply with D.R.M.C. 20-276.      

26. Remedies/Waiver: 
No remedy specified herein shall limit any other rights and remedies of City at law or in equity. No waiver of any breach 
shall be construed as a waiver of any other breach. 

27. No Discrimination in Employment: 
In connection with the performance of work under the Master Purchase Order, the Contractor may not refuse to hire, 
discharge, promote, demote, or discriminate in matters of compensation against any person otherwise qualified, solely 
because of race, color, religion, national origin, ethnicity, citizenship, immigration status, gender, age, sexual 
orientation, gender identity, gender expression, marital status, source of income, military status, protective hairstyle, or 
disability. The Contractor shall insert the foregoing provision in all subcontracts. 

28. Use, Possession or Sale of Alcohol or Drugs: 
Vendor shall cooperate and comply with the provisions of Executive Order 94. Violation may result in City terminating 
this Master Purchase Order or barring Vendor from City facilities or from participating in City operations. 

29. Conflict of Interest: 
No employee of City shall have any personal or beneficial interest in the goods/services described in this Master 
Purchase Order; and Vendor shall not hire or contract for services any employee or officer of City which would be in 
violation of City’s Code of Ethics, D.R.M.C. §2-51, et seq. or the Charter §§ 1.2.8, 1.2.9, and 1.2.12. 

30. Advertising and Public Disclosure:  
The Vendor shall not include any reference to the Master Purchase Order or to services performed or goods purchased 
pursuant to the Master Purchase Order in any of the Vendor’s advertising or public relations materials without first 
obtaining the written approval of the Director of Purchasing. 

31. Intellectual Property:  
Any research, reports, studies, data, photographs, negatives or other documents, drawings or materials (collectively 
“materials”) delivered by Vendor in performance of its obligations under this Master Purchase Order shall be the 
exclusive property of City. Ownership rights shall include, but not be limited to the right to copy, publish, display, 
transfer, prepare derivative works, or otherwise use materials. Software license terms may be incorporated herein by an 
End User License Agreement signed by the Director of Purchasing. Any ‘click-wrap’ agreement, terms of use, electronic 
acceptance or other terms and conditions not agreed to in writing by the Director of Purchasing are of no force and 
effect. 

32. Federal Provisions: 
Where the source of the funds, directly or indirectly for this Purchase Order is the Federal Government, the Vendor 
agrees to the applicable provisions set out below.  The Vendor shall be responsible for determining which terms are 
applicable to its products and/or services.  
 
EQUAL EMPLOYMENT OPPORTUNITY COMPLIANCE Vendor agrees to comply with Executive Order 
11246 of September 24, 1965, entitled “Equal Employment Opportunity,” as amended by Executive Order 11375 of 
October 13, 1967, and as supplemented in Department of Labor regulations (41 CFR Part 60).   
DAVIS-BACON ACT COMPLIANCE Vendor agrees to comply with the Davis-Bacon Act (40 U.S.C. 3148 to 
3148) as supplemented by Department of Labor regulations (29 CFR part 5). ANTI-KICKBACK ACT 
COMPLIANCE Vendor agrees to comply with the Copeland “Anti-Kickback” Act (18 U.S.C. 874) as 
supplemented in Department of Labor regulations (29 CFR Part 3).  CONTRACT WORK HOURS AND 
SAFETY STANDARDS Vendor agrees to comply with Sections 102 and 107 of the Contract Work Hours and 
Safety Standards Act (40 U.S.C. 327-333), as supplemented by Department of Labor regulations (29 CFR part 
5)  RIGHTS TO INVENTIONS MADE UNDER A CONTRACT OR AGREEMENT Vendor agrees to 
comply with 37 CFR part 401, "Rights to Inventions Made by Nonprofit Organizations and Small Business Firms 
Under Government Grants, Contracts and Cooperative Agreements," and any implementing regulations issued by 
the awarding agency. CLEAN AIR AND WATER REQUIREMENTS Vendor agrees to comply with all 
applicable standards, orders, or requirements issued under the Clean Air Act (42 U.S.C. 7401 et. seq.), and the 
Clean Water Act (33 U.S.C. 1251 et. seq.). Vendor agrees to report each violation of these requirements to the 
City and understands and agrees that the City will, in turn, report each violation as required to the appropriate EPA 
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regional office.  ENERGY CONSERVATION REQUIREMENTS The Vendor agrees to comply with 
mandatory standards and policies relating to energy efficiency which are contained in the state energy 
conservation plan issued in compliance with the Energy Policy and Conservation Act. (42 U.S.C. 6201) NO 
SUSPENSION OR DEBARMENT Vendor certifies that neither it nor its Principals or any of its subcontractors 
is presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from 
participation in this Agreement by any Federal department or agency. BYRD ANTI-LOBBYING. If the Maximum 
Contract Amount exceeds $100,000, the Vendor must complete and submit to the City a required certification form 
provided by the City certifying that it will not and has not used Federal appropriated funds to pay any person or 
organization for influencing or attempting to influence an officer or employee of any agency, a member of Congress 
in connection with obtaining any Federal contract grant of any other award covered by 31 U.S.C. 1352. Vendor 
must also disclose any lobbying with non-Federal funds that takes place in connection with obtaining any Federal 
award. 

Purchase pursuant to 3.26(E)-This Master Purchase Order is contingent on Council approval and is void without such 
action. 

This Master Purchase Order is acknowledged and agreed to by: 

Vendor 
Name: 

City & County of Denver, Purchasing Division 

By: 

(Company Name) 

By: 

Print Name: 

(Authorized Signature) 

Print 
Name: 

Title: Title: 

Date: Date: 

         Procurement Manager: RB 9/27/23 

Western Systems, Inc.

Robert W. Nims

Vice President, Design Builds

October 2nd, 2023
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EXHIBIT “A” 
  

Supplier: Western Systems, Inc. 
Award Title: Traffic Signal Controller Cabinets 

Solicitation No. : 10906A_2023B 

It is recommended that you use your Supplier Contract No. SC-00008444, in all future correspondence and/or 
other communications. 
 
Description of the goods, and services related thereto, being purchased and pricing: 
 
The City and County of Denver, hereinafter referred to as the City, desires to solicit bids relating to the purchase of 
Traffic Signal Controller Cabinets throughout the identified term. 
 
Description of the goods, and services related thereto, being purchased and pricing: 
 

I. WARRANTY GUARANTEE: 
Vendor shall be fully responsible for any and all warranty work, regardless of whether or not manufacturers of 
equipment, and/or its component parts, provide the actual warranty coverage. In addition, vendor shall have or 
establish a single, local source that will accomplish or coordinate any necessary warranty work. Vendor shall 
respond to requests fox warranty assistance within twenty-four (24) hours. 
 

II. VENDOR PERFORMANCE MANAGEMENT: 
Awarded vendors are required to furnish a performance report to the buyer on an annual basis, no later than the 
anniversary 
 
FOR GOODS 
 

• Total dollar value of purchases per City Agency 
• Total number of transactions per City Agency 
• Percentage of items shipped from local stock 
• Percentage of items backordered 
• Average delivery time for stock material 
• Average delivery time for backorders 

 
Supplier may also be required to provide additional specific reporting/data as required. 
 

III. PRODUCT SPECIFICATIONS  
DEPARTMENT OF TRANSPORTATION AND INFRASTRUCTURE, TRAFFIC ENGINEERING SERVICES  
TRAFFIC SIGNAL CONTROLLER CABINET SPECIFICATION(S)  
Traffic signal cabinets are to comply with NEMA (National Electrical Manufacturers Association) TS2 specifications and 
shall be compatible with NTCIP based distributed traffic signal systems. Unless otherwise noted in the bid document, all 
components, connections, and cables shall be supplied with the cabinet. 
  
1. Controller Cabinet Assembly Minimum Requirements  
 

1.1. General - Traffic signal controller cabinets are to conform to the requirements for NEMA 3R rating, NEMA 
TS2-2003 v2.06 Section 7, and this specification. The manufacturer must be ISO 9001-2008 Registered and have 
been certified in the IPC “Class II” Electronics standards and training for all manufacturing staff to ensure 
manufacturing quality, documentation, and proper going/continuing employee training for manufacturing 
processes by IPC Certified Trainers. The cabinet and controller supplied under this specification must be by the 
same manufacturer to ensure matched component system testing. Where differences occur, this specification shall 
govern. Unless noted otherwise, size 6 cabinets shall be furnished.  
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1.2. Materials - Cabinets are to be fabricated from sheet aluminum alloy, 0.125 inch thick, meeting the 
requirements of ASTM 5052-H32.  

 
1.3. Dimensions - Type P Cabinets shall have nominal dimensions of 66” high x 44” width x 27” depth and meet 
the footprint dimensions as specified in Section 7.3, table 7-1 of NEMA TS2 standards for a Type P cabinet. The 
cabinet base shall have continuously welded interior mounting reinforcement plates with the same anchor bolt 
hole pattern as the footprint dimensions.  

 
1.4. Construction - The cabinet top is to be constructed with a two-inch slope from front to back. All enclosures 
must be constructed, approved, and marked in accordance with the requirements for Type 1 Industrial Control 
Panel Enclosures contained in UL 508A, the Standard for Industrial Control Panels. Enclosure must meet NEMA 
3R rating requirements and be marked with UL approval sticker.  

 
1.4.1. Doors - The front door shall contain two (2) flush mount locking recessed compartments. The upper 
compartment houses a police door. A stiffener plate shall be welded to the inside of the front door to 
prevent flexing. It shall have a two-position, three-point door stop that accommodates open-angles at 90°, 
125°, and 150°. A louvered air entrance located at the bottom of the main door shall satisfy NEMA rod 
entry test requirements for 3R ventilated enclosures. Bearing rollers shall be applied to ends of door 
latches to discourage metal-on-metal surfaces from rubbing. The main front door lock assembly shall be 
positioned so the door handle does not cause interference with the key when opening the door. The front 
door and side door handles shall use a recessed hexagonal socket in lieu of a door handle. All door handle 
mechanisms shall be interchangeable and field replaceable. All cabinet doors shall be mounted with a 
single continuous stainless steel piano hinge that runs the length of the door. The hinge shall be attaching 
via stainless steel tamper resistant bolts.  

 
1.4.2. Side Door - Shall be one piece construction without any recessed compartments. It shall have a 
three-position, two-point door stop that accommodates open angles at roughly 80°, 100°, and 120°.  
A louvered air entrance located at the bottom of the side door shall satisfy NEMA rod entry test 
requirements for 3R ventilated enclosures. Bearing rollers shall be applied to ends of door latches to 
discourage metal-on-metal surfaces from rubbing. Lock assembly shall be positioned so the handle does 
not cause interference with key when opening the door.  

 
1.4.3. Police Door Compartment - Shall come with conventional police lock. Inside the Police door will 
be a lug for locates (locate all neutral wiring at an intersection from hooking up here). The cabinet main 
door shall be equipped with a universal lock bracket capable of accepting a Best™ style lock and a 
Corbin #2 tumbler series lock.  

 
Note: If requested in the Purchase Order, a complete set of keys shall be supplied providing access to the 
cabinet front door, cabinet side door (for Type P cabinets), the police door.  

 
1.4.4. Gaskets - Shall be closed-cell, neoprene gaskets bonded to the inside of the cabinet doors. The 
gaskets shall cover all areas where the doors contact the double flanged cabinet housing exterior and be 
thick enough to provide a watertight seal.  

 
1.4.5. Lighting - Cabinet shall be supplied with one (1) door switch which controls the cabinet interior 
lighting circuits.  

 
1.5. Angles - The top of the cabinet shall be sloped 2” towards the rear to facilitate water runoff. And shall bend at 
a 90° angle at the front of the cabinet. Lesser slope angles are not allowed.  

 
1.5.1. Compartments - The cabinet shall have two (2) separate compartments on the inside of the cabinet. 
The main compartment shall be accessible from the front door and shall house the cabinet, load facilities 
and electronics. The BBS compartment shall be accessible from the side door and shall contain the UPS 
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system batteries. The UPS system inverter and backup power assembly shall be mounted in the BBS 
compartment but shall be accessible when the front door is open.  

 
1.5.2. Finishes - The interior natural mill finish. The exterior natural mill finish. All external fasteners 
shall be stainless steel. Pop rivets shall not be allowed on any external surface.  

 
1.5.3. Exterior Seams - All shall be manufactured with a neatly formed continuous weld construction. All 
welds shall be free from burrs, cracks, blowholes, or other irregularities.  

 
1.5.4. Lifting Ears - Shall come with lifting ears affixed to the upper exterior of the cabinet. These ears 
shall utilize only one bolt for easy reorientation. (The cabinet lifting ears shall not be used when batteries 
are installed).  

 
1.5.5. The Fan Baffle Panel Seams - Shall be sealed with RTV sealant or equivalent material on the 
interior of the cabinet.  

 
1.5.6. The cabinet shall be UL listed.  

 
1.6. C Channel Rails - The inside of the cabinet shall utilize C channel rails. Two (2) rails shall be welded on the 
back wall on 25” center and four (4) shall be welded on each side wall on 8” center with 2” between sets. The C 
channel rails on the back wall shall be 58” in length and start 5” from the bottom of the cabinet interior. The C 
channel rails on the side walls shall be 58” in length and start 5” from the bottom of the cabinet interior. 
Adjustable rails are not allowed.  

 
1.7. Shelves - Ventilated shelves through perforated holes in the metal to provide more air flow in the cabinet. 
Cabinets shall come with three (3), 33.25” double beveled shelves 10” deep that are reinforced welded with V 
channel, fabricated from 5052-H32 0.125-inch-thick aluminum with double flanged edges rolled front to back. A 
slotted hole shall be inserted every 7” for the purpose of tying off wire bundles. The BBS compartment shall 
come with four (4) shelves designed to hold batteries and capable of supporting 75lbs each.  
 
1.8. Phasing and Operations Wiring  

 
1.8.1. Cabinet Assembly - shall be equipped with all auxiliary equipment and plug-ins required to operate 
eight (8) vehicle phases, four (4) pedestrian phases and four (4) overlap phases (NEMA TS-2, Type 1).  

 
1.8.2. Load Switch Configuration for 16 Channel Operations - The cabinet shall be designed for sixteen 
(16) channel operation where each single load switch socket and channel can be configured for a vehicle 
phase, pedestrian phase or overlap operation. These load switch sockets shall be configured in this 
manner without rewiring the back side of the load-bay. BIU load switch drivers 1-16 shall be wired to 
their appropriate load switch sockets via a terminal block located on the front side of the load bay, to 
allow voltage inputs to the load switch sockets to be checked without lowering the load bay.  

 
1.8.3. Detection Channels - Shall have a minimum of thirty-two (32) channels of detection.  

 
1.8.4. Opticom Channels - The Cabinet Assembly shall be wired for four (4) channels of OpticomTM 
preemption.  

 
1.8.5. “A” Connector - The Cabinet Assembly shall be wired to provide a 55-pin “A” connector.  

 
1.8.6. PC Boards - The use of PC boards shall not be allowed except in detector racks, SDLC interface 
panels or BIU cages.  

 
1.8.7. Plug-and-Play Modules - The use of plug and play modules shall not be allowed, except for 
detector rack(s).  
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1.8.8. Wire Size - All cabinet 120VAC wires shall be 18AWG or greater, including controller “A” and 
MMU “A & B” cables.  

 
1.8.9. Air Filters - shall come with two (2) dual-ply Dustlock™ Media polyester, disposable air filter; and 
the filter performance shall conform to listed UL 900 Class 2 and conform to MERV-8 & ASHRAE 
Standard Controller Cabinet Assembly Minimum Requirements 52.2-1999. The filter element shall be 
secured to louvered entrance on the main door with a metal filter cover. The filter and metal cover shall 
be secured to entrance on main door by two (2) horizontally mounted restraints.  

 
1.8.10. Labels - A permanent printed thermovinyl, engraved, or silk-screened label shall be provided for 
all terminals and sockets. Labels shall be legible and shall not be obstructed by cabinet wiring, panels, or 
cables. All labels shall conform to the designations on the cabinet wiring prints.  

 
1.9. Cabinet Layout  

 
1.9.1. Shelves - Shall be populated as follows: the controller and power supply shall be placed on the 
bottom shelf. The monitor and one 32-channel detector rack shall be placed on the top shelf. An optional 
second rack (if specified in the purchase order) shall be supplied when called out for. The detector racks 
shall be double stacked.  

 
1.9.2. Drawer - Roll out drawer shall be mounted under the bottom shelf just left of center.  

 
1.9.3. Load Bay - Shall be mounted on the back wall with 5” of clearance to the bottom of the cabinet.  

 
1.9.4. 32-Position Load Resistor Panel - Shall be mounted on the lower right wall under the bottom shelf.  

 
1.9.5. Detector panel for all field inputs shall be located on the lower left wall.  

 
1.9.6. The load resistor panel shall be mounted on the lower left wall under the bottom shelf.  

 
1.9.7. The AC power strips shall be mounted on the left and right walls, at the top of the “C” channel.  

 
1.9.8. The SDLC and power supply interface panels shall be located on the left wall between the shelves.  

 
1.9.9. The power panel shall be located on the lower right wall.  

 
1.9.10. The DIN rail with access to 120VAC and 24VDC shall be mounted on the back wall above the 
controller.  

 
1.9.11. Ventilating Fans - The cabinet shall be provided with two (2) finger-safe fans mounted on the 
right and left sides of the cabinet plenum and shall be thermostatically controlled (adjustable between 4° 
and 176° Fahrenheit). The safe touch thermostats for both fan and heater, fuse holder and power terminal 
block(s) shall be DIN rail mounted on right side of cabinet plenum.  

 
1.9.12. Computer Shelf - A slide-out computer shelf 16” length by 12” width by 2” depth shall be 
installed below the middle shelf underneath the controller. The shelf shall be mounted just right of center 
so that controller cables will not interfere with the operation of the shelf when equipment is installed. The 
shelf shall have a hinged cover that opens from the front and shall be powder-coated black. It shall be a 
General Devices Part # VC4080-99-1168. The door when fully extended shall hold up to 50lbs.  

 
1.9.13. Main Panel Configuration (Load-Bay) - The design of the panel shall conform to NEMA TS2 
Section 5, Terminals and Facilities, unless modified herein. This panel shall be the termination point for 
the controller unit (CU) MSA, (MMU) MSA & B cables, bus interface units (BIU) 1 & 2 and field 
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terminal facilities. The terminal and facilities layout shall be arranged in a manner that allows all 
equipment in the cabinet and all screw terminals to be readily accessible by maintenance personnel.  

 
1.9.13.1. The load-bay shall be fully wired and meet the following requirements:  

 
1.9.14. The load-bay shall have the following dimensions: constructed from aluminum with a nominal 
thickness of 0.125”, a maximum height of 16” and maximum width of 18”. The field terminals width 
shall be 31.5” including attached wiring bundles.  

 
1.9.15. The entire assembly shall roll down and provide access to all of the back of panel wiring. All 
solder terminals shall be accessible when the load-bay is rolled down. The assembly shall be able to roll 
down without requiring other components, cables or switches to be removed.  

 
1.9.16. The load-bay shall be designed so that all other cabinet screw terminals are accessible without 
removing cabinet electronics.  

 
1.9.17. All the controller (CU) and malfunction management (MMU) cables shall be routed through the 
back of the load-bay so that they will not be subject to damage during load-bay roll down.  

 
1.9.18. The top of the load-bay panel shall attach directly to “C” channel and detach without the use of 
tools or loose hardware for roll down purpose.  

 
1.9.19. The load-bay shall be balanced such that it will not roll down when the top of the load bay is 
detached from the “C” channel, even when fully loaded with BIUs load switches, flasher and flash 
transfer relays.  

 
1.9.20. The load-bay facility shall be wired for sixteen (16) channels. Single switches 1-8 shall be vehicle 
phases 9-12 shall be pedestrian phases 13-16 load switches shall be overlaps A, B, C, & D. All load 
switches shall be routed through a flash transfer relay (except for peds).  

 
1.9.21. Sixteen (16) load switch sockets spaced on 1.25” center.  

 
1.9.22. Eight (8) flash transfer relay sockets.  

 
1.9.23. All load switches and flasher shall be supported by a bracket extending at least ½ the length of the 
load switch.  

 
1.9.24. Two (2) Bus interface unit rack slots for BIU’s 1 and 2 shall be supplied. The main panel BIU 
rack shall be in the top left corner of the load-bay, placed horizontally, and shall accommodate BIUs.  

 
1.9.25. BIU wires connection to the PCB shall be two (2) 34 pin connectors. These metal connectors shall 
have locking latches.  

 
1.9.26. BIU wiring utilized shall be soldered to backside of a screw terminal.  

 
1.9.27. Wiring for one (1) Type-16 MMU. Utilized MMU wiring shall be soldered to backside of a screw 
terminal.  

 
1.9.28. All 24 VDC relays shall have the same base socket, but it shall be different from the 120VAC 
relays.  

 
1.9.29. All 120VAC relays shall have the same base socket, but it shall be different from the 24VDC 
relays. (not applicable to flash transfer relays)  
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1.9.30. Shall have a relay that drops +24VDC to load switches when the cabinet is in flash. ▪ The load-
bay shall be silkscreened on both sides. Silkscreen shall be numbers and functions on the front side, and 
numbers only on the back side.  

 
1.9.31. The field terminals shall be labeled with 600 series numbers for vehicle phases and 700 series for 
pedestrian phases for load bay wiring purposes and with phase and color for landing field wiring, example 
1R,1Y,1G, = Phase 1 red, yellow, green.  

 
1.10. Wiring chart:  

1.10.1.1. Red: 612, 622, 632, 642, 652, 662, 672, 682, 6A2, 6B2, 6C2, 6D2  
1.10.1.2. Yellow: 613, 623, 633, 643, 653, 663, 673, 683, 6A3, 6B3, 6C3, 6D3  
1.10.1.3. Green: 614, 624, 634, 644, 654, 664, 674, 684, 6A4, 6B4, 6C4, 6D4  
1.10.1.4. Don’t Walk: 712, 722, 732, 742, 752, 762, 772, 782  
1.10.1.5. Ped Yellow: 713, 723, 733, 743, 753, 763, 773, 783  
1.10.1.6. Walk: 714, 724, 734, 744, 754, 764, 774, 784  

 
1.10.2. Field wiring terminations shall be per channel across the bottom of the load-bay. Each channel 
shall have 3 terminations corresponding to the appropriate vehicle phase Red, Yellow and Green. Default 
wiring shall be starting with red, left to right vehicle phases 1-8, pedestrian 9-12, and overlaps 13-16.  

 
1.10.3. Phases 2, 4, 6 & 8 and overlap channels A, B, C & D following the order of the load switches. 
Field terminals shall be #10 screw terminal and be rated for 600V.  

 
1.10.4. All cable wires shall be terminated. No tie-off of unused terminals will be allowed. Shall be 100% 
manufactured in the United States of America.  

 
1.10.5. All wiring shall conform to NEMA TS2 Section 5.2.5 and table 5-1. Conductors shall conform to 
military specification MIL-W-16878D, Electrical insulated high heat wire, type B. Conductors #14 or 
larger shall be permitted to be UL type THHN. Main panel wiring shall conform to the following colors 
and minimum wire sizes:  

 
1.10.5.1. Vehicle green load switch output 16 gauge brown  
1.10.5.2. Vehicle yellow load switch output 16 gauge yellow  
1.10.5.3. Vehicle red load switch output 16 gauge red  
1.10.5.4. Pedestrian Don’t Walk switch 16 gauge orange  
1.10.5.5. Pedestrian Walk switch 16 gauge blue  
1.10.5.6. Pedestrian Clearance load switch 16 gauge yellow  
1.10.5.7. Vehicle green load switch input 22 gauge brown  
1.10.5.8. Vehicle yellow load switch input 22 gauge yellow  
1.10.5.9. Vehicle red load switch input 22 gauge red  
1.10.5.10. Pedestrian Don’t Walk input 22 gauge orange  
1.10.5.11. Pedestrian Walk input 22 gauge blue  
1.10.5.12. Pedestrian Clearance input 22 gauge yellow  
1.10.5.13. Logic Ground 18 gauge white with red tracer  
1.10.5.14. +24V DC 18 gauge red with white tracer  
1.10.5.15. +12V DC 18 gauge pink  
1.10.5.16. AC+ Line 10-18 gauge black  
1.10.5.17. AC- Line 10-18 gauge white  
1.10.5.18. Earth Ground 16 gauge green  
1.10.5.19. AC line (load bay) 16 gauge black  
1.10.5.20. AC neutral (load bay)  16 gauge white blue except for power wires 

(AC+ Black, AC White & Earth Ground Green) 
These wires shall be 18AWG.  
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1.10.5.21 MMU A & B cables  22 gauge orange except for power wires (AC+ 
Black, AC White & Earth Ground Green Start 
Delay Relay Common Black, Normally open 
Black & Normally Closed Black). These wires 
shall be 18AWG.  

 
1.11. Two conductors will supply alternating current (AC) power to the load switch sockets. The load switch 
sockets shall be supplied 1-4 & 5-8 by each conductor.  

 
1.12. The field terminal blocks shall have a screw Type No. 10 post capable of accepting no less than three (3) 
No. 12 AWG wires fitted with spade connectors. Four (4) 12-position terminal blocks shall be provided in two 
rows across the bottom of the main panel. Spade lugs from internal cabinet wiring are not allowed on field 
terminal screws.  

 
1.13. The power terminal blocks shall have a screw Type No. 10 post capable of accepting no less than 3 No. 12 
AWG wires fitted with spade connectors. One (1) 12-position terminal block shall be provided vertically on the 
right side of the load bay. The placement of the power terminal block on any other panel shall not be allowed.  

 
1.14. All load switches, flasher, and flash transfer relay sockets shall be marked and mounted with screws. Rivets 
and clip-mounting is unacceptable.  

 
1.15. Wire Size - 16 AWG or smaller at solder joints shall be hooked or looped around the eyelet or terminal 
block post prior to soldering to ensure circuit integrity. All wires shall have lugs or terminal fittings when not 
soldered. Lap joint/tack on soldering is not acceptable. All soldered connections shall be made with 60/40 solder 
and non-corrosive, non-conductive flux. All wiring shall be run neatly and shall use mechanical clamps and 
conductors shall not be spliced between terminations. Cables shall be sleeved in braided nylon mesh and wires 
shall not be exposed.  

 
1.16. Main Panel Configuration (Load-Bay) - All wires terminated behind the main panel or on the back side of 
other panels shall be SOLDERED. No pressure or solder-less connectors shall be used. Printed circuit boards 
shall only be used on the load bay where connecting to the bus interface units (BIU).  

 
1.17. Wiring, panels, or cables. All labels shall conform to the designations on the cabinet wiring prints.  

 
2. Power Assembly Fixtures  
 

2.1. Cabinet Light Assembly - The cabinet shall have two (2) LED lighting fixture with 15 high power LEDs 
using a cool white color emitting 300Im min @ 12VDC/750mA. The LED shall be a Rodeo Electronics TS-LED-
05M02. The LED fixture shall be powered by a Mean Well class 2 power supply LPV-20-12 that shall be 
mounted on the inside top of the cabinet near the front edge. The cabinet light circuit shall be designed so a 
second LED fixture can be installed in the cabinet without the need a of a second power supply. It shall be 
attached under the cabinet drawer so that it remains stationary when drawer is extended.  

 
An on/off switch that is turned on when the cabinet door is opened and off when it is closed shall activate the 
lighting fixture(s) power supply.  

 
2.2. Convenience Outlet - The cabinet shall be wired with 1 convenience outlet with a ground fault interrupter 
(GFI) and two (2) power strips without ground fault interrupters. The ground fault outlet (GFI) shall be mounted 
on the right side of the cabinet on or near the power panel. The power strips shall be on the left and right side near 
the top shelf. No outlets shall be mounted on the door. The GFI power shall be fed through the auxiliary breaker 
(CB2). The power strips shall be fed through the main breaker (CB1).  

 
2.3. Auxiliary Panel - The cabinet shall include an auxiliary switch panel mounted to the interior side of the police 
panel compartment on the cabinet door. The panel shall be secured to the police panel compartment by two (2) 
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screws and shall be hinged at the bottom to allow access to the soldered side of the switches with the use of only a 
Phillips screwdriver. Both sides of the panel shall be silkscreened. Silk-screening on the backside of the switch 
panel shall be upside down so that when the panel is opened for maintenance the silk-screening will be right side 
up. All of the switches shall be protected by a hinged see-through Plexiglas cover.  

 
2.3.1. At a minimum the following switches shall be included;  

 
2.4. Controller ON/OFF Switch: There shall be a switch that renders the controller and load switching devices 
electrically dead while maintaining flashing operations for purpose of changing the controller or load-switching 
devices. The switch shall be a general-purpose bat style toggle switch with .688-inch long bat.  

 
2.4.1. Signals ON/OFF Switch: There shall be a switch that renders the field signal displays electrically 
dead while maintaining controller operation for purpose of monitoring controller operations. The switch 
shall be a general-purpose bat style toggle switch with .688-inch long bat.  

 
2.4.2. Stop Time Switch: There shall be a 3-position switch labeled “Normal” (up), “Off” (center), and 
“On” (down). With the switch in the “Normal” position, a stop timing command shall be applied to the 
controller by the police flash switch or the MMU (Malfunction Management Unit). When the switch is in 
its “Off” position, stop timing commands shall be removed from the controller. The “On” position shall 
cause the controller to stop time. The switch shall be a general-purpose bat-style toggle switch with .688-
inch long bat. There shall be a red LED indicator light that illuminates when stop time is applied.  

 
2.4.3. Coord Free Switch: There shall be a switch that will take the controller from Coordination or Free. 
The switch shall be a general-purpose bat style toggle switch with .688-inch long bat. ▪ Manual Advance 
Switch: There shall be a switch that places the controller in manual control mode. In the on position, in 
conjunction with the interval advance switch shall allow manual cycling of the phase intervals. The 
switch shall be a general-purpose bat style toggle switch with .688-inch long bat.  

 
2.4.4. Interval Advance Jack & Switch: There shall be a jack and switch that allow manual cycling of the 
phase intervals. The switch shall be a hand-held plunger type with a coiled cord that can extend up to 6’. 
The other end shall have a ¼” plug. This plug shall mate with a ¼” jack mounted on the auxiliary panel.  

 
2.4.5. Technician Flash Switch: There shall be a switch that places the field signal displays in flashing 
operation while the controller continues to operate. This flash shall have no effect on the operation of the 
controller or MMU. The switch shall be a general-purpose bat style toggle switch with .688-inch long bat.  

 
2.4.6. Pedestrian Test Switches: Eight (8) pedestrian phase inputs shall have momentary pushbutton test 
switches with black caps. These switches shall be labeled 1, 2, 3, 4, 5, 6, 7 and 8  

 
2.4.7. Preemption Test Switches: Six (6) preempt inputs shall have momentary pushbutton test switches 
with red caps. These switches shall be labeled 1, 2, 3, 4, 5 and 6.  

 
2.5. Police Panel - Behind the police panel door there shall be switches for use by emergency personnel. The 
wiring for these switches shall be accessible when the auxiliary panel is open. The following switches shall be 
included:  

 
2.5.1. Flash Switch: There shall be a switch for the police that puts the cabinet into flashing operations. 
The switch shall have two positions, “Auto” (up) and “Flash” (down). The “Auto” position shall allow 
normal signal operation. The “Flash” position shall immediately cause all signal displays to flash as 
programmed for emergency flash and apply stop time to the controller. When the police flash switch is 
returned to “Auto”, stop time shall be removed from the controller except when the MMU has 
commanded flash operation. The effect shall be to disable the police panel switch when the MMU has 
detected a malfunction and all controller and MMU indications shall be available to the technician 
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regardless of the position of the police flash switch. The switch shall be a general-purpose bat style toggle 
switch with .688-inch long bat.  

 
2.5.2. Interval Advance Jack & Switch: There shall be a jack and switch that allow manual cycling of the 
phase intervals. The switch shall be a hand-held plunger type with a coiled cord that can extend up to 6’. 
The other end shall have a ¼” plug. This plug shall mate with a ¼” jack mounted on the auxiliary panel.  

 
2.5.3. Cables - All wire cable bundles shall be encased in flex or expandable braided sleeving along their 
entire free length.  

 
2.5.4. SDLC Cables - Shall be terminated on both ends, securely terminated to the SDLC interface panel 
with screw type connection and professionally routed in the cabinet interior to easily reach the load bay, 
controller, malfunction management unit and detector racks. All SDLC connectors shall be fully 
populated with 15 pins each.  

 
2.5.5. Flashing Operation - All cabinets shall be wired to flash for all channels. Flashing operation shall 
alternate between the flasher circuits 1 & 3 (channels 1, 3, 5, 7, 13 & 15) and flasher circuits 2 & 4 
(channels 2, 4, 6, 8, 14 & 16). To change a channel from one flasher circuit to another shall be done from 
the front of the load bay without the use of tools. Flash programming shall be either red, yellow or no 
flash simply by changing the programmed connector on the front of the load-bay. Cabinet shall be 
supplied with vehicle and overlap phases programed to red flash, and pedestrian channels to no flash.  

 
2.6. Detector Racks - At a minimum, the cabinet shall be wired to accommodate a minimum of thirty-two (32) 
channels, or sixty-four (64) channels, as specified in the Purchase Order, of detection as follows:  

 
One detector rack shall be half width size and support sixteen (16) channels of loop detection, two (2) Bus 
Interface Units (BIUs) and four (4) channels of Opticom™.  

 
2.6.1. When called for, a second detector rack shall be supplied, and shall be half width size and sixteen 
(16) channels of loop detection and two (2) Bus Interface Units (BIUs). These racks shall be capable of 
using half-width four channel detection devices. The loop cabling shall be connected via a 37 pin DB 
connector using spring clips. The Opticom cable shall be connected via a 24 pin connector using locking 
latches. The power cable shall be a 6 pin connector. All power wires shall be 18AWG. The addressing of 
detector racks shall be accomplished via dipswitches mounted to the PCB. There shall be the capability to 
turn off the TS2 status to the BIU for the uses of TS1 detector equipment via dipswitches mounted to the 
PCB. There shall be a 34 pin connector using locking latches that breaks the output from the detector to 
the input of the BIU, there shall also be +24V DC and logic ground on this connector. All racks shall have 
space at the bottom front for labeling. All racks shall be designed for horizontal stacking. Separate racks 
for detection and preemption are not allowed.  

 
2.6.2. Detection Panel - The detection panel shall support sixty-four (64) channels of vehicle detection, 
and four (4) channels of emergency vehicle preemption detection.  

 
2.6.3. Terminal Blocks - Shall be Conta-clip model # 1320.2. Eight (8) channels or pedestrian detection 
and four (4) pedestrian returns on a single panel. The pedestrian call terminal block shall be two (2) single 
row terminals. They shall be connected by removable bus bars. The loop wires shall be a 22 AWG twisted 
pair, color coded as follows: Channel one brown, channel two red, channel three orange and channel four 
yellow. One of the twisted pair wires of all colors shall have a white tracer and land on the second 
position terminal of each loop. The emergency preempt wires shall be color coded as follows. +24V DC 
orange, preempt inputs yellow and ground blue. This panel will be mounted on the left side of the cabinet 
below the bottom shelf. The panel shall also include a 19-position solid aluminum, tin plated neutral and 
ground bus bars with raised slotted & torque style screws heads. They shall be mounted vertically at the 
bottom of the panel. The OpticomTM and pedestrian terminal blocks shall be labeled as follows:  
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2.6.3.1. OpticomTM + orange: 931, 934, 937, 940  
2.6.3.2. OpticomTM call yellow: 932, 935, 938, 941  
2.6.3.3. OpticomTM blue: 933, 936, 939, 942  
2.6.3.4. Pedestrian Calls: 714, 724, 734, 744, 754, 764, 774, 784  
2.6.3.5. Pedestrian returns: 725, 745, 765, 785  

 
2.7. Power Supply Interface Panel - Shall include terminations for all the cabinet power supply inputs and outputs. 
It shall have a protective plastic cover. This panel shall be mounted on the left wall of the cabinet.  

 
2.7.1. All LED’s shall be field replaceable without putting the intersection in flash and shall carry a five 
(5) year manufacturer warranty.  

 
2.7.2. SDLC Hub/Panel - at the minimum shall have a minimum of seventeen (17) ports. Sixteen (16) of 
those ports shall be screw down connections, with the remaining connection having blocks for spring clip 
connection.  

 
2.7.3. Supplemental Loads - The supplemental load panel shall have all field yellow and green outputs 
loaded with a 2.5K-Ohm, 10-Watt resistors. There shall be a disconnect between the load resistor and the 
field output. Connecting and disconnecting the load resistor from the field circuit shall be done with the 
uses of simple tools. There shall be no live 120V AC exposed.  

 
2.7.4. Service Surge Suppression - The cabinet shall be equipped with a surge protection device mounted 
on the power panel. It shall be installed after the main breaker (CB1).  

 
2.7.5. Power Panel - Shall handle all the power distribution and protection for the cabinet and shall be 
mounted in the bottom right side of the facility. All equipment shall be mounted on a 12” x 15” 
silkscreened aluminum panel and include at a minimum the following equipment:  

 
2.7.5.1. A 30 amp main breaker shall be supplied. This breaker shall supply power to the load 
bay, load switches and auxiliary panel, controller, MMU, power supply, detector racks & power 
strips.  

 
2.7.5.2. A 20 amp auxiliary breaker shall supply power to the fan, light and GFI .  

 
2.7.5.3. A normally open, 80 amp, solid-state relay. The relay shall have a red LED light that is 
on when energized. (No Mercury Contactors shall be allowed)  

 
2.7.5.4. The surge device shall consist of a modular surge protector for the AC line, another 
modular surge protector for the AC neutral and ground. There shall also be a radio interference 
suppressor (RIS).  

 
2.7.5.5. One (1) see-through Plexiglas cover shall cover the utility terminal block.  

 
2.7.5.6. Two (2) 19-position solid aluminum, tin plated neutral bus bar with raised slotted & 
torque style screw heads.  
 
2.7.5.7. One (1) 19-position solid aluminum, tin plated ground bus bar with raised slotted & 
torque style screw heads.  

 
2.7.5.8. Two MOVs shall be terminated on the 120AC in field terminal. One tied between line 
and ground, the other between neutral and ground.  
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2.7.5.9. There shall be two (2) relays provided for load shedding. The first shall drop power to the 
detection and power strips. The second shall drop power to everything else, except for the flasher. 
When both relays are activated, the flasher will be the only circuit running.  

 
2.8. Malfunction Management Unit (MMU) - The cabinet shall come with an MMU that meets all the 
requirements of NEMA TS2-2003 while remaining downward compatible with NEMA TS1. It shall have two (2) 
high contrast LCD displays and an internal diagnostic wizard. It shall come with a 10/100 ethernet port. It shall 
come with software to run flashing yellow arrow operation. The MMU shall be an Eberle Design, Inc. model 
MMU2-16LEip.  

 
2.9. Load Switch - sixteen (16) -channel load switches. All load switches shall be solid state circuit board type 
with a 2-piece aluminum case. LED indications shall for provided for both the input and output side of the loads 
for both channels.  

 
2.10. Flasher - Shall come with one (1) single-channel flasher. The flasher shall be solid state circuit board type 
with a 2-piece aluminum case. LED indications shall be provided for both channels.  

 
2.11. Flash Transfer Relays - Shall come with eight (8) heavy duty flash transfer relays. The relays shall operate 
120VAC.  

 
2.12. Bus Interface Unit - The cabinet shall come with 2 bus interface units (BIU). These shall meet all the 
requirements of NEMA TS-2 1988 standards. In addition, all BIUs shall provide separate front panel indicator 
LED’s for DC power status and SDLC Port 1 transmit and receive status. The BIU’s shall utilize only one (1) rack 
position. The (BIU)’s shall be Eberle Design, Inc. model BIU-700.  

 
2.13. Power Supply (PS) - Shall come with a shelf mounted cabinet power supply meeting at minimum NEMA 
TS 2-2003 standards. It shall be a heavy-duty device that provides +12V DC at 5 Amps /+24V DC at 2 Amps/12V 
AC at .25 Amp, and line frequency reference at 50 mA. The power supply shall provide a separate front panel 
indicator LED for each of the four outputs. Front panel banana jack test points for 24VDC and logic ground shall 
also be provided. The power supply shall provide 5A of power and be able to cover the load of 4 complete 
detector racks. The (PS) shall be Eberle Design, Inc. model PS250.  

 
2.14. Loop Amplifiers - Shall come with sixteen (16) (minimum) or up to thirty-two (32) (as specified in the 
purchase order) 4-channel rack mounted loop amplifiers. These devices shall have LCD displays and be capable 
of monitoring the call strength from two (2) channels simultaneously via a pie graph on the front panel. These 
devices must have the capability to perform directional logic and third-car queuing for protected/permissive 
operation. Each 4-channel loop amplifier card shall utilize only one (1) card rack position. The loop amplifiers 
shall be Eberle Design, Inc. model ORACLE4EH.  

 
2.15. OpticomTM - If specified in the purchase order, the cabinet shall come with one (1) 4-channel rack mounted 
Opticom™ phase selector. This device shall be capable of receiving encoded signals from Opticom™ series 700 
emitters and detectors. The Opticom™ phase selectors shall be Global Traffic Technologies model 764.  

 
2.15.1. If specified in the purchase order, the cabinet shall come with one (1) Opticom768™ Auxiliary Interface 
Panel. This device provides a convenient method to interconnect Opticom™ 764 Phase Selectors with terminals 
inside the traffic cabinet.  

 
2.16. Manuals and Documentation - The cabinet shall be furnished with three (3) complete sets of cabinet prints. 
All cabinet wiring, and layout shall come on one (1) E1-size sheet, multiple pages shall not be allowed. Upon 
request, one (1) CDROM with an AutoCAD v2008 cabinet drawing for the cabinet wiring shall also be supplied.  
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3. Auxiliary Devices  
 

3.1. Load Switches – Load switches are to be solid state and shall conform to the requirements of Section 6.2 of 
the NEMA TS2 Standard.  

 
3.1.1. Signal load switches are to have a minimum rating of 20 amperes at 120 VAC for an incandescent 
lamp load. They shall be capable of handling a one cycle surge of 250 amperes at 125 degrees centigrade.  

 
3.1.2. The front of the load switch is to be provided with six LED indicators to show the input signal from 
the controller to the load switch.  

 
3.1.3. Load switches are to be dedicated per phase. The use of load switches for other partial phases is not 
acceptable.  

 
3.1.4. The full complement of load switches to be supplied with each cabinet to allow for maximum phase 
utilization for which the cabinet is designed.  

 
3.2. Flashers – The flashers are to be solid state and shall conform to the requirements of section 6.3 of the 
NEMA TS2 Standard.  

 
3.2.1. Flashing of field circuits for the purpose of intersection flash is to be accomplished by a separate 
flasher.  

 
3.2.2. The flasher is to be rated at 25 amperes, double pole with a nominal flash rate of 60 FPM.  

 
3.3. Flash Transfer Relays – All flash transfer relays are to meet the requirements of Section 6.4 of the NEMA 
TS2 Standard.  

 
3.3.1. The coil of the flash transfer relay must be de-energized for flash operation. Contacts is to be rated 
at 30 amps resistive.  

 
3.3.2. The full complement of relays are to be supplied with each cabinet to allow for maximum phase 
utilization for which the cabinet is designed.  

 
3.3.3. Flash Transfer Relays are to be a Struthers Dunn 21XBXP-120VAC or an approved equal.  

 
3.4. Cabinet Power Supply – The cabinet power supply is to meet the requirements of Section 5.3.5 of the NEMA 
TS2 Standard. The power supply is to be a standalone type. The power supply is to be mounted on top of the 
upper shelf at the left end.  

 
3.4.1. The cabinet power supply is to provide LED indicators for the line frequency, 12 VDC, 12 VAC, 
and 24 VDC outputs.  

 
3.4.2. The cabinet power supply is to provide (on the front panel) jack plugs for access to the +24 VDC 
for test purposes.  

 
3.5. 24V Load Switch Control Relay – The relay used to control the 24VDC to the load switcher is to have a push 
button, which allows it to be mechanically energized.  
 

4. Testing and Warranty  
 

4.1. Testing – Each controller and cabinet assembly is to be tested as a complete entity under signal load for a 
minimum of 48 hours.  
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4.1.1. Each assembly is to be delivered with a signed document detailing the cabinet final tests performed.  
 

4.1.2. The cabinet is to be assembled and tested by the controller manufacturer or authorized local 
distributor to ensure proper component integration and operation.  

 
4.2. Warranty – The controller and Malfunction Management Unit is to be warranted by the manufacturer against 
mechanical and electrical defects for a period of 5 years. The manufacturer’s warranty is to be supplied in writing 
with each cabinet and controller. Second party extended warranties are not acceptable.  

 
4.2.1. The cabinet assembly and all other components are to be warranted for a period of one year.  

 
4.2.2. Any defects are to be corrected by the manufacturer or supplier at no cost to the owner.  

 
IV. ALTERNATIVE CABINET STYLE  

 
1. The City and County of Denver may also consider a cabinet that meets the ITS cabinet standard v 01.02.17b with the 
following additions. Equal status shall be determined solely by the City.  
 

1.1.1.1. Must support load current monitoring  
1.1.1.2. High Voltage components (over 50V) must not be exposed per the NEC  
1.1.1.3. Must support flashing of the intersection while replacing output assembly  
1.1.1.4. Must support both 120VAC and 48VDC power architecture (ready to support easy transition to low  
voltage operation.)  
1.1.1.5. Must support both AC and DC powered LED indications  
1.1.1.6. Must support high density components ( ie load switch packs that operate more than one output )  
1.1.1.7. Preference given to a hermetically sealed (airtight) flash transfer relay  
1.1.1.8. Preference given to a flash transfer relay that reports both open and close status.  

 
V. F.O.B. POINT:  

F.O.B. Denver, Colorado, delivered to Department of Transportation and Infrastructure and other locations as needed by 
using agency.  
 

VI. COOPERATIVE PURCHASING:  
The City and County of Denver encourages and participates in cooperative purchasing endeavors undertaken by or on 
behalf of other governmental jurisdictions, pursuant to Denver Revised Municipal Code Sec. 20-64.5. To the extent other 
governmental jurisdictions are legally able to participate in cooperative purchasing endeavors, the City and County of 
Denver supports such cooperative activities. Further, it is a specific requirement of this solicitation that pricing offered 
herein to the City and County of Denver may be offered by the vendor to any other governmental jurisdiction purchasing 
the same products.  
Vendor(s) must contract directly with any interested governmental agency concerning the matters within this MPO.  
 

VII. DELIVERY CONSIDERATIONS:  
When a date is set for the delivery of merchandise or the performance of work, said merchandise must be delivered or 
work performed in accordance with the specifications or description herein contained on or before said date, or the order 
to the delinquent party may be cancelled and awarded to the next lowest vendor. In such case, the City and County will 
have the right to buy such articles at market prices for immediate delivery, and an excess in cost of same over price named 
hereon is to be paid by the vendor under this contract, or deducted from any money due or hereafter coming to him. 
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