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ITEM #1108115A ‑ FULL ACTUATED CONTROLLER  8 PHASEPRIVATE 

Article 11.08.01 ‑ Description:  Delete the second paragraph and replace with the following:

This item shall consist of furnishing and installing an actuated controller, which shall be a completely digital solid state unit, for controlling the operation of the traffic signals.


The controller shall be completely furnished with the number of phases called for in the item. The cabinet to house the controller shall be completely wired and all sub‑bases shall be complete with load switches and flash relays as specified in the Functional Specifications For Traffic Control Equipment. The cabinet shall also have all necessary auxiliary equipment required to provide the sequence and timing indicated on the plans. A time switch shall be installed in each cabinet.

Article 11.08.03 – Construction Methods:  Delete the entire second paragraph.
Article M.16.09 ‑ Controllers:  Add the following sub‑articles:


2. Actuated Controllers:  The purpose of this sub‑article is to set forth minimum design and operating requirements for the materials and components for a digitally timed actuated controller.


Ventilation:



For cabinets that will be painted other than Department-approved gray, the cabinet ventilation shall include two intakes, exhausts, filtrations, two fans, and one thermostat assembly. Each electric fan shall be equipped with ball or roller bearings and with a capacity of at least 100 cfm. The fans shall be mounted inside the front top of the cabinet ventilation holes. The fans shall be controlled by one manually adjustable thermostat.


The Connecticut Department of Transportation Functional Specifications for Traffic Control Equipment, current edition governs the material for the Controller Assembly. The Functional Specifications are advertised biennial for vendors to provide equipment to the State on a low bid basis. All underlined text indicates an addition or revision to these specifications from the previous version. The Functional Specifications are available on the Departments website.PRIVATE 



The following sections of the Notice to Bidders, pages 1 ‑ 10, shall apply to contract supplied traffic controllers: 12, 15, 16, 17, 18, & 19.



Item 1108115A – FULL ACTUATED CONTROLLER 8 PHASE shall conform to the requirements of Section 1, pages 11 – 94. The Controller Unit (CU) shall conform to the requirements of Item 1D1, CONTROLLER (PRE-EMPTION TYPE), pages 29 – 31. All cabinets shall conform to the specifications of the “D” CABINET REQUIREMENTS, pages 78 – 84.



Controllers in a closed loop system shall conform to the requirements of Section 27, INTERNAL CLOSED LOOP SYSTEM FOR EXISTING NAZTEC SYSTEM, pages 162 – 185, in addition to the above requirements.



The solid state time switch shall conform to Section 13. FOUR CIRCUIT SOLID STATE TIME CLOCK WITH TIME BASE COORDINATION OPTION TC/TBC, pages 140 - 143.



Traffic signal equipment which has not been previously approved to meet the requirements of the Functional Specifications for the above items, will not be approved for use on this contract.



Several parts of Item 1 of the Functional Specifications do not apply to contract supplied and developer supplied traffic controllers. The specifications which are to be disregarded are listed below.


Item 1A‑1
‑ Controller, Two Phase Microprocessor Keyboard Entry




‑ Type 6 Conflict Monitor


Item 1A‑2
‑ Two Phase Type "A" Cabinet



Supplemental specifications listed below, have been added for material and controller operations which the Department of Transportation does not include in the Functional Specifications for Traffic Control Equipment.


U.C.F. Time Switch Flash Command Procedure


Time Clock/Time Base Installation Requirements


24 Volt Relay


Type A


110 Volt Relay


Type F





Type G


Time Delay Relay


Non‑Actuated Advance Green Phase


Actuated Advance Green Phase


Non‑Actuated Clearance / Lag Green Phase


Actuated Clearance / Lag Green Phase


Flashing Stop Ahead Sign


Max II Actuation By Pedestrian Call

UNIFORM CODE FLASH COMMAND PROCEDUREPRIVATE 


1.
Activate the MINIMUM RECALL input to the controller to ensure cycling prior to transferring to flashing operation.


2.
Omit all non‑actuated and actuated artery advance phases.


3.  Omit phases 1 & 5 of all quad sequences.


4.
Activate the STOP TIME input to the controller, upon entering flash, to prevent cycling.


5.
Transfer to flash at the end of the last side street all red condition (at the point the artery ON output becomes active).


6.
Special technical notes on the intersection plan supercede the above requirements.

TC/TBC INSTALLATION REQUIREMENTSPRIVATE 


The following requirements are to be observed when engineering the installation of TC/TBC:


1
a. Circuit 1 shall be designated FLASH and be reserved for night flash command.



b. Circuit 2 shall be designated MAX 2 and be reserved for Max 2 command.



c. Circuit 3 shall be designated COORD and shall select coordinated operation of the intersection.



d.  Circuit 4 shall be the yield, and force off command to the controller.  


2. All clock outputs shall be active to select the function specified. For example; If the TC/TBC were removed for repair, no inputs would be applied to the controller.  The intersection will then operate non‑coordinated, in Max 1.  Programming the TC/TBC without cycle and offset is not an acceptable method to create a non‑coordinated operation. Refer to the typical hookup diagram.  


3. All TC/TBC clock installations shall be wired as detailed in figure 1.  This method is used for both full and semi actuated operation.  


4.
Midnight resync shall occur at 12:00 AM.


5. A program card shall be completed indicating all input steps and settings. Four copies shall be provided. One copy left in the cabinet.  Three delivered to the engineer along with the cabinet wiring diagrams.

TIME CLOCK / TIME BASE COORDINATION



Switch 3




Switch 4
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FIG. 1

24 VOLT RELAYPRIVATE 


All 24 Volt relays shall meet the requirements of one of the following two types.  Diodes shall be installed across the coils of all direct current relays to shunt the reverse voltage generated when the coil de‑energizes.  All diodes shall be general purpose ECG 125 1000prv @ 25A or equivalent, rated at least .5 amp forward biased.  Diodes shall be external to the relay, not enclosed in the dust cover.

TYPE A:  Midland Ross, Midtex 155‑92 or equivalent.

DESCRIPTION:  


This relay shall be enclosed in a clear polycarbonate removable dust cover.  It shall have a mechanical life of more than 100,000 operations at rated load.

CONTACTS: 


 The contacts shall be 2 form C (D.P.D.T), U.L. rated at 5 amps 120 volts A.C.  The contacts shall be pure fine silver (gold flash).  There shall be no tungsten (lamp) load on the contacts of this relay.

COIL:  The coil shall operate on 24 V.D.C. and have no less than 450 OHMS impedance.

SIZE:  The relay shall be no larger than 65mm(2.5") H x 40mm(1.5") L x 40mm(1.5") W.

BASE:  This relay shall have an eight pin octal plug‑in base with the pin designation shown below:

1.  Common (1)

2.  Coil

3.  Normally open (1)

4.  Normally closed (1)

5.  N.C. (2)

6.  N.O. (2)

7.  Coil (2)

8.  Comm.

                                                                  

                Bottom View And Wiring Diagram

SOCKET:  The socket shall be a closed back, screw terminal type.  The front mounted screws shall be 6‑32 capable of accepting #14 AWG wire.

110 VOLT RELAYPRIVATE 


All 110 volt relays shall meet the requirements of one of the following two types.  Across the coil of each relay there shall be a molded suppressor rated at  .1uf ‑ 47 ohm @ 600V to suppress electrical noise created by the energization / de‑energization of the relay.

TYPE F:  Midland Ross, Midtex 136‑62T3A1 or equivalent

DESCRIPTION: 


Relays of this type shall function as flash transfer, power switching and signal drive.  Other uses are acceptable, however, type G relays cannot be used for the above applications.

CONTACTS:


The contacts shall be in the D.P.D.T. form and consist of 10mm(3/8") diameter silver cadmium oxide, rated at 20 Amps @ 117 VAC resistive.

COIL:


The coil shall operate on 110 VAC.  No semi‑conductors will be allowed in the coil circuit of this relay.

SIZE:


The relay shall be enclosed in a clear plastic dust cover. The overall dimensions shall be no larger than 63mm(2 1/2") x 94mm(3 3/4") x 47mm(1 7/8") as illustrated below.

BASE:


This relay shall have an eight blade plug‑in base, Ventron Beau Plug P‑5408 or equivalent with the pin designations as shown below:


1.   Coil

2.   Coil

3.   N.C. 1

4.   N.C. 2

5.   Comm. 1

6.   Comm. 2

7.   N.O. 1

8.   N.O. 2

SOCKET:


The socket shall be Ventron Beau Plug S‑5408 or equivalent, contacts rated at 15 Amps @ 1750 VRMS.

TYPE G: Magnecraft, W 88 ACXP‑8 or equivalent

DESCRIPTION:


Relays of this type shall function in low current switching applications such as interconnect interface or pre‑emption circuits.  A clear polycarbonate plastic enclosure shall cover the relay mechanism.

CONTACTS:


The contacts shall be in the D.P.D.T. form and consist of 5mm (3/16") diameter gold flashed, silver alloy, rated at 10 Amps @ 120 VAC resistive.

COIL:


The coil shall operate on 120 Volts AC and require a nominal 3 VA.

SIZE:


Height, length and width dimensions shall be the same as the 24 volt relay Type A:  35mm (1 3/8") x 60mm (2 3/8") x 35mm (1 3/8").

BASE:


The base shall be an octal plug with the pin designations the same as the 24 volt relay Type A.

SOCKET:


The socket shall be the same as that for the 24 volt relay Type A.

TIME DELAY RELAYPRIVATE 

120 VAC
SSAC TDM120A or equivalent

 24 VDC

SSAC TDM24DL or equivalent

DESCRIPTION:



The time delay relays shall be self enclosed, plug‑in, delay on operate type. They shall be digitally timed and adjustable by the use of dip switches located on the top of the case. The timing range shall be 1 to 1023 seconds in 1 second intervals. The time delay relays shall have an internal double pole double throw relay with form "C" contacts rated at 10 amps 120 volts AC. They shall operate accurately in a temperature range of ‑20 to +65 degrees C. A 120 volt AC input shall initiate timing of the 120 VAC TDR and a 24 VDC input shall initiate timing of the 24 VDC TDR. Removal of the input voltage shall reset the timer. Maximum dimensions of the case shall be as shown below.


SOCKET:



The socket shall be a standard octal base (8 pin) with screw terminal connectors. The pin designation shall be as shown below.


NON‑ACTUATED ADVANCE GREEN PHASEPRIVATE 



Where the timing and sequence indicates an advance green phase that always precedes the phase in recall (usually phase 2), and that either is fixed timed or is to be extended only, the following guidelines shall be in effect:

1.
The parent phase ON output shall be diode connected to the advance phase OMIT input.

2.
If the advance phase is to be extendable, it shall be in minimum recall. If the advance phase is fixed timed, it shall be in maximum recall. A different advance time may be selected by switching to maximum 2.

Example:
Phase 1 is the advance phase (extendable), in minimum recall.



Phase 2 is the artery, in recall.



Phase 4 is the minor street, in non‑lock.




Phase 2 ON 


 Phase 1 OMIT



Where the timing and sequence indicates an advance phase that is fixed timed (not extendable), and that always precedes either a phase other than phase 2 or a phase not in recall, the following guidelines shall be in effect:

1.
The recall phase (usually Phase 2) ON output shall be diode connected to the advance phase's, parent phase OMIT input.

2.
The parent phase CHECK output shall be diode connected to the advance phase vehicle detector input.

3.
The advance phase ON output shall be diode connected to the following parent phase vehicle detector input. This is to insure a green indication on the parent phase.

4.
The advance phase shall be in the non‑lock mode. The advance time shall be selected from the maximum interval.

Example:
Phase 2 is the artery, in recall.



Phase 3 is the advance for phase 4, in non‑lock mode.



Phase 4 (parent phase) is the minor street, in non‑lock mode.





Phase 2 ON


 Phase 4 OMIT




Phase 4 CHECK


Phase 3 vehicle detector




Phase 3 ON


Phase 4 vehicle detector

ACTUATED ADVANCE GREEN



Where the timing and sequence indicates an advance green phase that is to be extended only, and is to always precede either a phase other than phase 2 or a phase not in recall, the following guidelines shall be in effect:

1.
The phase ON outputs of all phases that could precede the advance phase, shall be diode connected to the parent phase OMIT input.

2.
The parent phase CHECK output shall be diode connected, through the normally closed contacts of a relay, to the advance phase vehicle detector input. The advance phase loop detector output shall be connected to the normally open contacts.

3.
The relay coil shall be energized by the advance phase ON output, which in turn will switch the vehicle detector input from the parent phase CHECK circuit to the loop detector.

4.
The advance phase ON output shall be diode connected to the following parent phase vehicle detector input. This is to insure a green indication from the parent phase.

5.
The advance phase shall be in the non‑lock mode.

Example:
Phase 2 is the artery, in recall.



Phase 3 is the pedestrian phase.



Phase 4 is the advance for phase 5, in non‑lock.



Phase 5 (parent phase) is the minor street, in non‑lock.


   Phase 2 ON 

                                             

Phase 5 OMIT

   Phase 3 ON 







Phase 4 loop detector output







Phase 4 vehicle detector input








Phase 5 CHECK


   Phase 4 ON



24 VDC

                              

   Phase 4 ON


Phase 5 vehicle detector input



The 24 volt relay shall be Type C as previously described in these specifications.

NON‑ACTUATED CLEARANCE PHASEPRIVATE 

NON‑ACTUATED LAG GREEN PHASE



Where the timing and sequence indicates a non‑actuated clearance phase or a lagging green phase that always follows the phase in recall, the following guidelines shall be in effect:

1.
The parent phase ON output shall be diode connected to all appropriate phase OMIT inputs except the clearance phase.

2.
The remaining actuated phases shall have their CHECK outputs diode connected to the clearance phase vehicle detector input.

3.
The clearance phase ON output shall be diode connected to the following phases vehicle detector input (if the phase is in non‑lock mode). This will prevent the controller from returning to the parent phase from the clearance phase without servicing the minor street.

4.
The clearance phase shall be in the non‑lock mode.

5.
The clearance, or lag green time shall be selected from the maximum interval.

Example:
Phase 2 is the artery, in recall.



Phase 3 is the clearance phase, in non‑lock.



Phase 4 is the pedestrian phase.



Phase 5 is the minor street, in non‑lock.







Phase 4 OMIT

   Phase 2 ON







Phase 5 OMIT

   Phase 4 CHECK  






Phase 3 VEHICLE DETECTOR input

   Phase 5 CHECK  

   Phase 3 ON


Phase 5 VEHICLE DETECTOR input



Where the timing and sequence shows a non‑actuated clearance phase or lagging green phase following either a phase other than phase 2 or a phase not in recall, the following guidelines shall be in effect:

1.
The parent phase ON output shall be diode connected to the following clearance phase vehicle detector input. This insures the clearance phase will always follow the parent phase.

2.
The clearance phase shall be in the non‑lock mode.

3.
The clearance, or lag green time shall be selected from the minimum green interval.



Parent phase ON 


Clearance phase VEHICLE DETECTOR input

ACTUATED CLEARANCE PHASE

ACTUATED LAG GREEN PHASE



Where the timing and sequence indicates an actuated lagging green phase that is to be extended only, and always follows another phase, the following guidelines shall be in effect:

1.
The parent phase (usually phase 2) ON output shall be diode connected to the phase OMIT inputs of all phases that could follow the lag phase.

2.
The CHECK outputs of all phases that could follow the lag phase shall be diode connected, through the normally closed contacts of a relay, to the lag phase vehicle detector input. The lag phase loop detector output shall be connected to the normally open contacts.

3.
The relay coil shall be energized by the lag phase ON output which in turn will switch the phase detector input from the CHECK circuits to the loop detector.

4.
The lag phase shall be in the non‑lock mode.

Example:
Phase 2 (parent phase) is the artery, in recall.



Phase 3 is the lag phase, in non‑lock.



Phase 4 is the pedestrian phase.



Phase 5 is the minor street, in non‑lock.

                              

Phase 4 OMIT

  Phase 2 ON 

                              

Phase 5 OMIT


                            

Phase 3 loop detector output

                  



Phase 3 VEHICLE DETECTOR input


                  





Phase 4 CHECK

                                                               
Phase 5 CHECK



  Phase 3 ON 



24 VDC

                             



The 24 VDC relay shall be Type C as previously described in these specifications.

FLASHING STOP AHEAD SIGNPRIVATE 



Where the timing and sequence indicates a flashing stop ahead sign, the clearance interval following the phase that the sign is off shall be timed by the following method.



The following phase shall be used for the clearance time. These phases shall be overlapped. The green indication will be maintained by the overlap feature and the following phase green time will be the stop ahead sign clearance.



The artery phase ON output shall be diode connected to all other phase OMIT inputs except the clearance phase and the artery phase. The CHECK outputs from the remaining phases (as needed) shall be diode connected to the sign clearance phase vehicle detector input. The clearance phase shall be in the non‑lock mode.

 




   Artery phase
Remaining phases

   ON output
OMIT inputs













   Remaining phases
Clearance phase

   CHECK outputs      
vehicle detector input









If the non‑artery phases are in the non‑lock mode, a call must be forced to the non‑artery phase once the controller leaves the artery Hold interval (either artery walk or artery green). This prevents a false "Stop Ahead" indication if a vehicle turns right on red during the flashing sign clearance interval.

 artery ped clearance
non‑artery phase

        or 


vehicle detector

  clearance phase ON


Unless otherwise shown on the plans, the 110 VAC flash power shall be from a spare load switch in the controller cabinet. The load switch input shall be driven with the flashing logic output from the controller. The flashing logic output shall be disconnected from the load switch during the intervals the sign is inactive.

 

                                                   


Spare load switch input










Flashing logic


Phase 1 On




24 VDC



                                  


Phase 2 On 



Typical drive circuit for “WHEN FLASHING STOP AHEAD” sign

TIME BASE COORDINATION
MAX II ACTUATION BY PEDESTRIAN CALL


When the sum of the split times, including the walk and don’t walk, exceed the background cycle length, the designer may choose to either allow a double cycle of the background timer or reduce the phase timings when the ped phase is called. Reduction of the phase timing by switching to MAX 2 avoids double cycling.

Where indicated on the plans the exclusive pedestrian phase will call MAX II. The minor movement max 2 times are set low so that the total phase times do not exceed the coordination cycle length.


Install a 24 volt relay connected to the inputs and outputs as shown on the following schematic.

Operation: When the controller advances to the exclusive pedestrian phase, the relay is actuated and latched. MAX II timing is selected for one complete cycle, until the relay is unlatched by the artery yellow (absence of red or green).

Example:   Phase 2 is the artery. Phase 3 is the exclusive pedestrian phase.


Phase 2 RED












LOGIC GROUND

Phase 2 GREEN














MAX II

Pedestrian
Phase 3 ON










24VDC
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