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INTRODUCTION

The siren activated Emergency Vehicle Preemption (EVP) system uses the siren on an emergency vehicle to initiate special signal timing designed to hold or bring up a green light for the emergency vehicle as quickly as possible.  Microphones mounted at or in advance of the intersection pick up the sound of the siren.  An EVP indicator lamp provides feedback to the emergency vehicle driver that the controller has picked up the call and is or is not responding to it.

Mn/DOT first evaluated siren activated EVP in Bemidji in the fall of 1997.  The benefit is that it provides an alternative to optical EVP systems without the additional cost of the emitters and, therefore, is accessible to any emergency vehicle with a properly working siren.  The results of the preliminary investigation showed that the system is feasible and that the users of the system were satisfied with its performance.

On June 1, 1999, Mn/DOT issued Technical Memorandum No. 99-24-T-02 which defines how EVP in general is to operate in Minnesota, including frequencies for optical emitters, use of indicator lights, and appropriate EVP operation with various intersection phasing.  The memo also allows the optional use of the siren activated EVP when requested by local agencies, but only outside of the eight county metro area.  The system has to be pre-approved by Mn/DOT.  The Tech Memo is still in effect until December 31, 2003, or when the Minnesota Manual on Uniform Traffic Control Devices incorporates the information.  These Guidelines do not affect the information in the Tech Memo.

Beginning in the fall of 1999, a statewide committee assembled to examine the performance of the siren activated system that was in place in Bemidji, Fosston, and Bagely.  The committee recommended a formal evaluation of the installed siren activated systems prior to further large scale implementation.  The Office of Traffic Engineering and ITS (OTE/ITS) completed the field evaluation of the system on September 26, 2001, and produced a final report on November 1, 2001.  The evaluation showed wide variation in the activation distances and some cases of not operating at all.  Many of the problems the report documented were due to installation and testing problems and to inadequate siren performance and mounting.  OTE/ITS sent out a memo dated October 26, 2001, indicating that it would no longer approve requests for the siren activated system.

In a meeting in Bemidji on December 27, 2001, Mn/DOT determined the need for these Guidelines for the installation of siren activated EVP in order to address the concerns that resulted in the OTE/ITS disapproval memo.  The Guidelines address determining where siren activated EVP is appropriate, the need to work with the users to ensure adequate siren performance, design considerations, construction and testing considerations, operations and maintenance considerations, and sample special provisions.  Although many of the issues the Guidelines address could apply to both siren and optical EVP, the Guidelines specifically address the siren activated system.

PLANNING

Operational Considerations

User needs should drive the choice for using siren activated EVP and the design of the system.  The district should determine the operational needs from the potential users.  Emergency users include police, fire, and ambulance.  Non-emergency users include public transit operators.

Operational needs for emergency users may include:

Emergency vehicle routes and directions.  This information will indicate which approaches need detectors.

Anticipated speed of emergency vehicles.  This information will help determine the activation distances required.

Silent operation.  In some areas, the police have desired the capability to preempt the signal without the use of a siren.  If this is the case, optical preemption is needed.

Note 1: Sirens and flashing lights are required by statute to proceed through a red indication.

Note 2: The system is not intended for use as event or incident traffic control.

Potential operational needs for non-emergency users may include any existing agreements or plans for bus priority control of traffic signals.  Buses cannot use the siren activated system.

Other Considerations

In addition to the operational needs described above, other system considerations may include:

Current fleet sirens.  The system is very sensitive to the placement and quality of the siren.  The sirens must be capable of operating in "yelp" mode, must produce regulation output amplitude as specified by the Society of Automotive Engineers (SAE) and CCR, and must be adequately mounted to activate the system.  The system may provide less activation distance or no activation with inadequate sirens and siren mounting.

Current fleet optical emitters.  There may be an existing installed base of optical emitters.  Users may want to use them rather than to modify their sirens.

Costs.  The users may want to evaluate the cost of relocating and/or replacing deficient sirens versus procuring and installing optical emitters.

Site considerations.  Physical obstructions, skewed intersections, or other factors may affect the operation of the system.

Working with Local Users

The district should work with the local users during the planning stage to ensure good operation and correct use of the system.  This includes coordinating training and educating the users on the characteristics of the system and requirements for siren output and mounting.  The district should also work with users in monitoring of system performance after the system is installed.

DESIGN

The design of the siren activated preemption system should follow the applicable portions of the Minnesota Manual on Uniform Traffic Control Devices, any EVP technical memos currently in effect, policies stated in the Traffic Engineering Manual, and design practices indicated in the Signal Design Manual.

Microphone placement should be as per manufacturer's recommendations.  The microphone may need to be mounted in advance of the intersection on a pedestal in order to obtain the necessary activation distance for some high speed roads or where there are horizontal curves.

The detector cable should be 2/c#14 detector lead-in cable or be the same 3/c#20 that is installed for optical systems.

Signal plan layout sheets should show the same information as for optical EVP, and should be labeled to indicate it is a siren activated system.

The project contract documents should include requirements for testing and documentation as per manufacturer literature; training for users (drivers and signal operations), installation, and maintenance; and a 5 year warranty.

Attached are sample special provisions for a siren activated EVP system.

If the detectors will be installed on a mast arm pole and there is not an existing hub on the mast arm at the required location, the contract documents should call for new hubs as per the attached specification.

CONSTRUCTION

The Contractor should furnish and install the field components and wiring, including the detector (microphone), EVP indicator light, and cables.  For both new and existing signal systems, the Contractor should furnish the cabinet components to Mn/DOT for Mn/DOT to install into the cabinets.  This includes the controller card(s) and any required wiring harnesses.  For new systems, Mn/DOT will wire the equipment into the cabinet in the shop before the cabinet is delivered to the job site.  For existing systems, Mn/DOT will normally wire the equipment into the cabinet in the field.

The Contractor should work with Mn/DOT to ensure correct installation including correct wiring within the cabinet and correct field wiring.  Each approach should be tested using a siren on an approved vehicle.

OPERATIONS AND MAINTENANCE

The system requires no specific routine operations or maintenance.  The system should be retested if there is any work in the cabinet that could affect the proper operation of the system or if there are major changes to the environment at the site that could affect the acoustics.
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SIREN ACTIVATED

EMERGENCY VEHICLE PREEMPTION SYSTEM

SAMPLE SPECIAL PROVISIONS

Materials Section:

Emergency Vehicle Preemption (EVP) Equipment

The Contractor shall furnish and install emergency vehicle preemption (EVP) equipment in accordance with the applicable provisions of Mn/DOT 3814 and with the following:

The Contractor shall furnish and install Traffic Systems LLC SONEM 2000 Digital Siren Detectors (Microphone) and confirmatory lights, at the locations indicated in the Plans, as directed by the Engineer, and as follows:

---
The siren activated EVP system shall consist of the following components:

1. SONEM 2000 Digital Siren Detectors.

2. SONEM 2000 Controller Unit.

3. SONEM 2000 System Software and manual.

4. Confirmatory Lights (Flood Lamp Type).

5. EVP Detector Cable (2/c #14).

The Contractor shall furnish the SONEM 2000 controller unit  to the Department at the Mn/DOT Electrical Services Section (ESS), 6000 Minnehaha Avenue,      St. Paul, MN., 55111 for installation into the Department furnished traffic signal cabinet.  The controller unit shall be delivered to ESS at least thirty (30) normal working days in advance of when the Department furnished traffic signal cabinet is required on the job site.

---
Each digital siren detector shall have a reception range of approximately 1000 - 1200 feet.  The Department will measure the preemption distance prior to system acceptance by the Department.

---
The Contractor shall provide the SONEM 2000 System Software           and manuals to the Department at the Mn/DOT District 2 Office,          3919 Hwy. 2 W, P.O. Box 490, Bemidji, Mn. 56619.

---
The confirmatory lights shall be in accordance with Mn/DOT 3814       and the detail in the plan.

---
The EVP detector cable shall be 2/c #14 Loop Detector Lead-in Cable     in accordance with Mn/DOT 3815.

---
Instruct emergency vehicle operators or their representatives in the operation of the system.  Instruction shall include introductory training when the first systems are installed in each community, as specified in the Manufacturer's "Emergency Vehicle Driver Training Guide".   This service shall include the Manufacturer performing a one time process for testing vehicle sirens that will be using the siren activated system.

---
Instruct operations and maintenance personnel in the operation  and maintenance of the system and the operation of the system software.

---
Warranty:

The Manufacturer shall provide a Protection Plan that will warrant the component parts that prove to be defective in workmanship and material during the first five (5) years from the date of purchase during which all defective equipment (including controller cards) will be replaced or repaired.  Upon notification by the Department that a unit is defective,   the Manufacturer shall have a replacement unit in hand to the Department within twenty-four (24) hours from the time of notification by the Department.  The Contractor shall provide three (3) copies of the manufacturer's warranty for distribution by the Engineer. 

---
Certification:

The Contractor shall certify that all component products are designed, manufactured, and tested as a system and will meet or exceed the requirements   of this specification.

NO OTHER SIREN ACTIVATED SYSTEMS HAVE BEEN APPROVED BY Mn/DOT AT THIS TIME.

Construction Requirements Section:


Emergency Vehicle Preemption (EVP) Equipment InstallationPRIVATE 

Mn/DOT 2565.3S is hereby deleted and replaced with the following:


The siren activated EVP detectors and confirmatory lights shall be installed atop traffic signal truss-type mast arms in accordance with the following provisions:


1.
The detector, indicator light, and wiring and connections shall be installed in accordance with manufacturer's instructions (See Field Installation Guide - Appendix: "Pole & Mast Arm Detector Mounting").


2. 
The detectors shall be aimed at the center of the roadway approximately 1000 – 1200 feet from the intersection.


3. 
Mount the detectors on the mast arm or other location as directed by the Engineer. 


4. 
In the event at installation, a noticeable obstruction is present in line with the detector, the Contractor shall be obligated to advise the Engineer before installation.


5.
The detector and confirmatory light shall be attached to the traffic signal mast arm to the satisfaction of the Engineer.


6.
All extension hardware shall be painted the same color as the traffic signal mast arm to which it is attached.  The detector and indicator light assembly shall not be painted.


7.
All hardware shall be tightened securely.


8.
The detector and confirmatory light shall be installed and mounted in such a way so as to insure the watertight integrity of the complete assembly.


9.
The Contractor shall install the detector cable continuous, without splices, from connection at the EVP detector to the traffic signal cabinet.


10.
The detector cable shall be appropriately marked in the traffic signal cabinet with cable numbers as indicated on the field wiring diagram.

11.       All EVP detectors and confirmatory lights shall be operational when the

            traffic control signal system is initially turned on.

12.       The Contractor shall provide system checkouts that include the following:



---
Analyze and calibrate the system.



---
Verify proper installation per manufacturer recommendations.



---
Verify that ranges are properly set.

Attachment B

MAST ARM

MOUNTED

HUBS
[Note: If the detectors are to be installed on mast arm locations where there is no existing hub, the special provisions should include the following in the Materials section and should include the detail attached.]

MAST ARM MOUNTED HUBS

Where new mast arm mounted hubs are required, the Contactor shall furnish and install new "KBR-3/4" PIPE THREAD HUB" as detailed elsewhere in these Special Provisions.
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KBR - 3/4" PIPE THREAD HUB
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