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July 18, 2007

The Honorable Larry Gossett

Chair, King County Council

Room 1200

C O U R T H O U S E

Dear Councilmember Gossett:

The 2005 Adopted Budget Ordinance (15083) was amended to include an expenditure restriction related to a supplemental budget request for the Metro Transit trolley wire system.  The request was made to add funding for an upgrade of the system, necessary to maintain system reliability on our popular electric trolley system.  Specifically, Ordinance 15083 was amended to include:  

ER 5 Expenditure Restriction:

No portion of the funds appropriated for CIP Project A00480, 60 Ft Trolley Buses (Breda Conversion), shall be expended for an upgrade of the electric trolley overhead power system until the executive has submitted and the council approved by motion a business case for the proposed overhead wire upgrade, which shall, at minimum, include,

A. Data on the frequency, duration, timing, and cause of unplanned electrical substation shutdowns in the subject wire segment;

B. Analysis correlating substation shutdown information with the periods of potential under voltage identified in the LTK Engineering Services’ November 1, 2004, Breda Trolley Bus Traction Simulations Study;

C. Analysis of the range of potential service interruptions attributable to the addition of Breda trolleys, including the number of coaches delayed and the duration of such delays; and

D. Analysis of potential operational preparations for, and responses to, substation shutdowns that could be undertaken to minimize or eliminate the possibility of service disruptions attributable to the addition of Breda trolleys.

Transit staff has completed additional system testing and I am pleased to submit for your consideration a business case for the Trolley Wire Upgrade project and a motion to approve the business case.  This project will enable Transit to move ahead with the necessary trolley wire upgrade and assure the ongoing reliability of the system.  

Background

The Transit Division’s Capital Improvement Program (CIP) includes a project to convert up to 60 of the retired Dual-Powered Breda Coaches (Bredas) to operate solely in electric trolley mode.   

The articulated electric trolleys are used on Routes 7, 43, 44, and 49 operating from Ballard through the University District and Capitol Hill to Downtown and south through the Rainier Valley.  

This project was first included in the CIP in 2003 as a cost effective opportunity to replace Metro’s aging, high maintenance, articulated trolley fleet.  A key consideration at the time was the estimated cost for new articulated trolley buses, approximately $1.2 million per vehicle.  Metro Transit staff had just successfully completed a remanufacturing process for the standard trolley coaches resulting in more than $30 million in cost savings compared to the cost of purchasing new vehicles.  

The first step in the process, completed in 2003, was to determine the feasibility of converting the Bredas to electric-only mode.  Metro Transit’s Vehicle Maintenance group completed an engineering assessment and developed a prototype vehicle.  Even though many of the diesel drive-train components were worn out, the electric drives were still in good operational order.  Initial testing of the prototype showed that the conversion would work.  Additional appropriation authority was obtained in 2004 and 2005 to convert the vehicles at an average cost of approximately $90,000 per vehicle.  This effort would also enable Metro Transit to slightly expand the size of the articulated trolley fleet to accommodate service growth.  Transit was able to expand the fleet by 13 coaches at a cost of slightly more than $1 million compared to the more than $15 million cost of purchasing new vehicles. 

Following the testing of the prototype vehicle, electrical tests were undertaken to evaluate the impact this change in fleet would have on the trolley overhead power system.  

Converted Bredas were tested to identify their electrical power requirements.  The prototype Breda bus has different electrical power and performance characteristics than the 20-year old articulated electric trolleys Metro currently operates.  As part of the conversion process, the diesel engine and fuel tanks are removed and changes are made to the brakes and heaters to reduce power consumption.  Despite these changes, testing showed that the electric power consumption was still higher than the existing coaches when pulling away from bus stops, particularly on hills.   

To determine the effect that increased power consumption would have on the trolley overhead system, the Transit Division worked with electric systems consultant LTK Engineering to develop a model of the trolley power network.  The model network included details of the fleet’s power demands, updated route information, bus zone locations, street grades and frequencies of the trolley service.  Six of the system’s 33 substations are located in the corridor of concern.  The testing done with the model demonstrated the likelihood of increased service disruptions in areas of the University District, Montlake, and along NE 45th Street to Ballard under certain conditions.  The testing also concluded that when all substations are on-line, no service disruptions should be experienced.  Similarly, testing demonstrated that service disruptions were not likely to occur at night and on the weekends when fewer coaches are in service.   

However, having one or more substation off-line is a relatively common condition for the trolley system and the system needs to be able to continue to function during these events.  With the increased power consumption of the reconditioned Breda coaches, the model testing determined that up to 38 coaches per month could experience service delays due to voltage drops unless changes were made to lower the power demand or increase the supply.  

As a result of this extensive technical review, a supplemental budget ordinance was transmitted to the council on September 29, 2005 requesting an increase of $6,500,000 to the project.  During council review a number of questions were raised about the project.  Transit and Executive staff worked with council staff to address these concerns.  At the end of these discussions, council moved forward by approving the supplemental budget request with the addition of an expenditure restriction to address some specifically identified concerns.  

On December 2, 2005, I signed Ordinance 15329 which provided appropriation authority of $6,500,000 to CIP Project #A00480, Breda Conversion to Trolley.  

In order to respond to the expenditure restriction, Transit staff and their consultant, LTK Engineering, conducted additional field testing and incorporated actual data on substation outages into the simulations.  Testing with actual data as well as the field tests demonstrated that up to 51 vehicles per month could experience service delays due to voltage drops.  This is an even larger impact then was documented in the earlier simulations and supports the need to take steps to mitigate these service disruptions.  These results have been incorporated into the attached business case.   

The terms of the 2007 expenditure restriction was thought at one time to supersede the 2005 expenditure restriction on the same project.  While some expenditures have been made against the capital project, those expenditures were made in the belief that the 2005 restriction had been superseded.  Through May of this year, approximately $35,000 of staff time and other charges have been recorded against the project.  Some commitments have been made, although Transit has not yet made payments on the commitments and could potentially cancel some of this work if council decides they do not want to move forward with this project.
Conclusion
The original computer simulation model and engineering analysis demonstrated a hypothetical problem operating the fleet of up to 60 reconditioned Bredas.  The simulations demonstrated that up to 38 vehicles could be impacted.  To refine the study, actual substation outage data replaced the original assumptions in the simulation.  These results indicated that the problem was potentially greater than originally believed with up to 51 vehicles being impacted by low power.  For further validation of how the reconditioned Bredas would operate during substation outages, field tests using various outage conditions were conducted.  

The actual data allowed staff to identify specific information on time, place, and number of trolleys that would experience a low voltage condition and come to a stop in the street.  The data demonstrates that substations do fail unpredictably and reconditioned Bredas cannot operate under those low-voltage conditions.  The tests also demonstrated that the service reduction resulting from these conditions could not be easily managed by Transit.  

Upgrading the trolley wire to alleviate these outage conditions is the most effective approach to maintain today’s level of reliable service.  There were six outages during the simulation period, and if the reconditioned Breda’s had all been in service, an average of 51 trolley buses per month would have stopped in mid-service.  The trolley system is heavily used and service disruptions of this magnitude would impact more than 28,900 average weekday daily boardings [per the Spring 2007 service change statistics].  These passengers would experience delays and additional crowding on replacement coaches.  

Recommendation

It is my recommendation that council adopt the attached motion approving the business case in support of moving this project forward.  It is our responsibility and our passengers’ expectation that we minimize avoidable service disruptions to Trolley route passengers, while implementing cost-effective methods to provide continuing service.
Sincerely,

Ron Sims

King County Executive
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