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SUBJECT: Legislation to appropriate an additional $6.5 million for the Transit Division’s Breda Conversion Project

BACKGROUND: The adopted Transit Capital Improvement Program includes a project to convert to electric trolleys fifty nine of the articulated, dual-powered, former tunnel buses purchased in 1990 from the Breda Corporation. This $5.5 million project was first included in the CIP in 2003 as a cost-effective way to replace Metro’s aging, high-maintenance, articulated trolley fleet.  A key consideration at the time was that the estimated cost of a new articulated trolley was approximately $1.2 million.
Additional budget authority of $6.5 million for the Breda Conversion Project (A00480) is requested to upgrade a portion of the electric trolley overhead wire network to ensure service reliability when the Bredas are fully deployed.  This budget authority will be used to upgrade the conductors and wires and install 200 utility poles along a six mile stretch of the existing electric trolley system in an area running north from Montlake through the University District and Wallingford.  While this would be a 118 percent increase in the project cost, the Transit Division notes that it is still significantly less than the $60-70 million cost of purchasing new articulated trolley buses. 

The converted Breda trolley has different electrical power requirements than the articulated electric trolleys in service since 1987.  Despite removal of the Breda’s diesel engine and fuel tanks and modifications to its brakes and heaters to reduce power consumption, testing showed that power consumption was still higher than the existing coaches when pulling away from bus stops, particularly on hills.   

To determine the effect of that increased consumption on the trolley overhead system, the Transit Division worked with a consultant (LTK) to develop a model of the trolley power network.  This model network included details of the fleet’s power demands, updated route information, bus zone locations, and the grades of streets and frequencies of the trolley service.  The analysis concluded that in certain areas of the University District, Montlake and along NE 45th Street, up to thirty five coaches per month could experience significant service delays due to voltage drops unless changes were made to lower power demand or increase supply.  When modifications to the Breda coaches failed to reduce the power requirements sufficiently, the Transit Division considered two alternatives: 

· adding more power substations, or 

· upgrading the overhead trolley wires and replacing or adding 200 utility poles between Montlake and Wallingford.
The option of adding substations was rejected as too costly, time-consuming and disruptive of surrounding neighborhoods, so the decision was made to upgrade the wires. 
ISSUES:  
Risk of Service Disruptions  The entire trolley system is designed with enough power supply redundancy to ensure uninterrupted service even with the loss of one of its eighteen power substations. The addition of the Breda trolleys creates some potential holes in that redundancy under certain circumstances at certain times of the day. The estimate in the Executive’s transmittal letter that “up to thirty five coaches per month could experience service delays due to voltage drops” is based upon an assumption that one of the six power substations supplying this portion of the overhead wire network will be out of service at the time, yet there is insufficient data to permit an assessment of that risk. 
When all six substations in this segment of the trolley system are functioning, there is no concern that the Breda trolleys might cause a service disruption. Substations suffer unplanned shutdowns very infrequently but even if one of these six substations were to shut down, there would be no cause for concern unless it happened during the morning or afternoon peak period and, even then the power demands of the Breda trolleys would not automatically trigger a service disruption. A peak-period substation shutdown would make this six miles of the trolley system vulnerable to a Breda-induced service disruption if certain other factors (bunching of trolleys on this wire segment and/or a number of trolleys simultaneously pulling away from bus stops and/or climbing hills) combined to trigger a voltage drop. To be able to assess the risk this actually happening, before investing $6.5 million to prevent it, would require data on past substation shutdowns which the Transit Division does not have. Information on shutdown frequency, time of day, day of the week, duration and cause would not only indicate the potential for service disruptions but also the potential for managing substation shutdowns to prevent them from triggering service disruptions. 
Transit Capital Planning and Management Audit  The absence of past substation performance data or any analysis of the alternatives  to the Transit Division’s proposal is consistent with the findings of the Auditor’s recent Transit Capital Planning and Management Performance Audit which found that some Transit Division capital planning practices “make it difficult for Transit to be held accountable for its decisions and for the County Council to provide effective oversight.”
Timing Considerations  This proposal was first transmitted with the 2nd Quarter Omnibus CIP Ordinance (2005-0267) in June of this year but was later removed by the Council. The Executive was requested to retransmit the proposal as separate legislation which occurred on September 29th.  Once authorization to proceed is given, it will take at least a year for the 200 utility poles to be manufactured and installed and the overhead wire modifications to be completed. 
The conversion of fifty nine Breda coaches to trolleys, originally scheduled for completion in 2005, has been delayed and currently only fourteen are in service.  Since the Transit Division has stated that it will not fully deploy the Breda trolleys until the proposed trolley wire upgrade is complete, there is no danger of a service disruption if the Council were to defer funding this project to allow the Transit Division to accumulate sufficient substation performance data upon which to base an analysis of the risk of a Breda-induced service disruption. If, after reviewing that analysis, the Council ultimately approves this project, the delay will have resulted only in delaying the replacement of some of the eighteen year-old articulated trolleys now in service.
Additionally, it is not clear how long this $6.5 million wire upgrade will be needed. The Transit Division will face a number of major capital investment decisions for the trolley system in the next ten years at a time when trolley infrastructure costs are escalating, continued federal subsidy of trolley purchases is uncertain and new cleaner quieter bus technologies are being developed. The 189 forty and sixty-foot trolleys, including all of the converted Bredas, will need to be replaced within nine years; segments of the overhead wire network and some wooden utility poles will need to be replaced and one or more new substations may be needed if trolley service is expanded. 
Alternative The Transit Division has not analyzed the option of proceeding with the deployment of the Breda trolleys and managing the system to avoid or minimize any service disruptions that may result. Trolley service disruptions occur now despite the substation redundancy built into the system and they are managed by service supervisors and other field personnel. These are unforeseen disruptions requiring quick response to minimize the inconvenience for bus riders as well as general traffic delayed by a trolley stopped in the middle of a street. 
By contrast, a disruption resulting from a Breda-caused voltage drop would often come with advance notice since it can occur only in conjunction with a substation shutdown, and would not necessarily happen immediately following a shutdown. In many cases, service supervisors in the field and dispatchers monitoring bus movements from the Control Center would have time to respond to a substation shutdown reducing electrical power demands by ensuring adequate spacing between trolleys on that wire segment, temporarily substituting diesel/electric hybrid coaches for Bredas, or other strategies. Planned annual substation maintenance shutdowns of four to five days could also be managed in this fashion. 
The Transit Division has an opportunity to explore this option while, at the same time, gathering data on substation shutdowns to inform a risk-assessment of service disruptions triggered by Breda trolley power demand. Fourteen Bredas are currently in service and more are being converted. The Transit Division could develop a plan to test the Breda impact beginning immediately by adding the new trolleys incrementally on routes serving Montlake, the University District and Wallingford. At the same time, detailed data on future substation shutdowns could be gathered. If service disruption problems appeared and proved unmanageable, the impact of a delay of four to six months in authorizing this $6.5 million expenditure would mean additional service and associated maintenance costs for a portion of the soon-to-be-retired trolley fleet.
ATTACHMENTS:
 

1. Proposed Ordinance 2005-0404
2. Executive Letter of Transmittal, dated September 29, 2005
3. Fiscal Note
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Kevin Desmond, General Manager, Transit Division
Bob Cowan, Director, Office of Management and Budget
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