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SUBJECT: Legislation that would approve a business case submitted by the Transit Division to upgrade a portion of the trolley system’s overhead wire network. 
SUMMARY: The Executive has transmitted a justification for the proposed expenditure of $6.5M to ensure uninterrupted operation of electric trolleybuses through the Montlake, University District and Wallingford neighborhoods of Seattle. The 2007 addition of a new articulated trolley fleet has raised concerns that, under certain circumstances, power demands might exceed capacity on that overhead wire segment causing erratic operations or a complete shutdown of service at points. The proposed installation of 100 utility poles and additional wiring would restore the power supply redundancy that existed before the arrival of the new trolley fleet with its higher power requirements.
BACKGROUND: 

November 2003 – Breda Trolley Conversion Authorized
With its adoption of the 2004-2009 Transit Capital Improvement Program, the Council authorized a $5.5M project to convert dual-powered tunnel buses into electric trolleys to replace Metro’s aging, costly to maintain, articulated, trolley fleet. Rather than purchase new trolleys, the Transit Division chose to create trolleys from the dual-mode buses purchased in 1990 from the Breda Corporation to operate on electric power in the transit tunnel and diesel power elsewhere. Removing the diesel components and refurbishing the Breda coaches allowed the Transit Division to avoid purchasing 59 new trolleys at an estimated cost of $1.3 million each. 

November 2005 – Trolleywire Upgrade Proposal
After tests of a converted Breda prototype showed that its power draw was greater than that of the trolley it would replace, a consultant’s analysis identified peak-demand circumstances in which overhead wire voltage in a portion of the system would drop below the minimum necessary causing trolleys to slow or stop in service. The Transit Division requested an additional $6.5 million to upgrade a six mile wire segment between the Montlake and Wallingford neighborhoods. While the Council approved the additional $6.5M appropriation, it prohibited expenditure until the Transit Division provided a clearer picture of the potential for service disruptions and the options for responding: 

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.

Ordinance 15329

The expenditure restriction reflected the Council’s uncertainty about the likely frequency trolley power substation failures on which the Transit Division based its estimate that “up to 38 coaches per month could experience service delays due to voltage drops” once the Breda trolleys were put into service.  Power is fed to the 70-mile trolley system by 33 substations located at intervals along the overhead wire network. When any one substation is out of service, the two adjacent substations have sufficient output to ensure uninterrupted trolley operations but, under certain circumstances, the higher power demands of the Breda trolleys can exceed the redundancy of the system. The Transit Division’s estimate of 38 trolleys delayed per month was based on very general, system-wide substation outage history and the expenditure restriction was intended to give the Transit Division time to gather actual substation performance data and to analyze the feasibility of managing outages to minimize or avoid service delays.
July 2007 – Breda Conversions Completed, Wire Upgrade Project Begun and Business Case Submitted 
The Transit Division completed conversion of 59 Breda coaches in mid-2007, at which point Bredas were operating at their maximum frequency throughout the system enabling the Transit Division to observe the actual impacts of the Breda trolleys. In the seven months that the Bredas have been fully operational there have been three low-voltage incidents in that wire segment, all the result of problems with the Montlake substation:
· July 18, 2007
seven trolleys were delayed when the substation shut down unexpectedly 

· September 28, 2007 low-voltage due to substation shutdown caused a number of trolleys to slow and shudder in operation

· October 2, 2007 the substation was taken off-line for maintenance during peak demand period causing a number of trolleys to shudder in operation
Beginning in the first quarter of 2007 the Transit Division began to proceed with the trolleywire upgrade project, making expenditures and commitments totaling $470,982 by mid-year. When this came to the Council’s attention and concerns over unauthorized expenditures were raised, the Manager of the King County Department of Transportation suspended all project activity and the Executive forwarded the legislation and business case currently before the committee.
Alternative – Managing Substation Outages 
The trolley power system is designed to maintain uninterrupted supply, even when a substation is out of service, but occasionally a power loss caused by a traffic accident or tree branch does stop all trolleys on a portion of the system. The added Breda power demands have increased this exposure to a problem that the Transit Division already must respond to and manage. If the Council removes the expenditure restriction and the project proceeds, the wire upgrade would not be complete until mid-2008, at which point the Transit Division will have already managed the added risk from the Breda trolleys for one year. 

Beginning with the 2005 expenditure restriction, the Council has sought more specific information from the Transit Division in order to gauge the magnitude of added risk before making an infrastructure investment that will likely be needed only until the Breda trolleys are replaced in six years. Assessing that risk begins with an understanding of the underlying conditions that might result in a disruption of trolley service:
· The potential for the Breda trolleys to cause service interruptions is limited to times when one of six power substations is off-line. When all substations are in on-line there is no concern over the power demands of the Breda trolleys. 

· The risk of service disruptions during a substation outage is limited to weekdays during the morning and afternoon peak periods, approximately six hours a day, five days a week.

· The risk is further narrowed to times during the peak-period when trolleys are bunched and unable to maintain scheduled headways, a relatively common but not constant occurrence.

The other determinant of service disruption risk is the extent to which the Transit Division is able manage service during these infrequent substation outages:

· To a significant degree, periods of potential service interruption could be managed by maintaining trolley spacing using service supervisors who are deployed in vans throughout the system and staff at the Communications Center who are in radio contact with the trolley operators.  With regard to trolley spacing, the business case points out that, “if bunched, especially on hills, it will cause them [trolleys] to lurch or to stop in place…” But, during planned substation outages, “in general, Bredas will operate if headways are maintained…if drivers are made aware of the situation they should be able to maintain service…” The business case goes on to warn that “the stress caused by areas of oscillating low voltage will shorten life of the drivetrain” but since the Bredas will be retired in six years it is not clear whether that is significant. 
· The Transit Division’s 2005 estimate of the potential for “up to 38 coaches delayed per month” was increased in the 2007 business case to 51 per month following analysis of actual substation outages and field tests of Breda trolleys. The 51 trolleys-per-month estimate is derived from analysis of ten months of data (May 2005 – February 2006) when there were five unplanned peak-period substation shutdowns. The Breda trolleys were not yet fully deployed at that point but, had they been, the Transit Division estimates that a total of 514 trolleys on the affected wire segments during those events would have been stopped. But 432 of those “stops” were 
attributed to a single six-day outage that resulted from the failure of a transformer, an occurrence that the business case terms “rare.” Replacing that six-day outage in the business case calculations with a more typical outage event reduces the estimated number of trolleys stopped to approximately ten per month.    
· The business case estimates of stopped trolleys appears to assume that every trolley in the low-voltage line segment would be stopped and that there would be no ability to manage the situation during an outage. If a substation goes off-line unexpectedly during a peak period there will be a delay in reacting and some disruption would be unavoidable, but extended substation outages, or those that begin in the off-peak period, give the Transit Division the opportunity to prepare for and manage service to minimize disruptions. 

· Managing a substation outage would require service supervisors in vans and Communication Center personnel talking to bus operators over the radios to meter the travel of trolleys through the low-voltage wire segment to maintain proper headways. The business case considers this infeasible because it would limit the ability of supervisors and radio personnel to respond to other incidents in the system at the same time. 

REASONABLENESS: 

· Relying on overhead wires for power, electric trolleys experience service interruptions due to factors beyond the Transit Division’s control. This proposed project is a reasonable strategy to completely eliminate the additional element of risk introduced by the deployment of the Breda trolleys. 
· Choosing instead to use existing personnel and procedures to manage the added increment of risk in order minimize service disruptions is a reasonable strategy for prioritizing capital expenditures. 

ATTACHMENTS:
 

1. Proposed Motion 2007-0394, with attachment
2. Executive Letter of Transmittal, dated July 18, 2007
3. Trolley System Map
INVITED:

Kevin Desmond, General Manager, Transit Division
Garrett Stronk, Project Manager, Transit Division
O:\Budget & Fiscal Management\Committee Assistant\1  CAPITAL BUDGET Committee\Staff Reports\2008\2007-0394 Breda Trolley Wire Upgrade\SR Breda Trolleywire Jan 30 08.doc
PAGE  
4

