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rail collectors. The four guidewheels bolt to the guidance structure so that each wheel is in 
contact with either side of the web of the guidebeam. A steel safety disc, slightly smaller than 
the diameter of the guidewheel, is just above the guidewheel and engages the upper flange of the 
guide beam, preventing derailment in the event of a collision or excepti.onal overturning forces. 

The Metromover guideway consists of a two-track 1.9-mile loop through the core of the Miami 
Business District; a two-track 1.1-mile extension south trom the loop through the Brickell 
Business District; and, a two-track 1.4-mile extension north from the loop to the Omni area. The 
completely elevated guideway includes the steel guidebeam, concrete running surfaces, power 
distribution system, and support structure. 

In order to attain correct route sequencing and synchronization on the outer Miami Central 
Downtown Business (MCDB) loop, which is shared by both Brickell and Omni routes, the 
routing method for Metromover is on a first come-first serve basis. By making adjustments to 
the dwell times on inbound trains, a reasonable synchronization is attained. The system operates 
weekdays from 5:15a.m. until 12:30 a.m. on the Inner Loop and untill0:30 p.m. on the Brickell 
and Omni Extensions. Metromover service or1 weekends and holidays provides minimum 
passenger service operations on a specified loop or loops. Service is coordinated to permit 
Metromover trains to meet Metrorail "last trains" at Govemment Center and Brickell Stations. 
Under normal operating conditions, all trains operating in revenue service stop at each station on 
the route. The normal dwell time is 15 seconds at all stations, e»Cept Government Center, Omni, 
School Board, Brickell, and Third Street. Dwell time at these stations is 20 seconds. The 
Metromover system is capable of providing five basic service routes: Inner Loop, Outer Loop, 
Brickell Loop, Omni Loop, and the Brickell/Omni Loop. Headways are 2 minutes on the Inner 
Loop and 3-5.5 minutes on the Brickell and Omni legs of the Outer Loop. 

Service and Mobility Planning specifies the number of vehicles required by time of day in 
addition to tb.e make-up of the consist, i.e., single vehicles or vehicles coupled in pairs. Rail 
Operations then prepares a Metromover Operational Plan that identifies the distribution of all 
vehicles within the fleet to passenger service, recovery, maintenance-assigned or inactive/stored 
status. 

All vehicles, stations and guideway system elements are checked daily to insure operational 
safety and reliability. Maintenance personnel assigned to these activit.ies report their findings to 
Central Control. All items that affect operational satety are corrected before the system element 
is released by maintenance for passenger service. 

Each vehicle to be used io passenger service receives a daily inspection within a 24-hour period 
of use. Inspections normally occur at the School Board inspection area after the commencement 
of morning service. The inspection includes critical under car requirements, headlights, 
taillights, trip wires, doors, voice communications equipment, lighting, graphics, and similar 
emergency equipment. The vehicle A TC equipment is tested for normal operation on a weekly 
basis pursuant to Metromover operating policies. 
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All revenue and non-revenue movements arc the responsibility of Central Control, located on the 
s•• floor of the Stephen P. Clarke Center. Central Control is staffed 24 hours a day, 7 days a 
week to provide supervision, control, communications, and coordination of Metromover 
operations. Non-revenue operating periods arc used for vehicle maintenance, testing, facilities 
and system maintenance, and other non-revenue activities. 

A complete sweep of the guideway is made prior to passenger service each morning to verify the 
guideway is free of forei!,'ll objects, and interlocking switches are functioning properly, and to 
ensure proper train detection in all track circuits. Sweep t<Jins are driven at restricted speed 
under manual control and do not carry passengers. 

A vehicle that fails is moved to the nearest tail track or to the maintenance shop. Metromover 
has one vehicle assigned to recovery: nonetheless, if a problem is encountered on the system and 
a vehicle cannot be returned to A TC mode, the vehicle closest to the malfunctioning vehicle 
becomes the recovery vehicle either to tow or push the disabled vehicle to the maintenance shop. 

The system has a design capability of 30 miles per hour top speed, but operates at an avefage of 
10 mph. Weekday hoardings for September 2000 averaged 14,000. Table 10 provides a 
sum.ma.ry of mileage by vehicle type. 

Table 10- Met romover Mileage by Vehicle Type 

Phose I Vehicle Phase II Vehicle Phases I & If Vehicles 
A ~·erag(! A vcrage 

Year Cumularive Fleer Anrmal Anrmal Cumulative Fleet Annual Annual Ommlall\'e Fleet Annual 

3.430.806 285.901 241.236 20,103 1,004,666 59,098 734,317 43,195 4,435.4 n t 52.947 
4,224,871 352,073 287,795 23.983 2.870.827 168.872 619,022 36.413 7,0'15.698 244,679 
4,494,304 374,525 269,433 22,453 3,486,698 205,100 6 I 5,871 36.228 7.981.002 275,207 
4,755.595 396,300261,291 21,774 4,077,373 239,845 590.675 34,746 8,832,968 304.585 
5,243.062 436.922 487,467 4(),622 4,809,837 282,932 732.464 43.086 10,052.8'19 346,652 I ,219,931 

Metromover Maintenance Shop 

The primary maintenance shop, located in the CBD, has 5 service tracks for I 0 vehicles, I set of 
portable jacks, 2 sets of permanent jacks, outside storage for 9 vehicles, and l test track. All 
heavy maintenance and PM inspections arc performed at this maintenance shop, which is capable 
of handling a maximum of 12 mover vehicles at any one time. This shop was designed to service 
the original 12-vehicle fleet. When the fleet expanded from 12 to 29 vehicles, 2 maintenance 
stubs were added to provide service for the additional 17 vehicles. Lack of sufficient 
maintenance space and vehicle lifts for a fleet of29 vehicles, coupled with the fact that the shop 
is a "dead-end" shop that requires continual vehicle re-location, negatively impact the ability of 
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maintenance to meet peak revenue service requirements of 17 vehicles each day. A significant 
number of labor hours are spent juggling vehicles into and out of the maintenance area. The 
School Board maintenance area offers some relief to inadequate repair space at the main 
maintenance shop. This area was originally designed for minor repairs and visual inspections 
only, but has been modified to allow maintenance personnel to perfonn limite4 vehicle .PM 
inspections and minor repairs. The area houses a maintenance repair area for one vehicle in 
addition to the vehicle car wash. Vehicles are washed, minor repairs are accomplished, and daily 
inspections are conducted within this maintenance area, which also provides outside storage for 
six vehicles. 

Metromover Vehicle Maintenance 

Maintenance of the mover vehicles includes scheduled preventive maintenance, repair, and 
major component overhaul. The scheduled preventive maintenance program is designed to 
maintain car reliability by detecting and correcting potential defects before component failure. It 
includes servicing of equipment that requires lubrication, measurement, and adjustment. Mover 
vehicles are withdrawn from service at regular calendar intervals to perform scheduled 
preventive maintenance actions. Mover staff indicated that all current test equipment is based on 
the latest technology and is in good condition. Inspections range from a daily inspection that 
consists of a safety test, a visual inspection, and a functional test of safety-critical and passenger 
components to extensive electrical and mechanical inspections, completed at 37-day, 75-day, 
225-day, 450-day intervals, and 900-day intervals. During fiscal years 1996, 1997, and 1998 the 
maintenance demand for vehicles equaled 2 vehicles for .PM and 6 vehicles for repair, for a total 
maintenance requirement of 8 vehicles each day. In FY 1999, the total vch.icle maintenance 
requirement continued to be 8 vehicles; however, the make-up of those 8 vehicles changed to I 
vehicle for PM, 6 vehicles for repair, and I vehicle for scheduled overhaul. PM inspections are 
categorized as shown in Table I I. 
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Table II - Preventive Maintenance Inspections 

ATC inspection and 
of the car. Functional test tlf safety-critical and pa~onger convenience cc>mponents 

Base level PM aimed at prcve.nting the: most common problems 
75 Days Type A + rask.s aimed at more in-depth checks of the components 
225 Days Type A + Type B + more dccailed checks of the friction brakes and electrical systems 
450 Days Type A + Type B +Type C 
900 Days Type A + Type B + Type C 

4 5 Y 
Type A + Type.B + Type C T evaluates aU ofrhe major components with replacement as - e-ars . reqUJrcd 

8- 10 YearS Detai led evaluarion of all components 
functional check of all components and sy!'.tems to insure vehicle is ready for service after 

from 

Records indicate that 100 percent of all daily, A, B, C, D, E and f inspections are routinely 
completed. G Inspections were not required until FY 1999. Since that time, all required G 
Inspections have been completed. Table I 2 provides a summary of labor hours logged for 
inspections A-S in fiscal years 1998 through 2000. 

Table 12 - Inspection l,abor Hours 

.Labor Hortrs 

Preventi\l·e Maintenance 1.998 1999 2000 

A Inspection I ,909 2.419 2.652 
B lnspec.tion t ,515 2.059 1.890 

C lnspec.tion 753 809 817 

D inspection 815 1.242 991 
E InSpection 431 11 4 274 
F Inspection 834 1,026 944 

G Inspection 0 137 96 
S Inspection 0 21 68 
56-day Sra.ke (nspection t ,018 1,00 I 1,080 

Shop Equipment Inspections 179 182 173 

Total Inspection Labor Hours 7.454 9.010 8.985 
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The F-Jnspection represents the 4-5 year component overhaul corresponding to approximately 
I 30,000 miles, while the 0 -lnspection represents the 8-10 year overhaul interval corresponding 
to approximately 260,000 miles. These overhauls include the braking system, HV AC 
equipment, guide wheels, doors, motor controls, and air system. Metromover Technicians 
complete these overhauls in-house with assistance from vendors. 

Repairs result from planned inspections as well as failures identified duriog service. They 
include repairs or adjustments performed on a daily basis at the vehicle, subsystem, and 
component levels. A summary of labor hours for repairs reported in fiscal years 1998 through 
2000 is presented in Table 13. 

Table 13- Repair Labor Hours 

Labor Hours 
Reoairs 1998 1999 2QQQ 

Retrofics 0 466 333 
Equipment Failures 9,195 7.990 7,238 
No Trouble. Found Revenue 120 136 41 
No Trouble-Found Non-Revenue 288 208 166 
Graflili/Vandalism 31J 320 98 
Lamps/Bulbs 338 159 71 
Oaily Inspection/Miscellaneous Tasks 34,403 35,498 46,75( 
IT otal Repair Labor Hours 45,257 44,717 54,697 

In the past, the focus of the shop was clearly on vehicle PM and repair, as indicated in Table 14. 
In FY 1994, 88 percent of total labor hours were dedicated to vehicle PM and repair. Vehicle 
PM labor hours accounted for 20 percent of total FY 1994 labor hours, while vehicle repair labor 
hours were 68 percent of the total hours. By FY 2000, vehicle PM labor hours dropped from 20 
percent to 10 percent of total labor hours, while repair labor hours showed a modest increase 
over 1999 repair hours. Wayside repair along with the F and G Inspections appear to have 
driven down the vehicle repair hours. 
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Table 14 - Labor Hours by Job Type, FY 1994-1999 

Vehicle PM o11d ReJ)ai,. 
Vehicle Pre-ventive Maintenance 
PM% of Total Labor Hours 
Vehicle F & G Inspection 
F & G% of Total Labor Hours 
Vehicle Repair 
Rcpalr%ofTot~d L~tbor Hours 
Vehicle PM and Repair% of Total Labor Hours 
Wayside Equ;pmcm PM and Repai,· 
Wa>''Side Equipment Preventive. Maintenance 
Wayside Equipment Prvt % of Total Labor Hours 
Wayside Repair 
Wayside Repair% of Total Labor Hours 
Way::oidt: Equipment PM and Repair % ofTotal Labor Hours 
T 01al Labor Hours 

FY FY FY FY FY FY FY 
1994 199S 1996 /997 /998 1999 2000 

S.S60 I 1.690 5,834 6.509 6.620 7,847 7,945 

20.3% 17.4% 8.5% 8.6% 10.3% 11 .8% 10.0% 

0 0 96 0 834 I, 163 1,040 
0.0% 0.0% 0.1% 0.0% 1.3% 1.7% 1.3% 

29,500 47,574 52,909 57,999 45,257 44,777 54,697 

67.5% 70.9% 76.9% 76.2% 70.1% 67.3% 68.9% 

87.8% 88.4% 85.5% 84.8% 81.6% 80.9% 80.2% 

4,864 6.901 7,031 7,656 8,940 9,236 8.074 

11.1% 10.3% 10.2% 10. 1% 13.8% 13.9% 10.2% 
462 910 2,958 3,9 17 2,909 3,41!4 7,642 

1.1% 1.4% 4.3% 5.1% 4.5% 5.2% 9.6% 
12.2% 1!.6% 14.5% 15.2% 18.4% 19. 1% 19.8% 

43,686 67,075 68,828 76,081 64,560 66,507 79,398 

Avera}.!e 

7,901 

12.4% 

448 
0.6% 

47,530 

71.1% 

84.2% 

7,529 

I L411t0 
3,183 

4.) % 

15.8% 

66.591 

The Cleaning Program within Metromover consists of two levels of interior and exterior 
cleaning, perfom1ed during off-peak revenue hours. Level One is accomplished daily and 
includes basic housekeeping of the interior of the car. Exterior washing is done three times each 
week via an automatic car wash as the vehicles receive daily inspections. Level Two is 
performed four times each year and includes detail cleaning of the car interior and exterior. 
Until recently, cleaning was accomplished at two locations, the Melromover Maintenance 
building and the School Board Inspection Shop by eight Rail Vehicle Cleaners under the 
direction of a Melromover Maintenance Supervisor. The vehicle cleaning policy was revised 10 

include daily vehicle cleaning on the mainline on two shifts. The General Superintendent 
indicated that one new Rail Car Cleaner position is required to meet the expanded vehicle 
cleaning demands, and additional Rail Car Cleaners are required to support ridership increases 
and a PVR increase from 15 to 17 vehicles. One of the eight Rail Vehicle Cleaner positions is 
vacant 

In the shop, ten cars are cleaned daily, starting at 6:00 a.m. Three vehicles are washed and 
detailed during off-peak revenue service. 

Following is summary of the activities included in the cleaning schedule: 

• Vehicle Level One- Daily 
• Vacuuming floors, side panels and end cap seats 
• Cleaning of interior windows, panels, and seats 
• Vehicles with b'Taftiti or vandalism are removed from service immediately 
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• Metrornover Technician drives vehicle through the automatic car wash at the School 
Board Inspection Area as the vehicle is daily inspected 

• Vehicle Level Two- 4 Times/Year 
• Interior detail cleaning (hand washing) of vehicle ceilings, light fixtures, seats 
• Polishing interior stainless steel with steel bright 
• Shampooing and vacuuming carpet 

Guideway Station tracks, which are also included in the cleaning program, are cleaned on a 
semi-aruma! schedule. 

It has been suggested that it would be more appropriate to provide a Rail Vehicle Cleaner 
Supervisor to oversee the activities of the Rail Vehicle Cleaners. A review of position 
descriptions for Rail Vehicle Cleaner Supervisors and Metromover Maintenance Supervisors 
indicates that a Rail Vehicle Cleaner Supervisor would oversee interior and exterior cleaning of 
rail vehicle equipment, the maintenance of various shop areas, and be responsible for ensuring 
that the rail vehicle is satisfactorily cleaned and presentable for revenue service. Emphasis 
would be in supervising a staff of rail vehicle cleaners who routinely clean the entire rail vehicle 
and maintenance shop. A Metromover Maintenance Supervisor is responsil>le for supervising 
the inspection, diagnosis, repair, and maintenance of Metromover vehicles and related wayside 
aod central systems. Emphasis is on supervising a staff of technical subordinates, planning and 
scheduling repair and maintenance work, diagnosing the causes of equipment failures and 
developing procedures to prevent recurrence, enforcing safety practices and procedures, and 
coordinating Metromover maintenance activities with rail officials and representatives of 
equipment and service contractors. 

It appears that a Rail Vehicle Cleaner Supervisor pos•t•on would be a more appropriate 
classification for supervision of the Metromover Rail Vehicle Cleaners. Efforts of Metromover 
Supervisors' skilled supervisory work in maintenance and repair could be redirected. Another 
benefit is the assignment of the responsibility for vehicle cleaning to one specific supervisor 
whose duties are consistent with the subordinates supervised. 

i1-1etromover Wayside Maintenance 

The Metromover guideway consists of three loops: the Brickell Loop, the Central District Loop, 
and the Omni Extension. The Brickell Loop contains 2 tracks for 1.1 miles with 6 stations. All 
stations serve northbound and southbound passenger service. Riverwalk Station and Fifth Street 
Station have side platforms, while Eighth Street Station, Tenth Street Station, and Brickell 
Station have island platforms. The Financial District Station is a stub end station on single track. 
The Central District Loop has 2 tracks for 1.9 miles. The Omni Loop contains 2 tracks for 1.4 
miles with 6 stations. All stations serve northbound and southbound passenger service. Freedom 
Tower Station, Park West Station, Eleventh Street Station, Bicentennial Park Station 
(temporarily closed for budgetary reasons), and Omni Station have island platforms that serve 
both northbound and southbound traffic. School Board Sta!ion is a single !rack, stub end station. 
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Nonnal dwell time is I 5 seconds, except at the following stations where the dwell time is 20 
seconds: Government Center Station, Omni Station, School Board Station, Brickell Station, and 
Third Street Station. At the Brickell station passengers can transfer to and from Metrorail and 
Metrobus. 

The power distribution system is powered by a three-phase alternating current (AC) system 
operating from a I 3.2 KV Florida Power and Light feeder located at the Metromovcr 
maintenance facility. The .13.2 KV is stepped down to a 600 volts AC secondary power 
distribution system to feed all stations and the three-phase contact rail system. The three phase 
AC contact rail system is sectionized into separately controlled sections for each passenger 
station and station-to-station guideway element. To remove power from a specific contact rail 
section, two separate breakers must be open. Under emergency response conditions, activation 
of the emergency trip station at Centra.l Control will remove contact rail power on the entire 
system. 

Wayside repairs result from planned inspections as well as failures identified during service. 
They include repairs or adjustments performed on a daily basis at the system, subsystem, and 
component level. 

Data presented in Table 14 indicated fY 2000 labor hours tor wayside equipment PM, and repair 
increased from I 2 percent of total labor hours in FY I 994 to 20 percent. Wayside equipment PM 
hours almost doubled, while wayside repair labor hours increased almost 800 percent. Given the 
12 percent share of total labor hours in FY 1994, the growth in wayside PM and repair has been 
significant. Summaries of wayside equipment labor hours for PM and repairs reported in FY 
1998 tluough 2000 are presented in Table 15 and Table I 6. The areas of increased labor hours 
include Track and Structures and Automatic Train Control. 

Table 15- Wayside PM Labor Hours 

Labor Hours 
Wayside £<1uipment PM FY /998 FY 1999 FY ZOOO 
Data Transmission System 23 14 31 

Aulomatic Train Control I ,166 984 1,414 

ATC - Switches 2,540 2,804 2,348 
Tr~ck and Structures 1.265 1,48() 1,503 

Power Distribution System 2,043 2 ,1 88 I ,8 12 

Facilities 570 570 412 

Miscellaneous (Relays, Stinger, etc.) 1,333 I , 196 555 
:rotol Wayside PM Labor Ht>urs 8,940 9,231> 8,075 
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Table 16- Wayside Repair Labor Hours 

Lttl>or Hours 

Wayside EQuipment Repair FY 1998 FY 19.99 FY 2000 

Data Transmission System 79 55 72 
Automatic Train Control 379 517 648 
ATC - Switches 961 704 520 

rack a1ld Structures 854 1,438 4,684 
Power Distribution System 630 765 1,719 

Facilities 6 5 0 
ToLal Wayside PM Labm Hours 2,909 3,484 7,643 

In tcnns of allocated positions, records show that 26 Technicians were assigned to Metromover 
in early 1993. A total of 13 Technicians were added to raise the total complement to 39 
Technicians in anticipation of Phase 2 start-up. The 1994 Table of Organization shows a budget 
allocation of 54 Metromover Technicians. Allocated positior\s from 1993 until the present time 
are identified in Table 17. In terms of actual staffing, there has been a 14 percent reduction in 
maintenance supervisors and a 7 percent reduction in Metromover technicians since 1994, when 
the system was expanded and vehicles increased from 12 to 29. 

·rable 17 • Metromover Positions 

2001 

Classification "' 1993 /994 /998 1999 2000 2001 /994 
Melromover Maintenance Supervisor 7 7 7 6 6 
Metromover Technician .39 54 5 J 5 J 51 

6 -14.3% 
50 -7.4% 

A review of Section 15 data illustrates the relationship between labor hours for vehicle 
inspection and maintenance and the number of vehicles operated in maximum service (VOMS) 
as reflected in Table 18. 
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Table 18- Inspection & Maintenance Hours per VOMS 

!nJpection & Maintenance FY FY FY n FY 
Hour$ per VOMS /994 /995 /996 19.97 1998 Averafl.e 

Mctromover 5,164 5.318 6.608 7.143 6,592 6,16 
~kyway 1.931 1,553 1,754 265 644 1.221 
ODPM 9,620 12,133 8,415 10, 140 9.360 9,93~ 

Based on Section 15 data, Metromover is well below DDPM and five times greater than Skyway 
in the dedication of inspection and maintenance hours per vehicle operated in maximum service. 
The wide range in labor hours most likely results from the significant differences in the systems 
themselves; it is difficult to draw conclusions from this small sampling of data. 

Metromover Experience and Classification 

The present day training program for Metromover Technicians is driven by MOT's interpretation 
of a 13(c) Arbitration Award. The 13(c) Arbitration Award indicated that the agency must hire 
candidates who are qualified or could become qualified via tmining. The 13(c) Arbitralion 
Award clearly stops short of indicating the process by which a candidate can become qualified. 
In response to the Arbitration Award, MDT determined that it was the responsibility of the 
agency to provide tbc training i.n order to make the candidate qualified. Vacant positions are bid 
based on seniority. Successful candidates are introduced to their new positions at training 
programs that have been reduced over time to a total of five months. Unlike MetroraiJ, where 
the lead supervisor is assigned to provide the training program, for small classes, a former 
Metromover Technician currently assigned to the training division provides all training, which is 
a combination of classroom and on-the-job training. Larger classes do require the participation 
ofMetromover Supervisors, as the training division is severely overburdened with a multitude of 
training demands precipitated by 13 (c). The candidates complete the training program and are 
then assigned to the maintenance shop, where they remai.n on probation for a period of one year. 

ln order to determine the levels of experience and education vehicle maintenance staff possess, a 
review of infonnation concerning the former classification of the Metromovcr Technicians on 
duty in April of 1999. was conducted. That information shows years in classification ranged 
from 3 to 15 years with an average of 7 years. Education level ranged from 9 to 16 years with an 
average of 12.3 years. Only 4 of 46 (8.7%) were in their classification more than 10 years and 
10 of 46 (21.7%) less than 5 years. Only 7 of 46 (15.2%) had 13 or more years of education. 
Well over half(56.5%) of the Metromover Technicians were former Mechanics, and one-third of 
those Technicians had less than 5 years in their current classification, while 92 percent of 
Metromover Technicians with fonner electronic or electrical experience had been in their current 
classification a minimum of 9 years. Over half of the current Metromover Technicians average 
only 4.4 years in their current classification. If current trends continue, as new employees enter 
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the Metromover workforce, they will do so with little or no previous technical experience. 
Fonner classifications and years of experience are reflected in Figures 8 and 9. 

S?% 

f igure 8 - Former Classification Percentage of Total 

60% 

Percent wilh Experien::e 

Figu re 9- Percent of Technicians with Technician/Electr ician Experience 

MDT recently organized a work group to review in detail their 13(c) a~,.,.eements not only from 
an historical perspective but also to assess the impact of those agreements on the day-to -day 
operations of both Metrorail and Mctromover maintenance. A detailed report including findings 
and recommendations was forwarded to the Director of MDT for his review and action. 
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In early 1995, the agency made the decision to "mothball'' 6 mover vehicles, which were not 
necessary to meet peak vehicle requirements for revenue service, so ;1s to reduce maintenance 
shop needs which had·r isen to 25 percent o f total days available. A total of three Metromover 
Technician positions \vCre eliminated in conjunction with the fleet reduction of six vehicles. 

Metromover rotared numerous vehicles lhrough storage; nonelhcless. five of the mover vehicles 
accumulated in excess of 4,500 storage days for an average storage period of 2.5 years each. The 
shop had a mover vehicle availability r:Hc of 73 percent al the time those vehicles \VCrc 
mothballed. Mover vehicle availability fe ll below 60 percent in mid 1998 <tt which time the shop 
focused on returning those mothballed vehicles to service. B)• April 2000. all but one of the 
vehicles had been returned to service and the availability rate rose to 65 percent. As storage 
hours declined. shop hours increased slightly from 23 to 26 percent. When Metromilundertook 
return of their mothballed rail cars to service, the-rai1 cars required extensive repairs and moved 
from stomge status to the shop. The subsequent eflb11 required to bri ng these cars back lrom 
long-term storage diverted resources from other maintenance acti vities. The three Mctrornovcr 
Technician positions were not restored when the mothballed vehicles were returned to service. It 
appears that M etromover was able to return mothballed vehicles to service with minimal need for 
extended time in the shop. Figure 10 renects the imt>act mothballing had on mover vehicle 
availability. 

I (J(J% 

90% 

SO% 
10% 

.,, M~;. 

~ 
so~~ " 40* • 

. tO% 

20% 
U)% 

0}~ . 

')No$ 

Figure 10 - Mctron•o,•cr Vehicle Availability 

At issue here i~ the number of mover vehicles necessary to provide service versus the number of 
mover vehicles the Agency actually owns. Wh ile there continues to be debate over the ' 'right" 
sp~lrc nl1 i() for vehicles. Mctromovcr has both bcncfllcd by ~md suffered from having 29 movc·r 
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vehicles to care for on a system that "requires" 17 vehicles be available for service each 
morning; the shop's current requirement for vehicles operated in maximum service is 17 mover 
vehicles. When compared with other systems, Metromover ranks I Sl in terms of vehicles 
operated in maximum service (VOMS), and 1" in tenns of vehicles available for maximum 
service (YAMS). Metromover's ratio of operating vehicles to available vehicles is second to 
Skyway's and exceeds both DDPM's and Metrorail' s as indicated in Table 19. 

Table 19 - Operating Spare Ratios 

Metromover Skywa.v DDPM Metrorail 
Year VOMS VAMS VOMS VAMS VOMS VAMS VOMS VAMS 
1994 19 29 2 2 8 8 76 136 
1995 20 29 2 2 6 6 80 136 
1996 16 29 2 2 8 8 80 136 
1997 15 29 I I 8 8 86 136 
1998 15 29 2 4 8 8 80 t36 
~atio 1.9 2.0 t.O 1.7 

Metromover ranks 2"d in tenns of total operating expenses per vehicle operated in maximum 
service for mover systems based on Section 15 Data as reflected in Table 20. Metromover 
operating expenses per YOMS exceed Skyway's and are about 75 percent of DDPM's. 

Table 20 - Total Operating Expenses Per VOMS 

Operating expem·e 
Per VOMS 

Metromovcr 
~kyway 

DDPM 

FY FY FY FY FY 
/994 1995 /996 1.997 1998 Avera~e 

563,984 565,465 812,806 915.333 970,440 765.60( 
359,900 356.30() 393,650 660,9()() 462,400 446,63( 
958,988 I, I 94,883 927,438 I ,000,838 I ,069,713 I ,030,37 

In tenns of total operating expenses per vehicle available for maximum service, Metromover also 
ranks 2"" for mover systems. Metromover's operating cost per YAMS is closer to Skyway's than 
Metromover's cost per VOMS, and it is less than half of DDPM's as indicated in Table 21. 
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T able 21 -Tota l Operating Expenses l'er YA MS 

Opt•r·t~ting £.\'IN't/S(' ,.-y F)' FY /·T f'Y 
Per VAMS 1994 !995 1996 !997 !998 A\'(#'(IJ:e 

M~~tromovcr 369.507 389.976 448.445 473.448 501,952 436.(# 
Skyway 359.900 356.300 393.650 660.900 231.200 400.391 
DDI'M 95X,9XX 1,194,883 927.438 1.000.838 1.0<>9.713 1,030.372 

According to Section IS data. in 1994, 98,12 1 labor hours were provided for inspcclion tmd 
maintenance. During 1995, 1ha1 number rose to 106.368, an 8.4 percent increase. Labor hours 
declined to 105.726 in 1996, a 0.6 percent decrease. Labor hours rose 10 107, 141 in 1997 and 
!hen dropped 10 98,877 in 1998. Labor hours reponed in 1999 totaled I 0 I, 185 hours, an increase 
of 3.1 pcr<:.cnt compared to those reported five years ago in 1994. Labor hours arc presented in 
Figure I I. 

I(IS,OOO 

1(1(!,(101) 

I (14 ,(1(10 

• 0 
~ 

102,000 

" 1(10,(100 
0 

:5 'JS,<lOO 

96.<1(10 

94.0(10 

<JZ,OOO 
IIY 94 FY <JS I'Y Q() I'Y i); 

Figure 11 .. Labor Hours for Inspection & Maintenance. 

Similar fluctuations in labor hours were seen at other propcrtic::;. Nonetheless, Mctromovcr's 
shOJ> consistcnlly rcpor!cd l'cwcr labor hours for each vehicle ava ilable for service than DDPM 
bulmorc hours than Skyway as presented in Table 22. 
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Table 22- Inspection & Maintenance Hours per YAMS 

Jnspecrion & Maintenance 
Hours oer VAMS 

1etromover 
kyway 

ioDPM 

FY FY FY FY FY 
1994 1995 1996 /997 !998 Avera£e 
3,383 3,668 3,646 3,695 3,410 3,56( 
1,931 1,553 1,754 265 322 1,16 
9,620 12.133 8,415 10,140 9,360 9.93~ 

Inspection and maintenance hours per V AMS presented in Table 22 mirror those presented for 
VOMS. DDPM's allocation of hours per YAMS is significantly greater than Metromover's, and 
Mctromover averages three times more inspection and ma.intenance hours per V AMS than does 
Skyway. 

The total number of mover vehicles needed simultaneously in the peak periods to satisfy 
passenger demand while keeping per-car passenger loads at or below a pre-determined level is 
called !he Peak Vehicle Requirement (l'VR}. Metromover recently began operating two 2-car 
pairs, resulting in a PVR of I 7 vehicles. A PVR of 17 represents 59 percent of the fleet. Should 
Metromovcr decide to add a third 2-car pair, the PVR will increase to 18, which is 62 percent of 
the total fleet. Review of the vehicle availability data presented in Table 20 indicates 
Metromover has had some difficulty in meeting the peak vehicle requirement in the past. A tolal 
of 10,585 days are available aru111ally for the fleet. Table 23 basically shows where the 29 
vehicles were located (i.e., in the shop or in storage) during annual intervals. 

Table 23- Days Shopped - Stored - Available 

Day$ %of Days %of Days %of 
total 

1,970 18.6% () ().0% 

2,599 24.6% 273 2 .6% 
2.889 27.3% 1,832 17.3% 5,864 

2,250 21.3% 1,937 18.3% 6,398 
2,523 23.8% 2,091 19.8% 5,971 
2,393 22.6% 1,872 17.7% 6,320 
1,420 26.0"/o 494 3,538 

A comparison of the availability of the Phase I vehicles to Phase 2 vehicles is presented in 
Tables 24 and 25. 

Page 46 of 146 


