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The problem: service delay incidents

Track fires

Flooding

Broken rails

Signal track circuit issues
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Initial study area: 3 subway lines

- The 6 ,7 ,and were generally felt to:

—- Be problematic
- Have high incident rates
— Result in major customer impacts
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New York City Subway

The objective

* Find the worst performing
segment i the system
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Source: MTA Web site



New York City Subway

Source: MTA Web site

The objective

* Develop a reliability (feed-
forward, leading) alternative
service delivery key
performance mdicator for
linear assets that would help
identify problem areas of
the system
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Feed-forward vs. Feed-back

Feedback Indicators

Most KPIs focus on evaluating performance after the fact
— these are feed-back indicators. These are important in
after action reviews and root cause analysis.
Unfortunately, too often RCAs end at the first ‘why’

Feed-Forward Indicators

Feed-forward indicators use past previous experience to
estimate performance in the future. Most importantly,
these are actionable. Reliability is the most common
feed-forward KPI. Add reliability indicator asks, ‘what are
you going to do to enhance your probability of success’?

MARINE TIGER

TECHNOLOGIES




Expanded to the entire system

New York City Subway

* 36 Lines

—~ 187 Line segments
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The Approach

* Investigate all sources of information on service delivery
interruptions

* Document the process in the form of a Gane-Sarson data
flow diagram

* Understand the interrelationships of the data and all
stakeholders
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Gane-Sarson Data Flow Diagram
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Line Segments L
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The Reliability KPI

R = e~ A¥)
Where: A = L
MTBI

(a special form of the Weibull distribution)
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A Simple Example

Month:
Hours:

Segment
1

00 =J O 7 &= G ka

June
120
Incidents

d &= O O O = M &

Where: 10,000 ==

MTBI  R(24)
(hours)  (hours)
180 88%

a0 7%

720 97%

10,000 100%
10,000 100%
10,000 100%
180 BB
240 90%
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Application of the KPI

Estimate reliability of each segment in any 24-hour period in the upcoming month
Segments with less than a reliability of 85% were considered as bad actors

Any bad actor segment required field management to develop, and implement, an
avoidance mitigation plan GOING FORWARD

The trend in the KPIwas critical
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Application Example: Trend Monitoring

31 431 30 31 31 J1 31 30 31 30 31 30

Month: Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Hours: 744 744 720 744 744 744 744 720 744 720 744 720

Segment Incidents
1 3 2 1 3 4 9 4 3 4 1 . 4
2 1 2 3 0 5 2 4 5 6 & & 9
3 3 7 g8 6 3 2 1 4 3 4 2 1
d U 2 9 b ! g 4 d J 3 1 U
5 2 2 1 2 3 4 2 2 1 1 0 0
& 1 2 1 0 1 2 3 2 1 2 3 0
7 0 0 0 1 1 b 7 & 7 B 3 4
8 0 0 1 0 2 3 4 1 2 3 3 3

MARINE TIGER

EEEEEEEEEEEE



0~ AW

Application Example: Trend Assessment

Reliability

Oct MNov Dec Jan Jun

Jul  Aug Sep Feb Mar Apr May
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Mitigation plan input
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Application Example: Problem Segmeni 2
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The mitigation plan

Track fires
Flooding
Broken rails

Signal track circuit issues
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Mission accomplished
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Gane-Sarson Data Flow Diagram
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Conclusion:

The process worked because of strong senior leadership support and participation

A feed-forward indicator changed the thinking from looking back to looking ahead
- Puts management on offense instead of defense
- Encourages the need to build relationships

The exponential equation is a variation of the Weibull distribution, a popular reliability model
The organization is poised for a discussion of the 2 and 3 parameter Weibull models

Keyparameters were both arbitrary and useful
-~ 24-Hour time period is synonymous with the system operating 24 hours each day
- The 85% cutoffwas used to quickly understand where the problem segments were

The organization is no longer threatened by statistical models
No statistical significance, no goodness of fit necessary

The asset management principle of continuous improvement was applied
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Thank you!

MARINE TIGER certiicawsersessee

TECHNOLOGIES
Business Solutions for Transportation

Stephen M. Stark, PhD
Principal Consultant

718-614-9361
515 Madison Avenue sstark@marinetiger.com
Mew York, NY 10022 www.marinetiger.com
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