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University Transportation Research Ceater,
Region 2, Y-220, CCNY, NY, New York 10031

Demonstration of Inspection Procedure for the MCI 6K

Date: April 21%, 1999
Location: Castleton Depot

Impartial Observers Team:
Dr. Robert Paaswell Ramaswamy Annamalai
Matthew Trout Caroline Bergui

ot The demonstration of the inspection procedure for the MCI buses started at 7:06
am. There were three people performing the demonstration. They were Alfred Metta,
Fernando Famum, and Richard Scattone whom were helper, maintainer 1,and maintainer
2 respectively. Around 35 people (from management and union) observed the
demonstration. They were asked to keep at a distance from the people performing the job
and the students whom were timing the jobs. Six different buses were used for the
demonstration, and were used one after another. A ten-minute coffee break was taken at
9:37 am and a 33-minute lunch break was taken at 12:08 noon. After the demonstration
was over, Dr. Paaswell asked the union members and management to attend a meeting
where different issues concerning the demonstration were brought out and discussed.
There was a general fecling among the union members that the demonstration procedure
was different from what they received. After the meeting, the impartial team was invited
to Yukon Depot to note the differences between Castleton and Yukon depots.

mean and the standard deviation for the charts were determined.
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Site Tested Job Times

Below are the reports for the individual performances of the demonstrated tasks by the
mechanics and the data in the tables are raw data.

Table 1; Maintainer 1

# | STEPSIN GENERAL BUS |BUS |BUS |BUS |BUS |BUS
PROCEDUE | TASK # # # # # #
DESCRIPTION | 2033 |2037 |2038 |2018 |2027 |2028
(min) | (min) | (min) | (min) | (min) | (min)
1|1-6 Positioning the | 7 6 9 6 6 6
bus in work
area
2|17-19 Interior 14 10 10 11 13 15
inspection
3 120-21 Exterior 6 11 10 14 13 13
inspection
4 122-39 Inspection when | 22 24 23 22 20 21
bus is on lift
5|40 Entering datain | 3 3 3 5 4 4
MIDAS
Total Time 56 55 56 59 57 61

Table 2: Maintainer 2

# [ STEPSIN | GENERAL BUS |BUS |[BUS |BUS [BUS [BUS
PROCEDUE | TASK # # 4 # # #

DESCRIPTION | 2033 (2037 |2038 |2018 |2027 |2028
(min) | (min) | (min) | (min) | (min) | (min)

1]12,3,4 Assisting 3 2 2 3 4 2
Maintainer #1

211,5TO12, Checking fuel 9 11 12 15 12 11
system

3113 Wheel 5 6 5 5 6 6
Inspection

4 114,15, 16 Changing oil 26 17 16 15 22 19
and fuel filters

5117,18 Fill engine with | 3 6 5 5 5 5
oil

Total Time 45 42 40 43 49 43
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Table 3: Helper

# | STEPSIN | GENERAL BUS |BUS |[BUS |[BUS |[BUS [BUS
PROCEDUE | TASK # # # # # #
DESCRIPTION | 2033 | 2037 |2038 |2018 |2027 (2028
(min) | (min) | (min) | (min) |(min) { (min)
1(1-4 Open all panels, | 13 10 11 13 16 12
Check
antifreeze and
battery, release
tag axle
2 |5-7and 12 | Torque wheels, | 17 18 19 17 17 18
take tire
pressure, and
close all panels
3)8-11 Lube bus, assist | 14 15 15 16 15 18
main. 1 with
brake check
4113-14 Fill tag axle, 10 9 10 9 9 12
Drive bus off
lot
Total Time 54 52 55 55 57 60

Table 4: FINAL TIMES FOR THE INSPECTION PROCEDURE OF MCI BUSES

# | Bus Number Time Start | Time Finish Total Time
1. [2033 7:06 am 8:02 am 56 minutes
2. | 2037 7:58 am 8:53 am 55 minutes
3. | 2038 8:54 am 10:00 am 56 minutes *
4 2018 10:00am 10:59 am 59 minutes
5 12027 10:59 am 11:56 am 57 minutes
6. | 2028 11:56 am 1:30 pm 61 minutes *
Mean: 57.33 minutes
Standard Deviation: 2.14 minutes

* .> A 10-minute coffee break was taken between 9:37 am to 9:47 am

* .> A 33-minute coffee break was taken between 12:08 am to 12:41 am
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TIME STUDY ANALYSIS - April 21%, 1999

Time Taken: 57.33 minutes

Pace Rate: 1.15

Allowances:

1.Work Conditions - 1.0% (normal shop floor conditions, central heat,
dirty and greasy)

2.Physical Requirements -1.0% (based on 1-10 pounds lift for less than
25% of total time under load)

3.Mental Conditions -4.0% (work requiring full attention)

4.0Operators Position -2% (standing)

5.Monotony -0% (since cycle time is more than 30 minutes)

6 Restrictive Safpty Devices - 0.5% (safety glasses)

7.Delay - 1.0% (isolated job, little coordination with
adjacent jobs)

8 Movement - 3.0% (move once each 30 minutes on an average)

TOTAL ALLOWANCE: 12.5%

Allowance Factor = 1+ (minutes/day allowance) / (480-minutes/day allowance)
Minutes/day allowance = 480 * 12.5% = 60 minutes

Allowance Factor = 1+(60) / (480-60) = 1.14

Standard time = Time Taken * Pace Rate * Allowance Factor
=5733*%1.15*1.14
=75 minutes 09 seconds

Standard time: 75 minutes

Note: The total working time in a 480-minute shift is 415 minutes. (According to contract agreement)
The total break time in a 480 minute shift is 50 mimutes (10, 30, 10 minutes respectively)
There is a S-minute wash up and 10-punchout time at the end of the day.

All the allowance values used in the above analysis has been obtained from standard tables given in the
book by Donald Herzog, “Industrial Engineering Methods and Controls™, Reston Publishing Company, Inc.
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CONCLUSION

The recommended time for the performance of the MCJI 6K
Inspection is 75 minutes.

This time is recommended under the following conditions only:

1.The procedure to be followed for the inspection is attached to this report.

2.The time should be stopped when any problem other than the ones written in the
- procedure is encountered and the foreman has to be summoned.

3.The lubing of the doors and panels are not required.

4.The clock shoyld stop if tools become unusable,

5.This recommended time does not include a set up time.

6.The time should start only when the bus is in position in the work area.
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