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Project Description and Objective B OBSD
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there will be no Train Captains (TCs) needed to drive trains between depots to the mainline. R = O, pos i ]
The focus of our project is TC deployment within the depots to minimise cost. This can be RS Newton 3
done in two ways. Thus our project has two objectives: — e T i e
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1. Minimising man-hours & 2. Minimising the total number of TCs
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Since only the NS and EW lines are manned by TCs, our study only focuses on depots for o Q.5 7
these two lines: Ulu Pandan Depot (UPD), Changi Depot (CHD), and Bishan Depot (BSD) [T CE,!_I D
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2.0 Ulu Pandan Depot (UPD)
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Node Diagram

All trains have to be prepared by a TC, then shunted to
point 7, before they are launched.

Trains are stabled (parked) at points 1-6, and launched at
point 7. TCs will be required to shunt (operate) trains from

OBJECTIVE 2

Approach

Assign Shunting

Allocate Train Pre-
Preparation based on
Strateqy 1 & 2

Plug in Tran Preparation

Jobs into free time windows

e point 1-6, to point 7 for launching. They would then be Strategies
e “recycled”; required to head to their next duty at any point
./ i (1-6) to launch the next train, vice versa for train Try having all TCs report at .
wsee @ — wwwn Withdrawals N ) | the came time Try balancing TC workloads
Walking Time On Buggy Path: 3.0x Buggy Time © pick up point Movements within the depot may be facilitated with a
o buggy. Heuristics
Heuristics

(D Consider Shunting as the real bottleneck

* Focus on the second phase of the launching process. Shunting

* Consider Train Preparation only after Shunting duty is allocated
(@ Last available TC-> First recycle
@ Do not consider buggy

 Only 1-2 TCs reduced, even if we assume infinite buggies

(D Same TC to prepare and shunt trains to cut down on travelling time
(@ No dedicated buggy operator
e Savings do no justify extra man-hours for bugqgy operators

@ Buggy operation
e Parked only at point 0 and point /

= * Buggy rides only can be triggered when a TC needs to travel from one o Planing hased on all-walki /
L end to another end of the depot, and it enables another TC to be WG EBe] G UG cRRUHI AT
recycled @ Plugging in Train Preparation timings
> @ TC recycling * Irips taken by (s are optimised to avoid detour
I_ * Savings from clock-in timing and travelling to and from the mainline Objective 2 Objective 1
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FINAL CHOICE

Savings from Objective 1 do not justify the
additional operational risks

ANALYSIS

Under objective 1, there are potential savings that can be

achieved

* However, savings do not justify the extra risk of running a
more complicated TC deployment plan

Under objective 2, separation of duties can be achieved as we

305 only need around 11 TCs for the busiest morning launch

* However,unless depot TC's hourly wage is significantly lower
than mainline TC, such separation does not seem to produce
favorable economic outcome

5.0 Changi and Bishan Depot (CHD & BSD)
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We have chosen to work on Objective 2 for the
other 2 SMRT depots, Changi (CHD) and Bishan
(BSD) depots. We used the same methodology to
approach the problem from CHD and BSD..
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4.0 Future Direction

This project only focuses on TC deployment. Currently, time taken for Shunting is estimated to be a constant value.

In the future, SMRT could look at optimising Shunting and TC deployment concurrently. This was not done in our
project because it would result in complicated TC deployment schedule. In every socio-technical system like SMRT, it is
important to consider the interactions between human operators and the technical aspect of the system. Introducing
too much changes at once may result in high risks of human error. Thus, changes should be carried out in a step-by-
step process.
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