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Overview of Train Service

Service Level and Patterns (uuly 1, 2016)

) ) Trains per day Trains
Direction )
Mon Tue~Thu Fri Sat Sun per week
Northbound 66 64 74 67 83 482
Southbound 62 62 79 71 74 472
Both directions 128 126 153 138 157 954
Trains Travel time
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Overview of Traction Power

o 7 Bulk Supply Substations, BSS
o Service Range of BSS along MainLine
-BSS1(Nangang, Taipei, and Bangqgiao, 45.5km) Bss4f;6
-BSS2(Taoyuan, and Hsinchu Stations, 47.5km) Taic“(';.'"g“ g
-BSS3(Miaoli Station, 51.8km) C“a:;““a &
-BSS4(Taichung Station, 55.7km)
-BSS5(Changhua, and Yunlin Stations, 56.0km) <
-BSS6(Chiayi Station, 53.0km) “@

-BSS7(Tainan, and Zuoying Stations, 44.5km)
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Demand and Contract Capacity

« What is the “Demand”?
It is based on maximum kilowatts consumed (averaged over
15 min) during each Time of Unit(TOU) period.

« What is the “Demand Contract Capacity”?
It is a agreement between customer and Utility for the Demand
which is applicable to pay contract capacity charge and subjected
to specified minimum.
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Why Big Data?

Predictive Analyit§s “*s® Large/Raw data [®Ce, | Correlation
= Data Science ¢® _ Complex data ®® m More Accurate
# ﬁ
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» Real Time Intelligence Headway/ Set a Temporary
. Temporary
» Data Discovery extra train
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® Optimal Contract
Capacity

(What are we \

| looking at? /m
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Optimal Contract Capacity

Cost
Off-Peak Period
dOWh | Partial-peak Period
=

Peak Period

—. Regular Contracted Demand
-~
10000
- N

Time

VR

WlLower cost in the longer term, 4

through better capacity planning
approach, thus as Big data
technology introducing.

WAccurate assessment of Contract
Capacity must be made by good
utilization. 6

Contract capacity

Total electricity bill

Optimal
Contract Capacity
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Optimal Contract Capacity

Time Series Dat.—vlv Time 'I.'able. hii

. Traveling time
Multi Factor Line I

Regression method  \Ladbibie
Relational
Autoregressive | : Non-Relational
d Moving Average

Forecasting Optimal
Contract Capacity for
a BSS

Historical Data
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B Best time frame for
additional service

trains
"

(What are we
| looking at?
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Best time frame for additional service Trains

L Considering on both passenger services principle and power demand variation
due to additional train service, Based on the Big Data technology to estimate the
optimum power demand, search out best time slot for inserting of the additional
train service and avoid the possibility of exceeding the contract demand capacity, to
reduce unnecessary cost.

Pax Service
Principle First

Additional service train Time Slot evaluation

Peak demand for Pax Under Contract capacity
Time Table Tunning Traction Demand of train

Stop patterns Demand Homogenization
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Time frame for additional service trains

45
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Suitable for adding extra train
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Allowance ratio of
Demand Contract(%)
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Not suitable for adding extra train

1700 1715 17:30 1745 1800 18:15 18:30 1845 1900 1915 19:30 1945 20:00 20:15 20:30 2045 21:00
36.86 2642 3204 2811 2872 2324 17.88 1297 2609 1796 1480 1645 2941 18.12 27.62 21.68 2653
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(What are we \

@ looking at? /g |ntelligent

management APP
Tool
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Demand Monitor and Smart Driving

% Based on the time table and power demand characteristic to develop the APP
which could be used by train driver and train controllers. Combined with the
existing train driver “Smart Driving” activities, which feedback on demand trend
and characteristic, to achieve the goal of economic operation.
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Demand Monitoring System

Operation Control Center Back office
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Demand Monitoring System
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Step forward to Demand Big Data Survey

W Optimal Demand solution
through Big Data exploring

® Good Demand utilization lie
in best time frame of adding
trains.

®m An Intelligent management
APP module  development
is /Japplicabler to greal-time
and enssite operators, whigéh
make ' added value | for
economicaloperation.
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