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Preface
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of Republic of India, and conducted field investigations. As a result of further studies in Japan, the
present report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement
of friendly relations between our countries.

Finally, 1 wish to express my sincere appreciation to the officials concerned of the

Government of Republic of India for their close cooperation extended to the survey team.

November 2017

Itsu ADACHI

Director General,

Infrastructure and Peacebuilding Department
Japan International Cooperation Agency



Summary

Outline of the Country

India, located in South Asia, has the largest land area (3.28746 million km?) among other
South Asian countries and is second-ranked in the highest population in the world with 1.21057
billion people (Census Population Record, 2011).

The Bengaluru Metropolitan Area, which is the capital of the Karnataka State in India, is an
industrial city having a population of around 8.7 million people (ranked 5th in India). It is
referred to as India's Silicon Valley since this region is the largest “Information and
Communication Industry” cluster in India. The Bengaluru Metropolitan Area is an important
economic hub in Southern India where many Indian and overseas companies are starting to
expand.

Background of the Project

The traffic in Bengaluru Metropolitan Area has been increasing and the development of road
network has not kept up with the pace of the traffic demand. As a result, chronic traffic congestion
has grown into a serious problem and is creating major problems for economic activities in the
region. As a structural measure, the development of road infrastructure is underway to address
further increase in traffic demand in the future.

Among these, the construction of the Peripheral Ring Road has been planned and its
implementation through a Japanese yen-loan financed project has been studied. In addition,
improvement of the radial roads and extension of the Bengaluru Metro are in progress.

In addition to such structural measures, non-structural measures aiming to mitigate traffic
congestion and normalize traffic flow through effective utilization of road infrastructure are
becoming more and more important. An Intelligent Transport System (hereinafter referred to as
"ITS") is an important non-structural measure, whereby information and communications
technology is applied in the field of road transportation management, and there are high
expectations to the development of ITS in the Bengaluru Metropolitan Area.

Against this background, "The Master Plan Study on the Introduction of Intelligent Transport
Systems (ITS) in Bengaluru and Mysore in India (January 2014 to June 2015)" (hereinafter
referred to as "the Master Plan Study") was conducted by the Japan International Cooperation
Agency (hereinafter referred to as “JICA”). The Master Plan Study proposes to develop various
ITS in Bengaluru Metropolitan Area in phases: Short-term (Phase 1: 2015 to 2019), Mid-term
(Phase 2: 2020 to 2024) and Long-term (2025 onwards).

In the Master Plan Study, the top priority issues on the Bengaluru Metropolitan Area were
identified for implementation of the traffic information system and the signal system. With the
background and situation, the Directorate of Urban Land Transport of Karnataka State
Government (hereinafter referred to as “DULT”) requested a Grant Aid Project from the Japanese
Government.



Outline of the Study Result and the Project

Considering the request from the Government of India, the Government of Japan decided to
conduct the Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS and JICA
dispatched the JICA Study Team to Bengaluru five times from the 27th February 2016 to 14th
July 2017. Activities done by the team during the survey in Bengaluru were: 1) discussion related
to the Project among relevant agencies such as the DULT and Bengaluru Traffic Police
(hereinafter referred to as “BTP”), 2) conduct of site survey, 3) evaluation of the location of target
intersections, and 4) comparison examination of the type of the load side equipment. After
coming back to Japan, the survey team completed the Preparatory Survey Report (draft). Then,
JICA dispatched the survey team to Bengaluru from the 7th January to 18th January 2017 to
explain and discuss the Project plan to the Indian side and agree on the contents of the Project.

Also, considering the request from DULT, on the basis that the Contractor of the Project will
conduct the operation and maintenance (hereinafter referred to as “O&M?”) for five (5) years after
the completion of the implementation, the JICA study team considered the scope of work and the
framework of contract in the Project. The cost for the O&M is borne by DULT.

The Bengaluru Development Authority (hereinafter referred to as “BDA”) and DULT find it
critical to install ITS aiming to alleviate the serious traffic congestion. This grant aid project could
contribute to the economic growth in the Bengaluru Metropolitan Area through installing ITS
equipment.

The dispatch period of the preparatory survey is shown in Table-1.

Table-1 Dispatch Period of the Preparatory Survey

Item Dispatch Period
First dispatch 2016/2/27 ~ 3/11
Second dispatch (first half) 2016/4/1 ~ 4/27
Second dispatch (latter half) 2016/6/23 ~ 17/22
Third dispatch (first half) 2016/12/7 ~ 12/15
Third dispatch (latter half) 2017/1/7 ~ 1/18
Fourth dispatch 2017/4/20 ~ 4/29
Fifth dispatch 2017/6/28 ~ 7/14

(Source: JICA Study Team)

The objectives and installation policies of each ITS component are summarized as shown in
Table-2.
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Table-2 Objectives and Installation Policies of ITS Components

ITS Component

Objective

Installation Policy

Centre System

Data collection, processing, storage and
information provision

It will be installed in KSDC (*1).

Probe System

Calculation of travel speed based on probe data
collected from GPS units installed on 6,700
buses of BMTC (*2)

It will be installed in KSDC and receive
probe data from BMTC system.

System
(ATCC System)

the purpose of road management

Queue Length Supplement to the probe data for calculation of | At 12 intersections in the city where
Measurement System travel speed severe congestion chronically occurs
Traffic -
. Automatic Traffic S . .
Information Counter-cum-Classifier | Measurement of traffic volume (large/small) for At midpoint of major intersections of
System g main roads (eight locations, 16

equipment)

Variable Message Sign
System (VMS System)

Provision of dynamic congestion information
generated by above subsystems and traffic event
information through VMS

Before diverting point of main roads
(three locations)

Internet System

Provision of dynamic congestion information
generated by above subsystems through Internet

Information will be mainly provided to
area up to the outer ring road.

Signal System

Optimization of traffic flow by automatic signal
coordination according to traffic volume

At 29 intersections in the core area of the
city where the effect of improvement of
traffic flow is highly expected

(Source: JICA Study Team)

(*1) KSDC: Karnataka State Data Centre, (*2) BMTC: Bengaluru Metropolitan Transport Corporation

4. Project Plan

The Project schedule will be four months for the detailed design and 15.5 months for
procurement/installation or a total of 19.5 months.

5. Project Evaluation
5-1. Relevance

In order to keep pace with the increase of the traffic demand at Bengaluru Metropolitan Area,
the development of road infrastructure is underway as the structural measure. But the core area in
Bengaluru which has a serious traffic congestion has not enough space to expand the roads.
Therefore, the urgent non-structural measure is required.

The target area of the Project is the central commercial area which has a serious traffic
congestion around the MG Road. The mitigation of the traffic condition in the area greatly
contributes to the economic development of the Bengaluru.

DULT is now engaged in the reinforcement of its personnel capable of planning the future
road transportation plan including the ITS and BTP already has experience in operating the
existing signal system, the existing Variable Message Sign system and etc. With these
backgrounds, both DULT and BTP have enough personnel organizations and finance to operate
and maintain the introduced system on the Project.

Considering the emergency of the Project, the effect to the economy and the operation and
maintenance, the relevance of the Project is greatly expected.
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5-2. Effectiveness
(1) Direct Effects
Following direct effects are expected by the Project.

Table-3 Direct Effect

. Target Value (2022)
Index Base ng <3 years after the completion
(Measured Value in 2016) S ilie Pt
Total of the longest queue length
among all approaching roads at 590 m (-30%)
Queue Length each junction (*1): 844.8 m
(Peak Hours 9:00-10:00) [Total of the longest queue lengt
h of all approaching roads at e 970 m (-40%) (*2)
ach junction (*1): 1576.9 m
Average Travel Speed (*3)
(Peak Hours 9:00-10:00) 13 Km/h 15 Km/h

(Source: JICA Study Team)

(*1) 7 key junctions among all 29 junctions
(*2) Estimated value based on the reduction rate of 30% for the maximum length at each junction, also considering the
reduction rate of approaching roads

(*3) Major arterial roads in the central area of the city

Table-4 Wasted Green Time at Key Junction

Operating Hours of Wasted Green Time Per Day
Junction Name Traffic Signal Per (1
Day (Minutes) Minutes Percentage
01 | Queens Statue Junction 930 281 30%
00 Cauyery Arts and Craft 960 179 19%
Junction
03 | Trinity Circle Junction 960 329 34%
04 Kamr.aj and Cubbon Road 870 127 15%
Junction
05 | Opera Road Junction 930 144 15%
06 | Vellera Road Junction 240 (*2) 81 34%
07 Vlvekananda/Bhaskaran 900 510 570
Junction

(*1) The wasted green time: If there is no vehicle passing through the junction during green signal indication due to
absence of traffic, it shall be recorded with time as Wasted Green Time. Measured value in 2017.
(*2) The survey time at this junction was limited to the above indicated duration.
The reduction of the wasted green time will be expected by introducing the ITS systems on the Project.

(Source: JICA Study Team)

(2) Indirect Effects
Traffic jam improvement in the Bengaluru Metropolitan Area, improvement of advantage
convenience by keeping a constant transit time and development of regional economic in
Bengaluru Metropolitan Area are expected.
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Chapter 1 Background of the Project

1-1 Outline of the Grant Aid Project

The Bengaluru Metropolitan Area, which is the capital of Karnataka State in India, is an
industrial city having a population of around 8.7 million people (ranked 5th in India). It is referred to
as India's Silicon Valley since this region is the largest information and communication industry
cluster in India. Bengaluru Metropolitan Area is an important economic hub in Southern India where
many Indian and overseas companies are starting to expand.

The traffic in Bengaluru Metropolitan Area has been increasing and the development of road
network has not kept up with the pace of the traffic demand. As a result, chronic traffic congestion has
grown into a serious problem and is creating major problems for economic activities in the region. As
a structural measure, development of road infrastructure is underway to address further increase in
traffic demand in the future. Among these, construction of the Peripheral Ring Road has been planned
and its implementation through a Japanese yen-loan financed project has already been studied. In
addition, improvement of radial roads and extension of Bengaluru Metro are in progress.

Non-structural measures aiming to mitigate traffic congestion and normalize traffic flow
through effective utilization of road infrastructure are becoming more and more important. An
Intelligent Transport System (hereinafter referred to as “ITS”) is an important non-structural measure,
whereby information and communication technology is applied in the field of road transportation
management, and there are high expectations from the development of ITS in the Bengaluru
Metropolitan Area.

Against this background, the Master Plan Study was conducted by Japanese International
Corporation Agency (hereinafter referred to as “JICA”). The Master Plan Study proposes to develop
various ITS in Bengaluru Metropolitan Area in three phases: Short-term (Phase 1: 2015 to 2019),
Mid-term (Phase 2: 2020 to 2024), and Long-term (2025 onwards).

After the Master Plan Study, Directorate of Urban Land Transport of Karnataka State
Government (hereinafter referred to as “DULT”) requested for a Grant Aid Project from the Japanese
Government. The Grant Aid Project (hereinafter referred to as “The Project”) is for an implementation
of the traffic information system and the signal system. Technical Review Study was done from April
to December 2015 by JICA, and the top priority issues for the Bengaluru Metropolitan Area were
identified as an implementation of the traffic information system and the signal system. Outline of the
requested work is shown in Table 1-1 and quantity of equipment of each system is shown in Table 1-2.

Table 1-1 Outline of the Grant Aid Project

Item Contents
Result ITS equipment is installed in Bengaluru Metropolitan Area by the Grant Aid
Project.
Purpose In Bengaluru Metropolitan Area, Smooth and Stable traffic is offered.
Scope of area Bengaluru, Karnataka State, India
Executing Agency DULT

(Source: JICA Study Team)
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Table 1-2 Quantity of equipment

Quantity
ITS Component Technical Review Preparatory
Request

Study Survey
Centre System 1 set 1 set 1 set
Probe System 1 set lset lset
Queue Length Measurement System 5,000 units (l 13 Ol(g)flitilt(; 1)1s (172213;?&()>ns
Automatic Traffic Counter-cum-Classifier . 8 locations 8 locations
System (ATCC System) 56 units (16 units) (16 units)
X‘}{\%’lgyl\s/{gﬁgi‘ge Sign System 6 units 3 units 3 units
Internet System - 1 set 1 set

Signal System

20 intersections

20 intersections

29 intersections

1-2 Natural Conditions

(Source: JICA Study Team)

The implementation of the Project will be carried out basically within the right-of-way of
the existing roads in the city; hence, there is no serious adverse impact on the natural and social

environment, e.g., relocation of residents.

1-3

Environment and Social Considerations

In terms of impact on the environment, the Project falls under the Category ‘C’ in
accordance with the “JICA’s Environment and Social Consideration Guidelines”, published in April
2010. Under this category, the Project is judged to have no impact on the natural environment.
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Chapter 2 Contents of the Project

2-1 Basic Concept of the Project

The effectiveness of the Project, introduction of new traffic signals at 29 intersections
together with a traffic control center, is estimated quantitatively as follows:

(1) 13% improvement of the average travel speed in the city center and

(2) 30% reduction of Queue Length of main intersections

The Project is also expected to bring about the following qualitative benefits:
(1) Long-term vitality of Bengaluru city’s regional economy and

(2) Reduction of global warming.

2-2  Outline Design of the Japanese Assistance

2-2-1 Design Policy
2-2-1-1 Configuration of the Introduced ITS System

The system configuration is shown in Figure 2-1. The objectives and installation policies of
each ITS component are summarized as shown in Table 2-1.
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Basic Configuration of Proposed ITS System
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(Source: JICA Study Team)

Figure 2-1 Entire System Configuration

Table 2-1 Objectives and Installation Policies of ITS Components

ITS Component

Objective

Installation Policy

Centre System

Data collection, processing, storage and
information provision

It will be installed in KSDC (*1).

Probe System

Calculation of travel speed based on probe data
collected from GPS units installed on 6,700
buses of BMTC (*2)

It will be installed in KSDC and receive
probe data from BMTC system.

Queue Length
Measurement System

Supplement to the probe data for calculation of
travel speed

At 12 intersections in the city where
severe congestion chronically occurs

Traffic
Information
System

Automatic Traffic
Counter-cum-Classifier
System

(ATCC System)

Measurement of traffic volume (large/small) for
the purpose of road management

At midpoint of major intersections of
main roads (eight locations, 16
equipment)

Variable Message Sign
System (VMS System)

Provision of dynamic congestion information
generated by above subsystems and traffic event
information through VMS

Before diverting point of main roads
(three locations)

Internet System

Provision of dynamic congestion information
generated by above subsystems through internet

Information will be mainly provided to
area up to the outer ring road.

Signal System

Optimization of traffic flow by automatic signal
coordination according to traffic volume

At 29 intersections in the core area of the
city where the effect of improvement of
traffic flow is highly expected

(*1) KSDC: Karnataka State Data Centre, (*2) BMTC: Bengaluru Metropolitan Transport Corporation

(Source: JICA Study Team)
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2-2-1-2 [Installation Policy of Each Party

The ITS equipment is installed in DULT, Bengaluru Traffic Police (hereinafter referred to as
“BTP”) and Karnataka State Data Centre (hereinafter referred to as “KSDC”).

(1) DULT

DULT will be in charge of conducting the Operation and Maintenance (hereinafter referred
to as “O&M?”) of the Centre system, Probe system, Queue length measurement system, ATCC system
and Internet system. Bengaluru Traffic Information Centre (hereinafter referred to as “BTIC”) will be
established for the O&M on the second floor in the DULT building. DULT will prepare the centre
with all required infrastructure such as server rooms, operator cabins, staff rooms, conference rooms
and etc. including OA floor. The other facilities such as air conditioning, electrical and network
arrangements, furnishing and etc. will also be prepared by DULT.

The layout of the BTIC including the installed ITS equipment such as a video wall, an
operator console, a printer and etc. is shown in Figure 2-2.
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3,100 1,700 1,800
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TOILET

1,700

_
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1,700

FEMALE
TOILET

6,600

8,700

Conference Room

3,000

2,000
2,700

Entrance

1.200 5,000 1.800

Figure 2-2 The layout of the BTIC
(2) BTP

BTP will be in charge of conducting the O&M of Signal system and VMS system. BTP
already have the control centre known as called Traffic Management Centre (hereinafter referred to as
“TMC”) for operation of the existing traffic control system. TMC has enough space to accommodate
the additional operator consoles for Signal system and VMS system of the Project. The installation
image of the installed equipment of the Project is shown in Figure 2-3.
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AC power sources are set
under the desk.

Figure 2-3 Installation Image of the ITS Equipment in TMC

(3) KSDC

KSDC is established in 2012 to host all state government department servers, data and
applications. It is located in a secure environment and protected against un-authorized entry. Since
both the traffic information system and the signal system are directly linking to the road safety, they
will be installed at KSDC to ensure proper network security.

There are many existing server racks in KSDC regardless of whether or not they are used.
All of the server racks have the AC power source from an UPS system. Twelve (12) racks out of the
total are not used. The system servers of the Project will be hosted into these vacant racks designated
by KSDC. The server room in KSDC is shown in Figure 2-4.

Figure 2-4 Server Room in KSDC
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2-2-1-3 Socio-economic Condition

The target of the system is for road users of various modes such as passenger cars, auto
rickshaws, bicycles and pedestrians. They are also the beneficiaries of the Project. For this reason, the
system must consider the local traffic characteristics that vary among the countries.

The characteristics of the local traffic condition in Bengaluru City and the measures to be
taken are summarized below.

(1) Pavement Markings

There are many cases that pavement markings such as lane and stop line are not clearly
made at intersections and therefore these are not followed by the road users. Hence, the paint with
high durability coating will be used at all 29 intersections.

(2) Pedestrian Signal

The existing signals lack pedestrian lanterns. Even if there are pedestrian lanterns, most of
them allow very short time for crossing. As a result, the pedestrians cross the road when the vehicles
are not running, which causes seriously dangerous situations. Therefore, pedestrian lanterns will be
installed at almost all 29 intersections with a few exceptions.

2-2-1-4 Policy on the Conditions of Construction and Procurement

The local Contractors can provide construction machinery lease in Bengaluru. The basic
materials for the construction can be procured from the local suppliers and Contractors. The materials
such as cement and/or reinforcement bars will be procured in Bengaluru.

2-2-1-5 Policy of the Utilization of the Local Contractors and Consultants

The local Contractors in Bengaluru have enough ability in ordinary construction. The
electrical construction companies in Bengaluru also have enough ability in common electrical works
required for the Project.

2-2-1-6 Policy of O&M
(1) Demarcation of the O&M

After completion of the implementation of the system by the Project, the O&M of the
system will be commenced by Indian side.

In conducting the O&M, the system of which DULT will be in charge is called the BTIC
System and the system of which BTP will be in charge is called the TMC System. The component of
these systems are shown in Table 2-2. The basic role of the parties for the O&M is summarized as
shown in Table 2-3.

2-5



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India

Table 2-2 The O&M Implementation Structure

System Name called

for O&M Charge of O&M

ITS Component

Centre System
Probe System
g Queue Length Measurement System BTIC System (*1) DULT
2| ATCC System

% Internet System

Traffic
Information

VMS System

TMC System (*2) BTP
Signal System

(*1) BTIC System: Systems implemented by the project and operated at BTIC under DULT, consist of
Centre System, Probe System, ATCC System, Queue Length Measurement System, Internet System and
VMS System.

(*2) TMC System: Systems implemented by the project and operated at TMC under BTP, consist of
Signal System and VMS System without existing systems of BTP.

(Source: JICA Study Team)

Table 2-3 Basic Role of the Parties for the O&M

Name Basic Role
DULT DULT is an Employer of the O&M Service and is in charge of
securing the budget for O&M.
BTP BTP is a representative of the employer for the O&M Service of
TMC System.
Contractor The Contractor who conducts the O&M Service.

(Source: JICA Study Team)
(2) Policy for Proper O&M

Efficient operation by the competent personnel after completion of the system is required for
the signal system to exhibit its intended functions. Currently, BTP is in-charge of the O&M of the
existing signal. However, there is no expert from the signal system that controls the traffic on real-time
basis; thus, the existing signals are usually attended only when a malfunction occurs. No review is
made for signal phasing and signal timing. The traffic information system is a system which
automatically collects and processes the traffic information.

Therefore, the organization’s capability is required to be strengthened and the O&M need to
be appropriately carried out. In order to realize this, (i) instructions on O&M will be provided by the
Contractor and (ii) technical assistance for operations will be provided as soft component under the
Project to gain required knowledge.

Furthermore, the maintenance shall be outsourced from either the supplier that delivers the
system or the subcontractor of the supplier. This is for the purpose of obtaining the most efficient and
appropriate maintenance through technical transfer to the parties that are equipped with sufficient
knowledge in the details of the system.
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2-2-1-7 Policy for Selection of Facility and Equipment

Malfunctions of devices and software of the centre system cause serious impact on the
system, operation, and consequently traffic flow. Thus, high functionality and reliability are required.
In particular, the traffic information system software and the signal system software are the key
components of the system that determine the functionality and performance of the system.

For these reasons, Japanese products must be selected for control software and local
controller for their reliability and functionality.

There is no restriction on the country of origin for servers and network devices as long as
the product is made by reputable manufacturers and maintenance service is available in Bengaluru
City.

The signal pole and signal cable can be procured in India as long as they comply with the
specifications required.

2-2-1-8 Policy for Construction Method

The signal cable that connects the local controller to the lanterns at the intersections will be
laid through the underground conduit that will be constructed.

The conduit line will be constructed by a horizontal auger method and no open cut method
will be made. Thus, the traffic flow will not be affected and pavement will not be damaged.

As the construction work needs a certain period, the work must start as early as possible, so
as to ensure earlier completion than the signal installation work to avoid long construction time.

It has been confirmed that the above method has already been applied to some construction
works in India and there are local companies that have capabilities and experiences in the said
construction method.
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2-2-2 Basic Plan
2-2-2-1 Opverall Plan

The configuration of the system to be introduced by the Project is shown Figure 2-5. All
system servers will be implemented in KSDC with high reliable network security. The overview of the
installation locations of roadside equipment such as vehicle detectors, signals and VMS are shown in
Figure 2-6. The data collected from roadside equipment will be accumulated and centrally managed in
the servers.
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(Source: JICA Study Team)

Figure 2-5 System Configuration
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Figure 2-6 Locations of Roadside Equipment
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2-2-2-2 Traffic Information System

The traffic Information system will be introduced to achieve three objectives as described
below.

B To disseminate the processed traffic information to road users.
B To utilize stored quantitative data for effective road transportation planning, and O&M.
B To share the information among related government agencies.

The traffic information system will comprise the following subsystems:
(1) Centre System
1) Purpose

The centre system aims to accumulate the traffic data from each subsystem for long period
for a data analysis.

2) Basic Functions

The centre system shall have the following functions:
A) Database Control Function

The centre system shall have a function of storing the processed data by the database
management system for around ten years for the statistical use and shall output the data
with MS-Excel or equivalent file formats.

B) Sub System Monitoring Function

The centre system shall have a function of monitoring the operation of each sub-system
of the traffic information system.

C) Network Monitoring and Configuration Function

The centre system shall have a function of monitoring the network of traffic information
system using a network management protocol (SNMP or equivalent protocol).

D) System Parameter Monitoring and Altering Function

The centre system shall have a function of monitoring and setting the system parameters.
All other subsystems can also monitor its own parameter but the centre system is the only
one that can alter the parameters.

E) Report Editing and Printing Function

The centre system shall have a function of automatically editing and printing accumulated
data as daily, monthly and annual reports. Also, these reports shall be editable by the
operator.
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(2) Probe System
1) Purpose

The probe system aims to collect the bus location data from 6700 buses of the Bengaluru
Metropolitan Transport Corporation (hereinafter referred to as “BMTC”) equipped with GPS devices
and to generate the traffic information for road users.

2) Basic Function

Probe system shall have the following functions:
A) Information Receiving Function

Probe system shall have the function of receiving the bus location data from the existing
probe system of BMTC and the queue length data from the queue length measurement system. The
frequency of receiving the data from BMTC shall be at one (1) minute interval. The data format shall
be the CSV format or equivalent.

B) Information Generating Function

The probe system shall have a function of generating the traffic information that will be
disseminated by the VMS system and the internet system. The probe system can generate the traffic
information by map matching based on the received traffic data.

Especially at remarkable congested intersection, the queue length data shall be used as
priority in generating the traffic information. The processing time is fifteen (15) minutes for collecting
the probe data and five (5) minutes for the processing and dissemination. The information
disseminated on the VMS board shall be updated at every five (5) minutes. These processes shall be
executed with pipeline processing.

The traffic information generated by the probe system is as follows.

Traffic condition data of each link (*1) and section (*2)
Traffic information for displaying on the VMS

Average travel time displayed on the VMS

Traffic information for disseminating in the internet

(*1) Link: The distance of each link is considered approximately 100 meters. Actual distance
will be determined by using a Digital Road Map.

(*2) Section: The section is composed of links. It is defined as the distance between a certain
point to a major destination which displays the travel time in a schematic map that is to be
displayed on the VMS.

3) Bus Probe Data Correction Function

The bus stop location data shall be possible to be registered in the probe system. Based on
the bus stop location data, the bus probe data shall be corrected and approximated to the data of
general vehicles that would not stop at bus stops. In case that the location of the bus stop has changed
it shall be enabled to update the old data by overwriting the data.

4) Data Transmission from BMTC Probe System to Our Probe System
The network configuration between the BMTC probe system and our probe system is shown

in Figure 2-7. The BMTC prove system collects the bus probe data every ten (10) seconds. The BMTC
probe system will transmit the probe data for the latest six (6) times to our probe server every sixty
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(60) seconds. Partial modifications of the BMTC probe system will be required for the transmission. It

is agreed that BMTC will conduct the required modification in their budget. Also, BMTC allows
DULT to use their bus probe data.
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(Source: JICA Study Team)

Figure 2-7 Network Configuration relating to Probe System

5) Data Format Transferred from BMTC

The data format transferred from BMTC is shown in Table 2-4. The BMTC server transfer
the data to the probe server as CSV.
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Table 2-4 Data Format of BMTC Server

Sr. No. |Data Name
1 Header
2 Device Serial Number
3 Packet Code
4 Miscellaneous Byte
5 Ignition Status
5] Accumulated Distance
(in meters)
7 Signal Strength
8 Country Code
9 Network Code
10 |Location Area Code
11 Cell ID
Number of Satellites in
12 |view
13 |External Battery Voltage
14 |Internal Battery Voltage
15 |Sensor Information
18 |Digital Input
17  |Digital Output
18 |Analog Input
19  |Maximum Speed
20 |String Heading
21 GPS Device Time
22 Long Lat Info
23 |GPS Device Date
24  |String
25 |Server Date and Time

The longitude and latitude
information of buses

(Source: JICA Study Team)

(3) Queue Length Measurement System

1) Purpose

The queue length measurement system aims to grasp the congestion level by determining
the queue length. The queue length is determined by calculating the consecutive vehicle occupancy
from the stop line at the intersection to the installation position of detectors. Vehicle detectors shall be
installed at points of 300m, 600m, and 900m backward from the stop line of target intersections.

2-13



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India

2) Basic Function

The queue length measurement system shall have the following functions:
A) Information Receiving Function

The queue length measurement server shall receive following data from vehicle detectors
installed at roadside every sixty (60) seconds.

B Number of passing vehicle
B Time occupancy rate
B Equipment status

B) Information Generation Function

The queue length measurement server shall aggregate the collected data of one (1) minute
period in a data of five minutes period and generate the following three kinds of data. The generated
data shall be transferred to the probe server every five (5) minutes.

B Traffic volume
B Average occupancy
B Average queue length

C) Information Storing Function

The queue length measurement server shall compile the generated data per hour, day and
month and store the data in a certain period (about three months or more). The data beyond keeping
period is erased from oldest order and the data should be stored in storage devices of the centre system.
The store data is capable of outputting as files (MS Excel etc.).

3) Installation Policy of the Vehicle Detector (Ultrasonic Type)

For the measurement of queue length, the ultrasonic type vehicle detectors shall be installed
at 300 m, 600 m, and 900 m backward from the stop line of target intersections.

The vehicle detector sensors shall be placed in a way that allows it to monitor passing
vehicles on an overtaking lane.

Intersection [ Sensor |

v

600 m

900 m

(Source: JICA Study Team)

Figure 2-8 Image and Installation Policy of Vehicle Detector (Queue Length Measurement System)
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(4) Automatic Traffic Counter-cum-Classifier System (ATCC System)
1) Purpose

The ATCC system aims to collect the traffic volume and the average vehicle speed to grasp
the traffic situation. The vehicle detectors of ATCC system shall be installed at the middle point of the
major intersections on arterial roads to collect the traffic data.

2) Basic Function

The ATCC system shall have the following functions:
A) Information Receiving Function

The ATCC server shall receive the following data from the vehicle detector every sixty (60)
seconds.

Traffic volume of large / small-size vehicle

B Average vehicle speed
B Equipment status

B) Information Storing and Controlling Function

The ATCC server processes the one-minute measured data into a five-minute data. The
traffic volume will be a sum of the five one-minute data. The vehicle speed data will be the arithmetic
average of the five one-minute data. The five-minute traffic volume data will be accumulated as
one-hour data and the one-hour data as a 24-hour data.

All processed data will be stored in the ATCC server and the data will be transferred to the
centre system. The centre system stores data for ten (10) years to be analysed for future usage.

3) Installation Policy of the Vehicle Detector (Image Processing Type)

The installation location will be selected from the place where the measurement area can be
secured using an image processing method taking into consideration the traffic situation at site that the
vehicles do not follow the lane. The installation policy of the ATCC System is shown in Figure 2-9.

Longitudinal view of a standard

Plan view standard Sensor

Roadway

Road shoulder \
N

Measurement field Blind spot Sensor Measurement field Blind spat

(Source: JICA Study Team)

Figure 2-9 Installation Policy of Traffic Counter (ATCC System)
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(5) Variable Message Sign System (VMS system)
1) Purpose

The VMS system aims to disseminate the traffic information generated by the probe
systemby displaying it on the VMS board.

2) Basic Function

VMS system shall have the following functions:
A) Information Receiving Function

The data processed by the probe server shall be received by the VMS server every five
minute.

B) Information Generation Function

The traffic information data received from the probe system shall be converted into the data
for displaying it on the VMS board.

C) Information Distribution Function

The traffic information data generated by the VMS system can be displayed on the VMS
board and it shall be updated every five (5) minutes.

D) Information Storing and Controlling Function
Collecting data transferred to the VMS and operation log by hour, day and month should be
kept in a certain period (ten (10) years or more) as file data.

3) Image of dissemination by the VMS system

A multi-display type message board will be adopted. The board will have a schematic road
map and message display line. The congestion level on the major roads and estimated time to the
major destinations ahead will be displayed on the schematic road map. The information to be
displayed will be processed by the probe server of the traffic information system and automatically
transferred to the VMS server under BTP.

The operator at BTP will manually input necessary message such as traffic event and the
message will be displayed on the message display line on the board.

Figure 2-10 shows an image of the VMS board and the information to be displayed.
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ORR is closed due )6 traffic accident. It is expected to open this evening

Messages inputted by traffic police as necessary

(Source: JICA Study Team)
Figure 2-10 Example of VMS (MG Road at Trinity Metro Station)
(6) Internet System
1) Purpose

To disseminate the road/traffic information processed by the probe server to users on a
real-time basis on the Internet.

2) Basic Function

Internet system will be equipped with the following functions:
A) Information Receiving Function

The data processed by the probe server should be received at a five-minute interval.
B) Information Distribution Function

The traffic information data transferred to the Internet. It updates every five (5) minutes.
C) Information Store and Control Function

Collecting data transferred to the VMS and operation log by hour, day, month should be kept
in a certain period (three months or more) as file data. The data beyond keeping period is erased from
oldest order and the data should be stored in storage devices of the BTIC server. The data also include
operation information. The store data is capable of output as files (MS Excel etc.).

3) Image of dissemination by the Internet system

The congestion level on the major roads in Bengaluru will be shown on the road map and
provided through Internet. Other information like accidents or major events, such as road closure and
construction works, that are considered to have an impact on traffic in the city will also be displayed as
necessary.

Figure 2-11 shows an image of the Internet information to be displayed.
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(Source: JICA Study Team)

Figure 2-11 Image of Internet Information Provision
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2-2-2-3 Signal System
(1) Purpose
A mismatch between an actual traffic demand and a current signal phase setting contributes
to the significant traffic congestion in Bengaluru city. The signal system automatically controls
optimal signal timing according to the actual traffic volume measured by roadside sensors. Controlling
optimal signal timing mitigatestraffic congestion and normalize traffic flow.

(2) System Configuration

System Configuration of the signal system is shown in Figure 2-12.

TMC Facilities BTP

Control
< Centre
Server

Operator
Console

Firewall

IP-vPN - Operator
Firewall
Console

Signal [@OO

Image Processing o Controller
X 29

Vehicle Detector

Queue Length AN
Detector

(Source: JICA Study Team)
Figure 2-12 Signal System Configuration
(3) Target Intersections

Twenty-nine target intersections were selected from the MG Road Area (twelve (12)
locations), Hosur Road Area (nine (9) locations), and Old Madras Road Area (eight locations) because
they have strong traffic demand and are enough successive to make the most of the effect of the signal
system. The target section is shown in Figure 2-13. More detailed locations of each area are shown in
from Figure 2-14 to Figure 2-16.
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Figure 2-13 Selected Target Intersections in Bengaluru
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{
(Source: JI
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Figure 2-14 Selected Target Intersections in MG Road Area

(Source: JICA Study Team)
Figure 2-15 Selected Target Intersections in Hosur Road Area

T

(Source: JICA Study Tea

Figure 2-16 Selected Target Intersections in Old Madras Road Area
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The list of the details of each intersection are shown in Table 2-5.

Table 2-5 List of Details of Target Intersections

No. Name of Cross Road or Intersection Name Dir Area

1 Queens Rd Kasturba Rd MG Rd 5 MG Road

2 MG Rd St Marks Rd 4 MG Road

3 MG Rd Kamraj Rd Brigad Rd 4 MG Road

4 MG Rd Commisionrate Rd Preseidency Rd 3 MG Road

5 MG Rd Dickenson Rd 3 MG Road

6 Trinity Circle 4 MG Road

7 General KS Thimayya | Trinity Church Rd 3 MG Road
Rd

8 Kensington Rd Ulsoor Rd Bazaar St 4 MG Road
Dickenson Rd Ulsoor Rd 3 MG Road

10 | Cubbon Rd Dickenson Rd 3 MG Road

11 | Kamraj Rd Cubbon Rd 4 MG Road

12 | Central St Cubbon Rd 4 MG Road

13 | Residency Rd Brigade Rd 4 Hosur Road

14 | LIC India Circle 4 Hosur Road

15 | Musuem Rd Brigade Rd 4 Hosur Road

16 | Brigade Rd Hosur Rd General KS Thimmaya 4 Hosur Road

Rd

17 | LeonaRd Campbell Rd Hosur Rd 4 Hosur Road

18 | Generak KS Wood St Mother Teresa Rd Hosur Road
Thimmaya Rd

19 | Mother 2-22eresa Rd St. Philomena Rd Campbell Rd 4 Hosur Road

20 | VictoriaRd General Ks Thimmaya | St Philemena 5 Hosur Road

Rd

21 | Kensington Rd D Bhaskaran Rd 3 Old Madras Road

22 | D Bhaskaran Rd Thamarai kannad rd 3 Old Madras Road

23 | Swami Vicekanand Rd | D Bhaskaran Rd 3 Old Madras Road

24 | Swami Vivekananda Paramahansa 3 Old Madras Road
Rd Dayanand Rd

25 | Swami Vivekananda 100 Ft Road 3 Old Madras Road
Rd

26 | Swami Vivekananda Yellaman 2" Cross Rd | Chinmaya Mission 4 Old Madras Road
Rd Hospital Rd

27 | Swami Vivekananda Cambridge 4 Old Madras Road
Rd Road-Bazaar St

28 | Swami Vivekananda 80 Ft Rd 3 Old Madras Road
Rd

29 | Commissariat Rd Magrath Rd 4 Hosur Road

(Source: JICA Study Team)
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(4) Basic Concept of Signal Control

1) Basic System Configuration

The traffic condition varies depending on various factors such as time or day (rush-hour,
normal-hour, off-hour, holiday, weekday, etc.). In order to alleviate traffic congestion and reduce the
number of traffic accidents it is important to optimize the signal control based on the current traffic
condition. The traffic control center gathers the real-time traffic data from the vehicle detectors on the
road. Then the central computer analyzes the data and gives the appropriate signal parameters to each
signal. Figure 2-17 summarizes the basic system configuration. There are 3 fundamental parameters of
traffic signal: Cycle, Split and Offset shown in Table 2-6.

P

Control Centre

Gathering real-time traffic data

!

oo

Analyzing the real-time traffic data
] [ A
P o N 1

Giving the signal parameters to signal

The vehicle detector

Real-time traffic data detected by the vehicle detector

Instruction to switch the signal light

(Source: JICA Study Team)

Figure 2-17 Basic System Configuration

Table 2-6 Fundamental Signal Parameters

Split Offset
‘jg" «D
®60%

$ [ 80

Time required for a complete | Portion of time allocated to each | Time difference of coordinated
sequence of indications e.g. from | phase within a cycle at an | phases between two traffic
green indication to next green | intersection. signals.

indication.

(Source: JICA Study Team)
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2) Signal Coordination

Signals installed at short distance need to be coordinated to offer green wave, in which
vehicle that has passed an intersection during green will be given green at next signal to allow the
vehicle to pass through next intersection without stopping. The reduction of waiting time at signals is
illustrated in Figure 2-18. To provide green wave, neighboring two signals must operate with the same
cycle length and they must be coordinated.

® @ © @ © @ @ @

@ @
E I I £
= I =
| | | |
Distance Distance
Non-coordinated signals Coordinated signals

(Source: JICA Study Team)
Figure 2-18 Signal Coordination
(5) Required Measures: Reduction of Congestion Length and Area-wise Control

As shown in the [(3) Target Intersections], the sections of MG road, Old Madras road and
Hosur road in the core area of the city and adjacent areas of these sections are selected as the target
area for the signal system. These roads, MG road, Old Madras road and Hosur road, are major trunk
roads in Bengaluru. In particular, the congestion is severe on the sections of these roads in the core
area of the city. It is critical to reduce the congestion length on this target areas. It is also important
that the traffic flow in the adjacent areas with chronic congestion shall be smoothened, synchronizing
with these trunk roads by ‘area-wise control’. For example, it will be more effective to synchronize the
signals on Gabon road running in parallel with MG road and in the areas in the vicinity of Brigade
road.

Therefore, reducing congestion length on these target areas by area-wise control is
important.
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1) Area-wide Signal Control

A) Area Segmentation

Regarding the wide area (e.g. Bengaluru city), it includes various areas which are in
different traffic conditions. For the area-wide signal control it is essential that the signal control is
conducted by small area in an analogous the feature of traffic.

The system makes a sub-area and conducts the signal control by the sub-area adapting to the
feature of the traffic condition of each area. Figure 2-19 shows the example of the sub-area (sub-area
1~3). The sub-area is composed of key intersections which is on an arterial road and other normal
intersections.

Dormitory suburb

= (Y
4-—9—49%3\1;

|/

+—4
4

Business district /
"
Sub-area 3
- | e 4 4 $ \é
S l Eji |\ i3
Sub-area 2
_Key Intersection, Key Intersection

"\

4
T

JL
/AN

4

— =

:

« Main traffic stream (from dormitory suburb to business district)

D Sub-area

(Source: JICA Study Team)
Figure 2-19 Example of Sub-areas

B) Dynamic Transition of Sub-area

The traffic condition varies depending on even a period of time in a day. In order to adapt to
the temporal variation of traffic condition, the system dynamically changes the conformation of the
sub-area by integrating and cutting off sub-areas.

The example of the dynamic transition of the sub-area is shown in Figure 2-20. Type A is the
conformation in a rush hour. In the rush hour neighboring sub-areas are connecting along the main
traffic stream (from dormitory suburb to business district). On the other hand, in holiday they are
connecting along the main traffic stream (from dormitory suburb to resort area).
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Dormitory suburb Dormitory suburb

Sub-area 1

- —— e —— 2
Business district
1+
T

1

« Main traffic

[Type A: Rush hour ] [Type B: Holiday ]
(Source: JICA Study Team)
Figure 2-20 Transition of Sub-area
2) Decrease of Queue Length

When congestion occurs the decrease of queue length is also essential for the signal control.
The system controls signal to decrease the queue length based on the detection of it. The vehicle
detector (Queue Length Measure) is installed at the point of about 150 m, 300 m, and 500 m
(maximum) away from the key intersection and measures how long the queue is running. The vehicle
detector (Inflow Traffic Volume Measure) is installed at close roadside to the key intersection and
detects the inflow volume around the traffic lane 50 m away from the key intersection. Figure 2-21
shows the configuration of queue length measurement.

Key Intersection

m—

50m 150m 300m 500m

—> Distanc

. Vehicle Detector (Queue Length Measure)
O Vehicle Detector (Inflow Traffic Volume Measure)

e Detecting area of Vehicle Detector (Inflow Traffic Volume Measure)

(Source: JICA Study Team)

Figure 2-21 Configuration of Queue Length Measurement
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(6) Vehicle Detector
1) Type of Vehicle Detector
The type of vehicle detector for the real-time vehicle detection is shown in Table 2-7.

Table 2-7 The list of Vehicle Detector

Type Function and Installation

Vehicle Detector It measures the queue length heading to the key intersection.
(Queue Length Measure) It is installed roadside at the point of about 150 m, 300 m, and
500 m (maximum) away from the key intersection.

Vehicle Detector It measures the inflow traffic volume at the close roadside to
(Inflow Traffic Volume | key intersection.

Measure) It is installed adjacent roadside of Key intersection.

Vehicle Detector It measures the traffic volume for the setting of offset time.

(Traffic Volume Measure | It is installed at the middle point between two key
for Offset) intersections.

(Source: JICA Study Team)
2) Configuration
The configuration of vehicle detectors is shown in Figure 2-22.

Vehicle Detector
(Queue Length Measure)

Vehicle Detector

(Inflow Traffic Volume Measure) ——
=== Detector Data p========

Key Intersection

Control center

Key Intersection

"""""" Signal Control |[¢-----!

(Source: JICA Study Team)

Figure 2-22 Configuration of Vehicle Detectors
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3) Equipment

The ultrasonic sensor shown in Figure 2-23 is used for the vehicle detector (Queue Length
Measure) and the vehicle detector (Traffic Volume Measure for offset). It detects the vehicle by
calculating the reflecting time of ultrasonic. The CCTV sensor shown in Figure 2-24 is used for the
vehicle detector (Inflow Traffic Volume Measure). It detects vehicles flowing at intersection by image
processing.

head

. [l

/ 1
A |
/ \
- . /’/ 1
\ | / i

* Vehicle Detector (Queue Length Measurement)
* Vehicle Detector (Traffic Volume Measurement for offset)

(Source: JICA Study Team)

Figure 2-23 Image of Ultrasonic Sensor

CCTV

+ Vehicle Detector (Inflow Traffic Volume Measurement)

(Source: JICA Study Team)

Figure 2-24 Image of CCTV Sensor
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4) Communication Method of Traffic Signal at Intersection

A) Wi-Fi Communication or Fixed Line Communication

There is a discussion as to which type of communication method, either Wi-Fi connection or
fixed line connection, shall be applied to traffic signal at intersection. The communication method of
traffic signal at intersection is shown in Figure 2-25.

The fixed line connection needs to be applied due to the following reasons;

B Critically high reliability and instantaneousness are required for communication
between controller and signals at intersection.

B All signals need to be synchronized (Green, Yellow, Red). There is a chance that the
delay occurs at any of the signals due to transmission delay by Wi-Fi communication.

B There is a possibility that Green is indicated by all signals due to transmission delay by
Wi-Fi connection. (Green will be blinked by fail-safe function in this case)

B The signal is usually controlled by one second. It is difficult to control by one second by
Wi-Fi connection.

B) Aerial Cable or Buried Cable
The buried cable is recommended due to the following reason:

B The aerial cable spoils sight view.
B The aerial cable is exposed to danger of being disconnected.

Jﬁ’ Q QJ»O‘ L)

N
=

‘ @eﬁ.

O wifi

D Fixed Line c f
(Burried) ontroller
Controller

Figure 2-25 Communication Method of Traffic Signal at Intersection
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2-2-2-4 Connectivity and Procurement of Equipment for Expansion
(1) Signal System
1) Expansion of the Signal System Server

The signal system server which will be procured by the Project is based on the Universal
Traffic Management System (UTMS), and is capable of controlling signals of 128 intersections. Thus,
the signal system server is capable of expansion from 29 intersections in the Project to 128
intersections, and software modification of the signal system server is not necessary even if the signals
are additionally procured. It’s also possible to expand the number of intersection into more than 128
only by adding an auxiliary equipment to the signal system server.

2) Expansion of Roadside equipment

A) Signals and Signal Sensors

The Indian local companies could manufacture the signals and sensors (ultrasonic type) by
themselves because the interface (controller to signals and sensor) conforms to the international
standards. When adopting the local products, we should carefully consider the quality and reliability.

The interface between the signal controller which control the signals and the signal sensors
and the signal system server is based on international standard (ISO 14827-1, 2 and ISO 15784).

B) Signal Controllers

The interface between the signal controllers and the signals/vehicle detectors is based on
international standard (ISO 14827-1, 2 and ISO 15784) and the functional requirement is seen in the
specifications. Therefore, it is possible for many companies to manufacture the controllers.

If additional procurement is necessary in the immediate term, the controllers can be
purchased from several different Japanese companies. It is also possible that Japanese companies
provide the main parts to the local Indian companies so that the controllers will be locally
manufactured by the OEM.

The additional controllers can be connected to the signal system server without modification
of the signal system.
(2) Traffic Information System
1) Expansion of Queue Length Measurement System and ATCC System

The interface between the vehicle detectors (ultrasonic method) of queue length
measurement system and the vehicle detectors (image recognition method) of ATCC System is based
on international standard (ISO 14827-1, 2 and ISO 15784).

The Indian local companies could manufacture the sensors (ultrasonic method) by
themselves because the interface (controller to signals and sensors) conforms to the international
standards. When adopting the local products, we should carefully consider the quality and reliability.

2) Expansion of VMS System

In general, the VMS system is based on American standard; NTCIP for ITS Protocol, which
is adopted by India already. The VMS system in the grant aid project is also based on this standard.

The Indian local companies could manufacture the VMS by themselves and OEM. When
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adopting the local products, we should carefully consider the quality and reliability. The Indian local
companies have already manufactured according to NTCIP.

2-2-2-5 Intersection Improvement Policy
(1) Concept of Intersection Improvement
The intersection improvement consists of the signal improvement and the intersection
improvement. The component of the intersection improvement is shown in Table 2-8. The intersection

improvement policy and method is shown in Table 2-9.

Table 2-8 Component of the Intersection Improvement

Item Concept of the Improvement

(1) Improvement by cycle length change and signal
Signal Improvement phase combination, (2) Ensuring safety, (3) Ensuring
sufficient time for pedestrian to cross

(1) Improving markings (e.g., zebra crossing, lane,
direction arrow) (2) Splitting lane, (3) Extending
sidewalk space, (4) Removing obstacles, (5) Other minor
improvements

Intersection Improvement
(To enhance the
signal-improving effect)
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Table 2-9 Intersection Improvement Policy and Improvement Method (Examples)

No.4 MG Road- Commissariat Road-Residency Road

No.5 MG Road-Dickenson Road

No. 20 Victoria Rd-General KS Thimayya Rd-St Philomena
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(Source: JICA Study Team)
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2

Summary of Intersection Improvement

The road marking works will be carried out at all 29 intersections. As well as, sidewalk
maintenance work by curbing stone and the removing of median strip that will be carried out at some
intersections. The summary of intersection improvement is listed in Table 2-10.

Table 2-10 Summary of Intersection Improvement

Road Marking Work
Crosswalk (*1) Stop Line (*2) Traffic Lane (*3) | Direction Arrow (*4) Sidewalk
(n2) (n2) (m2) (m2) Construction | Removal of
—— Subtotal . .
Basic width (m) 4.00 0.45 0.15 20.00 0.15 5.00 (m2) (Cgrb block is Sidewalks
] Full ' Full ' ] ' included) (m3)
Intell"\s]ectlon Length Q t2y Length Q tzy Number Q tzy Number Q tzy (m3)
o. ) (m2) i) (m2) (m2) (m2)

1 101.8 203.6 37.9 17.1 13.0 39.0 20.0 15.0 274.7 17.0 -
2 101.6 203.2 50.2 22.6 13.0 39.0 24.0 18.0 282.8 - -
3 107.0 214.0 47.0 21.2 12.0 36.0 20.0 15.0 286.2 6.4 -
4 64.0 128.0 31.1 14.0 10.0 30.0 18.0 13.5 185.5 13.1 -

5 46.3 92.5 29.9 13.5 10.0 30.0 16.0 12.0 148.0 - 5.3
6 75.5 151.0 60.7 27.3 16.0 48.0 28.0 21.0 247.3 - -
7 0.0 0.0 30.0 13.5 9.0 27.0 15.0 11.3 51.8 6.8 -
8 45.7 91.4 17.4 7.8 7.0 21.0 10.0 7.5 127.7 - -
9 42.9 85.8 21.0 9.5 6.0 18.0 12.0 9.0 122.3 - -
10 60.4 120.8 28.2 12.7 9.0 27.0 14.0 10.5 171.0 - -
11 83.4 166.8 42.5 19.1 15.0 45.0 24.0 18.0 248.9 - -
12 76.1 152.2 32.1 14.4 13.0 39.0 18.0 13.5 219.1 - -
13 66.4 132.8 42.6 19.2 6.0 18.0 12.0 9.0 179.0 - -
14 57.5 115.0 28.6 12.9 9.0 27.0 14.0 10.5 165.4 - -
15 88.6 177.2 44.4 20.0 9.0 27.0 18.0 13.5 237.7 - -
16 77.7 155.4 36.0 16.2 13.0 39.0 19.0 14.3 224.9 - -
17 18.0 36.0 19.8 8.9 7.0 21.0 10.0 7.5 73.4 - -
18 36.5 73.0 29.6 13.3 8.0 24.0 14.0 10.5 120.8 - -
19 47.0 94.0 24.9 11.2 5.0 15.0 12.0 9.0 129.2 - -
20 52.9 105.8 36.3 16.3 8.0 24.0 20.0 15.0 161.1 - -
21 52.7 105.4 24.2 10.9 8.0 24.0 15.0 11.3 151.5 2.6 -
22 0.0 0.0 15.7 7.1 5.0 15.0 9.0 6.8 28.8 9.3 -
23 39.2 78.4 24.6 11.1 6.0 18.0 12.0 9.0 116.5 2.0 -
24 20.7 41.4 21.6 9.7 6.0 18.0 10.0 7.5 76.6 - -
25 64.4 128.8 31.0 14.0 9.0 27.0 15.0 11.3 181.0 28.4 -
26 21.0 42.0 15.8 7.1 3.0 9.0 10.0 7.5 65.6 8.3 -
27 31.2 62.4 30.6 13.8 6.0 18.0 15.0 11.3 105.4 - -
28 30.4 60.8 22.9 10.3 10.0 30.0 16.0 12.0 113.1 - -
29 50.6 101.2 27.5 12.4 3.0 9.0 10.0 7.5 130.1 - -

Total 3118.9 406.8 762.0 337.5 4625.2 93.8 5.3

Condition of Above Calculation:

*1,
%2,
*3,
*4,

Crosswalk paint =4 m in width x road cross in length x ratio 0.50

(Source: JICA Study Team)

Stop line paint = 0.45 min width x road cross in length of approaching side

Lane paint = 15 cm in width, and applying at 50 m from the intersection

Direction arrows = Painted at two places, 1* near the intersection, 2" 30.0 m to 40.0 m

from the intersection for each approach route. Direction arrows size: 0.15 m in width x

5 min length
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2-2-2-6 Equipment Plan

The equipment name, country to procure, specification and quantity by system are shown in
tables (from Table 2-11 to Table 2-18).

Table 2-11 Equipment List (Centre System)

No Name of equipment Country Supecification and Configuration Level Amount

1 Center System

CPU : Intel Xeon Processor(4core) 3.5GHz Cash 15MB or
more, Memory : 64GB (8GB DDR4) or more, HDD :

-1 [B-TIC Serv i ;

Ll erver Japan 1TB(2. 5inch, SATA) x 6 or more, Interface : High Class 2
1000/100BASE-TX, USB3.0, Software : DBMS etc.

~ . . Display : Color TFT LCD, Display Size : 5binch, .

172 |Video Wall Japan Resolution : 1920 X 1080, Bezel Width 3mm or less High Class 6
Input : RGB Analogue, DVI-D, HDMI (Compatible with PC

1-3 |Video Switcher Japan Video Output Interface) . Output : RGB Analogue, DVI- High Class 1

D, HDMI (Compatible with the Interface of Operator
Console and Monitor)

CPU : Intel 17 Cash 30MB or more, Memory : 4GB ECC
1-4 |Operator Console Japan DDR2 or more., HDD : 250GB SATA or more, Monitor : High Class 2
22inch LCD Wide type

Connection type:Receiver modular terminal, Recording
1-5 |[Call Recording Device Japan type : Automatic / Manual Recording, Maximum High Class 1
Recording time : 2000hours or more

Printing method : Xerographic (Laser) . Print size:

— C 1 ]‘. se P i te - P 1 "] . Ss
1-6 oror Laser Frinter Japan A3 and A4, Printing speed : 30 pages,/min or more High Class !
B o o . L Printing method : Xerographic (Laser) . Print size: . o
1-7 |Black Laser Printer Japan A3 and A4, Printing speed : 35 pages/min or more High Class 1
1-8 |Network Control Program Japan Control capacity : 1,000 nodes, Control method : High Class L

SNMP, Configuration : Server and Client, Duplexing

CPU : Intel Xeon Processor (4core)3. 4GHz Cash 8MB or
1-9 [Storage Device Japan more, Memory : 8GB (4GB X 2 (DDR3 SDRAM) or more, HDD : High Class 1
48TB or more RAIDS

(Source: JICA Study Team)

Table 2-12 Equipment List (Probe System)

No Name of equipment Country Supecification and Configuration Level Amount

2 Probe System

CPU : Intel Xeon Processor (18core) 2.3GHz Cash 45MB
2-1 |Probe Server Japan or more, Memory : 512GB (32GB DDR4) or more, HDD : ITB | High Class 2
(2.5inch, SATA) x 12 or more

(Source: JICA Study Team)
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Table 2-13 Equipment List (Queue Length Measurement System)

No Name of equipment Country Supecification and Configuration Level Amount
3 Queue Length Measurment System
CPU : Intel Xeon Processor (4core) 3.5GHz Cash 15MB or
3-1 |Queue Length Measurment Srver Japan more, Memory : 64GB (8GB DDR4) or more, HDD : High Class 2
1TB(2. 5inch, SATA) x 2 or more
. Detector type : Ultra Sonic, Resonance frequency : 18 .
- ehiclel Detector (Ultra Sonic Type) 4 ‘
372 el betector (Ul Sonie v Japan - 27KHz, Detectable speed: 1 - 100 kn/h High Class &
Local controller is used in the case that process
3-3 |Local Controller Japan unint is seperated from vhicle detector. It must High Class 72
meet the specification of vhicle detector.
LAN Interface : 10 BASE-T/100BASE-TX (RJ-45) x 1
3-4 |Media Converter Japan port, Network Interface : 100BASE-FX (SC) x lport, High Class 12
Transmission speed : 100Mbps
Cabinet is used in the case that process unint is
3-5 |[Cabinet Japan seperated from vhicle detector. Local controller is High Class 72
housed in the cabinet.
(Source: JICA Study Team)
Table 2-14 Equipment List (ATCC System)
No Name of equipment Country Supecification and Configuration Level Amount
4 Automatic Traffic Counter-cum—-Classifier System (ATCC System)
CPU : Intel Xeon Processor(4core) 3.5GHz Cash 15MB or
4-1 |ATCC Server Japan more, Memory : 64GB (8GB DDR4) or more, HDD : High Class 2
1TB(2. 5inch, SATA) x 2 or more
Image processing device : 1/3 inch CCD, Effective
49 Vehicle Detector (Image Japan pixels : 659(H) X 494 (V). Resolution : VGA :640 x High Class 16
Processing Type) Jap 480, QVGA 1320 x 240 g e
Local controller is used in the ca that process
4-3 |Local Controller Japan unint is seperated from vhicle detector. It must High Class 16
meet the specification of vhicle detector.
LAN Interface : 10 BASE-T/100BASE-TX (RJ-45) x 1 Middl
4-4 |Media Converter Japan port, Network Interface : 100BASE-FX (SC) x lport, N 8
A Class
Transmission speed : 100Mbps
Cabinet is used in the case that process unint is
4-5 |Cabinet Japan seperated from vhicle detector. Local controller is High Class 16

housed in the cabinet.

(Source: JICA Study Team)
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Table 2-15 Equipment List (VMS System)

No Name of equipment Country Supecification and Configuration Level Amount
5 Variable Message System (VMS)
CPU : Intel Xeon Processor(4core) 3.5GHz Cashl5MB or
more, Memory : 64GB (8GB DDR4) or more, HDD : .
5-1 |VMS Serve ape : .
571 erver Japan ITB(2. 5inch, SATA) x 6 or more High Class 2
CPU : Intel i7 Cash 30MB or more, Memory : 4GB ECC
5-2 [Operator Console for VMS Japan DDR2 or more, HDD : 250GB SATA or more, Monitor : High Class 1
22inch LCD wide type
Board Size : 5,000mm(W) x 3,000mm(H), Height of
5-3 |VMS Board Japan Character : 300mm or more, Element pitch : 15mm, Light | High Class 3
emitter : LED (Blue., Red, Green)
Local controller is used in the case that control
5-4 [Local Controller Japan uint is seperated from VMS Board. It must meet the High Class 3
specification of VMS Board.
LAN Interface : 10 BASE-T/100BASE-TX (RJ-45) x 1 Middle
5-5 |Media Converter Japan port, Network Interface : 100BASE-FX (SC) x lport, 3
. Class
Transmission speed : 100Mbps
Cabinet is used in the case that process unint is
5-6 |Cabinet Japan seperated from VMS Board. Local controller is housed | High Class 3
in the cabinet.
(Source: JICA Study Team)
Table 2-16 Equipment List (Internet System)
No Name of equipment Country Supecification and Configuration Level Amount
6 Internet System
CPU : Intel Xeon Processor (4core) 3.5GHz Cash 15MB or
6-1 Internet Server Japan more, Memory : 64GB (8GB DDR4) or more, HDD : High Class 2

1TB(2. 5inch, SATA) x 2 or more

(Source: JICA Study Team)
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Table 2-17 Equipment List (Signal System)

No Name of equipment Country Supecification and Configuration Level Amount
7 Area Traffic Signal Control System(ATCS)
CPU : Intel Xeon Processor(4core) 3.5GHz Cashl15MB or
Q< re, Me : 64GB (8GB DDR4) or more, HDD :
_ ATCS Serv . more, Memory N ass
™l erver Japan 1TB(2. 5inch, SATA) x 6 or more, Interface : High Class 2
1000/100BASE-TX, USB3. 0, Software : DBMS etc.
CPU : Intel i7 Cash 30MB or more, Memory : 4GB ECC
7-2 |Operator Console for Signal Japan DDR2 or more, HDD : 250GB SATA or more, Monitor : High Class 1
22inch LCD wide type
Protocol : UDP/IP DATEX (to Signal System Server) .
Clock : Synchronized to GPS, Cabinet : Dust control, .
7-3 |Local Controller Japan Waterproof (IP55 and its equivalent). Operating High Class 29
temperature * humidity : +15°C-+40°C. 20-95%
Type : On-line type UPS, Input voltage : AC230V= 15%,
_ 60Hz Single-phase two-wire system, Output voltage : . .
74 |ups Japan AC230V2%, 60Hz Single-phase two-wire system, High Class 29
Capacity : more than 4hours backup time
Display surface : Red, Amber, Green, Figure,/Size :
Circle,/ ¢ 300mm, Tlluminant : LED, Color : Red (Wave
_ |Lantern for Vehicle length 625nm) . Yellow (Wave length 590nm) . Green . . .
5 (Red, Amber, Green) Japan (Wave length 500nm) . Brightness : >365c¢ d fligh Class 130
(Red) . >910c d (Yellow) . >475c d (Green)
Display surface : Arrow for three direction, Figure/
Lantern for Vehicle 51%8 : Circle/ ¢ 300mmxylllum1n§nt: LED, C?lnr: Red
7-6 | (Arrow for three Japan (Wavelength 625nm) ., Yellow (Wavelength 590nm) . High Class s
P ; Green (Wavelength 500nm) . Brightness : >365c¢ d o
directions)
(Red) . >910c d (Yellow) . >475c d (Green)
Display surface : Arrow for one direction, Figure/
Size : Circle,/ ¢ 300mm, Illuminant : LED, Color : Red
B Lantern for Vehicle (Wavelength 625nm) . Yellow (Wavelength 590nm) . .
T |(arrow for one direction) Japan o een (Wavelength 500mm) . Brightness : >365 ¢ d High Class 87
(Red) . >910c d (Yellow) . >475c d (Green)
Display surface : Red, Green, Figure,/Size : Square,/
Lantern for Pedestrian 250mm X 260mm, Illuminant : LED, Color : Red . .
-8 (pole side/standard type) Japan (Wavelength 625nm) . Green (Wavelength 500nm) . High Class 72
Brightness : 365¢c d (Red) . 475c¢ d (Green)
Lantern for Pedestrian Lantern for Pedestrian(7-8) with elapsed time o X
7-9 |(pole side/elapsed time Japan . . High Class 16
. presentation function
presentation type)
Display surface : Red, Green. Shape/Size : Square,/
250mm X 260mm, Illuminant : LED, Color : Red
B Lantern for Pedestrian (Wavelength 625nm) . Green (Wavelength 500nm) . .
7-10 (pole top/one unit) Japan Brightness : 365¢c d (Red) . 475¢ d (Green) . figh Class 42
Installed at top of the pole(one unit type)
Display surface : Red, Green, Shape/Size : Square,/
250mm X 260mm, Illuminant : LED, Color : Red
- Lantern for Pedestrian (Wavelength 625nm) | Green (Wavelength 500nm) . . . .
i (pole top/two units) Japan Brightness : 365¢ d (Red) . 475c¢ d (Green) figh Class 16
Installed at top of the pole(two units type)
Lantern for Pedestrian
7-12 (}.m]c mp/onc‘ Japan Lantern f?r Pn}dcsm:lan(7*10) with elapsed time High Class 15
unit/elapsed time presentation function
presentation type)
Lantern for Pedestrian
N . _ . .
7-13 (FOIC top/two ) Japan Lantern f?r lgdcst%lﬁn(7 11) with elapsed time High Class 5
units/elapsed time presentation function
presentation type)
Detector : Ultrasonic type, Resonant frequency : 18 - .
~14 [Vehicle Dete; Ultra Sonic Type) ape ;| ass 4
714 |Vebiele Deteetor (Flira Sonie Type Japan 27KHz, Detectable speed : 1 - 100 km/h High Class 17
Image processing device : 1/3 inch CCD, Effective
7—-15 |Vehicle Detector (Inmage Processing Type) Japan pixels : 659(H) X 494(V), Resolution : VGA :640 x High Class 18
480, QVGA :320 x 240
7-16 |Communication Device Japan TEEE802. 15.4, 2.4GHz Band, 16 Channels High Class 53
LAN Interface : 10 BASE-T/100BASE-TX (RJ-45) x 1
7-17 |[Media Converter Japan port, Network Interface : 100BASE-FX (SC) x lport, High Class 29

Transmission speed : 100Mbps

(Source: JICA Study Team)
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Table 2-18 Equipment List (Common Equipment)

No Name of equipment Country Supecification and Configuration Level Amount

8 Others (Common Equipments)
Interface : 10/100BASE-TX X 16port or more, LAN

- L2-SW apa i “lass

81 Japan Protocol : TCP/Ip ete. . MaximumVLAN : 200 High Class .
Swithcing speed : 40Gbps and its equivalent, WAN
Interface : 10/100BASE-TXX 4 or more Optical fiber .

—9 |L3-SW ans ass

8=2 Japan port (media converter) X2 or more, LAN Interface : High Class 4
10/100BASE-TX X 16 _port or more
Structure : Inside self standing, Material : Steel Middle

8-3 |19inch rack Japan board, Dimension : W600 x D600xH2000m mand its N 3
. . Class

equivalent, Board thickness : t =1.6mm or more

Throughput : 800Mbps or more, New session : 3,500 or Middl

8-4 |Fire Wall Japan more, Policy : 4,000 or more, IP Sec VPN Throughput : N 3

350Mbps _or more Class
i Port speed : 16Gbps Fiber channel, Number of port : Middle
-5 |SAN-SW
o Japan 24, Switch band width : 1536Gbps Class 4

(Source: JICA Study Team)

2-2-3 Qutline Design Drawing
The outline design drawings are listed below. The drawings are attached in Appendix 6.

1)Location of Roadside Equipment
2)Detailed Location of Traffic Signal
3)Typical Drawing of VMS Type 1
4)Typical Drawing of VMS Type 2
5)Typical Drawing of VMS Type 3
6)Pole of Sensor
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2-2-4 TImplementation Plan
2-2-4-1 Implementation Policy
(1) Installation of Equipment

Installation of equipment is conducted after the completion of civil engineering works (pole
installation, gantry foundation work e.g.), installation of pull box and installation of conduit and
arriving of equipment from Japan. Installation of equipment is consisting of the installation (the
bringing the equipment, mounting and fixing) and the test. After the completion of installation, the unit
test and counter test are conducted and finally the comprehensive performance test is conducted.

(2) Installation of Roadside Equipment

Installation of roadside equipment includes equipment of the traffic information system and
the signal system.

1) Roadside Equipment of the Traffic Information System

The roadside equipment of the traffic information system includes the equipment of the
following subsystems:

B ATCC system
B Queue length measurement system
B VMS system

The installation flow of the roadside equipment of the traffic information system is shown in
Figure 2-26.

Acquisition of Right of Way »|  Duct Installation Work
A \ 4
Field Survey Pole Installation Work
A \ 4
Equipment
Surveying / Marking Installation
(Included Cable Laying)
A Y
Foundation Work Provisional Af:ceptance Test
=Unit Test
-Connection Test
I .
(Source: JICA Study Team)

#¢The connection test will be conducted after completing the installation and unit test of the road side equipment.

Figure 2-26 Installation Flow of the Roadside Equipment of the Traffic Information System
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2) Roadside Equipment of the Signal System

The roadside equipment of the signal system includes the signal lights and vehicle detectors.
The installation flow of the roadside equipment of the signal system is shown in Figure 2-27.

Duct Installation Work
Excavation Work

Application for Right of Way

Y Y

Equipment
Field Survey Installation
(Included Cable Laying)

A A

Provisional Acceptance Test
Unit Test
+Connection Test

Surveying / Marking

A

Pole Installation Work

(Source: JICA Study Team)

X The connection test will be conducted after completing the installation and unit test of the road side equipment.
Figure 2-27 Installation Flow of the Roadside Equipment of the Signal System
(3) Installation of Centre System Equipment

The installation flow of the centre system equipment is shown in Figure 2-28.

Field Survey

Y

Surveying / Marking

Y

Equipment
Installation

y

Cable Laying

A

Provisional Acceptance Test
+Unit Test
+Connection Test

(Source: JICA Study Team)

Figure 2-28 Installation Flow of the Centre System Equipment
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1) Centre Equipment to be Installed at KSDC

BTIC server, probe server, queue length measurement server, ATCC server, internet server,
VMS server, and the signal system server will be installed at KSDC with the following works:

A) BTIC Server

B Installation of application software

B Unit test of the BTIC server

B Connection test to the operator console ofthe traffic information system installed at
DULT

B) Probe Server

B [nstallation of application software

B Unit test of probe server

B Connection test to BMTC prove server to confirm that the probe data can be acquired
properly

B Connection test to the queue length measurement server to confirm that the queue
length data can be acquired properly

C) Queue Length Measurement Server

B Unit test of the queue length measurement server
B Connection test to the roadside equipment

D) ATCC Server

B Unit test of the ATCC server
B Connection test to the roadside equipment

E) Internet Server

B Unit test of internet server
B Connecting test to the probe server

F) VMS Server

B Unit test of VMS server
B Connection test with VMS board and BTIC server

G) Signal System Server
B Unit test of the signal system server
B Connection test with roadside equipment of the signal system
2) Centre Equipment to be Installed at DULT
A video wall and an operator console for centre system will be installed at DULT with the
following works.

B Unit test of video wall and operator console
B Connection test with BTIC server installed at KSDC
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3) Centre System Equipment to be Installed at BTP

Operator consoles for the signal system and the VMS system will be installed at BTP with
the following works.

B Unit test of operator console
B Connection test to the signal system and VMS system

(4) Others

Other construction works include foundation works, pole installations, duct installations,
and cable laying. For the foundation works, the duct installations, and cable laying, it must be
carefully carried out not to damage the installed objects underground.

1) VMS Gantry to be Installed on MG Road

For the work of foundation pile and pole installation for VMS gantry and VMS board
installation at MG Road, careful attention shall be paid to the metro railway which runs above at the
site.

2) VMS Gantry to be Installed at Silk Board

VMS gantry shall be installed behind the existing gantry of the road sign. The existing
gantry shall be removed after the unit test and connection test of the VMS board.

2-2-4-2 Implementation Conditions
(1) Overall Work

The Project includes a wide range of engineering works such as civil works and installations
of various type of equipment (the centre system, the probe system, the queue length measurement
system, the ATCC system, the VMS system, the internet system, and the signal system), and therefore,
shall be carried out with close cooperation in detail for scheduled completion. The major focus points
in planning the implementation are as follows:

B The civil works will be carried out, avoiding the rainy season from June to October in
consideration of workability and safety. Particularly during the period when it heavily
rains i.e., from September to October, the indoor installation works will be mainly
carried out.

B Minimizing the stopping time of the systems currently in operation is important, and
system suspension shall be avoided particularly during the rainy season.

B Safety management shall be ensured because of heavy traffic in the Project area.

(2) Installation in Related Organization
The Project will also provide a number of different kinds of equipment and facilities to
related organizations including DULT, KSDC, and BTP. The following are the focus points of concern
for the implementation of the Project.
1) Items to be taken cared by the Recipient Side before Construction and Procurement
B To secure the budget for tax exemption;

B To allocate appropriate personnel, e.g., engineers;
B To provide necessary support for the construction and procurement e.g., providing
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necessary information and acquiring permission for roadwork; and
B To make ready the space for the equipment to be installed at DULT, KSDC, and control
centre of BTP, and all necessary related works.

2) Items to be taken cared by the Recipient Side during Construction and Procurement

B To provide necessary telecommunication cable (optical fibre cable) and electricity
(supply of power cable);

B To provide a space required for construction and installation work;

B To provide necessary support for the construction and procurement, e.g., providing
necessary information, permission, and safety measure; and

B To allocate relevant personnel for attending the training course for the soft component
program.

2-2-4-3 Scope of Works

The Project includes various works such as installation of the centre system, the probe
system, the queue length measurement system, the ATCC system, the VMS system, the internet system
and the signal system, civil works including constructions of signal pole, VMS foundations, pull boxes,
conduits, horizontal directional drilling, road marking, removal/renovation of sidewalk and others that
will be simultaneously carried out.

The Government of India and the Contractors must clearly recognize the demarcation of the
scope of works (hereinafter referred to as “SOW”) and work in close cooperation in the process of the
Project.

The demarcation of the SOW in the Project is shown in Table 2-19.

Table 2-19 Demarcation List of the SOW

Japan Side India Side

1. Centre System (1 set) 1. Refurnished the existing room including
cleaning, painting, electrification, air
conditioning, etc. of the equipment room
2. Probe System (1 set) 2. Coordination with various relevant agencies
and processing following these applications:

- Tax exemption and customs clearance

- Acquisition for any right-of-way
permission

- Other necessary permission (gas, water,
electricity, and etc.)

- Other necessary coordination and
application procedures

3. ATCC System (8 locations) 3. Replacement of existing equipment (signal
pole, signal lamp device, equipment, gantry,
and etc.)

4.Queue Length Measurement System (12 4. Internal writing works for equipment room

locations)

5. VMS (3 units) 5. Remove obstacles from the Project sites

6.Internet System (1 set) 6. Maintenance of spare parts

7. Installation of telecommunication cable,
7.Signal system (29 intersections) electricity (power cable), and conduit

8. Civil Work (construction of signal pole, 8. Witness of equipment installation and

VMS foundation, pull box, conduit, adjustment work (trial operation)

horizontal directional drilling, road
marking, removal of sidewalk, and
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Japan Side India Side

renovation work on the sidewalk)

9. Witness of provisional acceptance test

10. Witness of final acceptance test (completion
test)

11. Provision of counterpart

12. Obtaining GST budget and payments
(Source: JICA Study Team)

The Contractor will undertake the civil works, material and equipment design, production,
factory test, export packing, transportation to the sites and construction of facilities in the plan
according to the specifications prepared by the Consultants and verify the status of construction and
performance of each equipment and system after production through field tests, upon which the
resulting products will be delivered to corresponding parties. In addition, the staff will be trained as
necessary during the period of construction and field tests for the technology transfer to India.

The demarcation of the construction in the Project is shown in Figure 2-29.

Contractor Works |, Directorate of Urban Land Transport of
"~ Karnataka State Government (DULT) Works

Pull Box
(0.50 x 0.50 x 0.60)
-

A

Signal pole

HDPE pipe ! N

;T\z < D32mm/ 2ways | _
5 g © Riser pipe
3 Zla
o = 0
5 5 E E (Steel pipe ® 35mm/ 4ways)
=] 1=
ST 8z
”””””” g2 e B T T T
= 217 HDPE pipe (®32mm/ 2ways)
] =la
== al's
° 2 Power Cable

Optical Fiber Cable (4 Core)

Riser pipe

(Steel pipe ® 35mm/ 4 ways) SECTION B-B"

Riser pipe
(Steel pipe ®35mm/ 4 ways)

(Source: JICA Study Team)

Figure 2-29 Demarcation of the Construction
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Signal pole Signal pole
Riser pipe
(Steel pipe ®35mm/ 2 ways)
Riser pipe »/
L (Steel pipe P 35mm/ 2 ways) ||
Pole band i
Sidewalk [ . GL ™
N Carriageway I
Gl pipe ®150mm/ 1wa;
Ei pip y HDPE pipe 5
L (Sub-duct HDPE pipe ®32mm/ 2ways) ®32mm/ 2 ways L

Concrete protection
Horizontal Directional Drilling (HDD)

(Source: JICA Study Team)
Figure 2-30 Section A — A’

The construction and cable laying work conditions are shown below.

B Road crossing including HDD and horizontal boring or pipe jacking.

B HDPE pipe (sub-duct) shall be pulled into already installed 150 mm galvanized steel
pipe (GI pipe) for the accommodation of optical fibre cable and power cable.

B The nylon rope will be into the HDPE pipe (sub-duct).

B Laying of cable or blow-in into HDPE pipe.

B The optical fibre cable and power cable will be into the HDPE pipe for cable section.

Tasks assigned to the Indian side shall be carried out in a timely manner without delay while
coordinating with relevant construction process. Both the Indian and Japanese sides must collaborate
with each other to facilitate the progress of the Project and to complete it within the scheduled period.

2-2-4-4 Consultant Supervision
(1) Detailed Design for the Consultants

A consultancy services agreement will be signed between DULT, a counterpart agency of the
Indian side, and the Consultants from Japan. Detailed design included in the consultancy agreement is
as follows:

1) Detailed Design
Confirm the cost of construction and define the construction works undertaken by DULT
through field studies and consultation with the Indian side in view of the results of the preparatory
survey study.

2) Preparation of Tender Documents

Prepare the tender documents according to the detailed design, construction plan, and
provisions of the grant system.
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The following personnel are required for the preparation of the detailed design and
document by the Consultants. Personnel and tasks required for the detailed design are shown in Table
2-20.

Table 2-20 Personnel and Tasks Required for the Detailed Design

Position Task
Chief Consultant Review of equipment specifications, preparation of tender documents
(general conditions), and final confirmation of scope of works.

Traffic Information | Final confirmation of technical specification and preparation of tender
System Design-1 documents (technical specifications).

Traffic Information | Final confirmation of technical specification and preparation of
System Design-2 tender documents (technical specifications).

Signal System Design Final confirmation of technical specification and preparation of

tender documents (technical specifications).
(Source: JICA Study Team)

(2) Procurement Supervision System
Procurement supervision included in the consultancy agreement is as follows:

1) Tender Assistance

The Consultants will publicly announce the tender, answer to questions, attend the tender,
evaluate the tender result, assist in contract negotiations, and attend the signing of the Contractor’s
agreement.

2) Construction Supervision

The Consultants will a) hold a meeting with the concerned parties involved before the start;
b) approve the design drawings; c) inspect the equipment before the shipment; d) supervise the
installation at the sites; e€) prepare reports during the construction period; f) issue interim result
certificates, and g) inspect and take necessary procedures upon completion.

3) Supervision Operations after the Completion of the Implementation

The supervision operations include the issuance of certificate of completion of construction,
procedures for handing over the completed construction, and preparation of the final operational
report.

The personnel required for these supervision operations will be the local staff employed by
the Project, who will assist the procurement and supervision to allow the construction to be carried out
simultaneously at multiple locations in an effort to reduce the construction period.
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Table 2-21 Consultants Personnel

Position Task

Chief Consultant - Presence of handover

- Stations at the site throughout the construction period
and performs procurement and supervision for the
entire project.

Resident Procurement - Manages quality, progress, payments and safety, holds
consultations and negotiations with the Indian side and

Supervising Engineer
P gEng makes reports.

- Construction supervision of traffic control system
(Centre system, probe system and internet system).

Procurement Supervising - Discusses and arranges equipment transportation in
Engineer — 1 (Advance advance.
arrangement, inspection

and acceptance, delivery, - Attends to the inspection, acceptance, and delivery.

etc.) - Witness to the manufacturer’s warranty period before
inspection

Procurement Supervising - Manages the progress, quality and safety of the

Engineer —2 construction.

- Construction supervision of the traffic control system
(queue length measurement system, traffic counter and
VMS system).

Procurement Supervising - Manages the progress, quality and safety of the
Engineer — 3 construction.

- Construction supervision of the signal system.

Inspection Engineer —1 - Confirms and verifies the drawings of ITS systems and
attends the inspections at the factory before shipment.

Inspection Engineer —2 - Pre-shipment inspection witness

(Source: JICA Study Team)

Table 2-22 Local Consultants Personnel

Position Task
Assistant procurement - Organizes the support operations in the overall
supervisor procurement supervision

(Source: JICA Study Team)
2-2-4-5 Quality Control Plan

Quality of the equipment and materials procured for the Project and the implementation will
be managed as follows:

(1) Review of Drawings

Mandate the Contractors to submit the drawings of all equipment, materials and construction
plans, and the Consultants will verify that the specifications and quality shown in such drawings
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conform to the contract.
(2) Participation in the Inspection at the Factory

When the suppliers have completed the equipment and material purchases and confirmed the
overall operation of the systems and conform to the performance and quantities specified in the
specifications, attend to the inspections at the factory to verify the performance and quantities.

(3) Inspection Before Shipment

When the inspections at the factory have been completed and the suppliers have packed all
equipment and materials to complete the shipment preparation, inspect the goods before the shipment,
check the quantity of packages, type of packing, case marks and other details against the packing list
and other documents and ensure that the packages, are durable enough for the sea transportation and
inland transportation in India.

(4) Pre-shipment Inspection by Third-Party Agency

Upon the completion of package inspection, a third-party agency will inspect the freight
before loading and ensures that the goods have been loaded properly.

(5) Field Testing

The installation works at the sites will be inspected and field-tested (Post Construction
Tests) to confirm results. The field tests will consist of single testing (Provisional Acceptance Test) to
ensure the functionality of each unit of the equipment and comprehensive testing (Final Acceptance
Test) to confirm the overall system functions. The field tests will be led by the Contractor in the
presence of the Consultants and DULT personnel. Following the comprehensive testing (Final
Acceptance Test), submit a report on the completion of the inspections to JICA and the Government of
India.

(6) Warranty
The suppliers will guarantee the quality of the equipment and materials for one year after
taking over the equipment, and will restore the products to their original conditions without delay
should failure occurs.
2-2-4-6 Procurement Plan
(1) Procurement Policy
The Project is positioned as the establishment of ITS system, which shall be highly reliable.

Since such ITS equipment is not distributed and manufactured in India, all sets of ITS equipment
(traffic control system and the signal system) are procured from Japan.

The list of procurement of main equipment is shown in Table 2-23.
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Table 2-23 Main Equipment Suppliers

No. Item Local Japan
1 Centre System ©
2 Probe System ©
3 ATCC System ©
4 Queue Length Measurement System ©
5 VMS ©
6 Internet System ©
7 Signal System ©
8 Signal Pole
9 Control Strut pole
10 Camera Pole ©
11 Gantry (Type-1, Type-2 and Type-3) ©
12 | Ready-Mix Concrete ©
13 Reinforcing Steel (Deformed bar), Cement, Sand o

and Crushed Stone

14 PVC Pipe, GI Pipe and HDPE Pipe ©
15 | Electricity (power cable) ©
16 Telecommunication Cable ©
17 Concrete Curb Materials and Concrete Tile, Road °

Marking Materials

(Source: JICA Study Team)
(2) Transportation Plan

The equipment acquired in Japan will be shipped by sea, departing from the Japanese port
and will arrive at the Port of Chennai. The equipment and materials will be transported by land from a
landed port to a warehouse in Bengaluru and will be stored there. They will subsequently be delivered
to the construction plan.

The equipment acquired in Japan will be packed for export and delivered to the Yokohama
Port or an equivalent location by the Contractor, and be shipped to India thereafter.

Upon the arrival at the Port of Chennai, personnel in India will complete the customs clearance and the
contracted inland carrier will transport the goods from the port to Bengaluru warehouse. Subsequently,
the goods are delivered from the warehouse in small lots according to the Project process.

The main warehouse and site depot shall be borne by the Contractor.
2-2-4-7 Operational Guidance Plan
(1) Instruction for Initial O&M

The instruction for initial O&M will be conducted at each place (BTIC, TMC, KSDC,
Roadside) by the Contractor. The Japanese engineers will provide instruction to the equipment
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operators in India as soon as the unit and connection test of each system is completed, which requires
2.5 months for the traffic information system and 2.5 months for the signal system.

(2) Instruction Contents

The instruction contents for initial O&M are shown below.

Table 2-24 Instruction Contents for Initial O&M

No. Item

Basic technology on electricity, communication, ITS technology related to the
Project

Operation method and technology

Inspection method and technology

Countermeasure for system failure

Method for identifying system failure

[«X NN AV, T RN HUS T | (9}

Recording management for O&M

(Source: JICA Study Team)
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2-2-4-8 Soft Component (Technical Assistance) Plan
(1) Aim of Soft Component
Soft component will be implemented with the following purposes:
1) BTIC System

DULT has no experience in the operation and management of BTIC System. Therefore,
smooth commencement will be difficult in the initial stage just with the guidance in system
operation/maintenance provided by the Contractor. Furthermore, sustainable and constructive usage of
traffic information will also be difficult because of inadequate knowledge in method of analysis for
traffic information.

Hence, assistance to acquire sufficient skills required for O&M is necessarily important to
be provided, preparing an operation/maintenance manual for the traffic information system, for
smooth commencement. Acquiring knowledge on methods of analysis for traffic information,
utilization for transport planning and appropriate information management also need to be assisted by
the soft component.

2) Signal System

The signal system to be developed in the Project requires to review parameters according to
the changes in traffic condition. The traffic signals have already been operated by BTP. However, BTP
does not have enough experience or skills to properly grasp the traffic condition and continuously
maintain control function of the signal system such as setting parameters responding to the changes of
traffic condition. There are also issues on the capability for proper improvement/maintenance of the
intersections, where traffic signals will be installed to exert the effect of signal function and proper
method for educational activities on traffic safety provided by police officers.

Therefore, technical assistance by soft component is required mainly for methods of traffic
survey to review parameters, parameter setting and management of traffic information including
amendment of the current operation/maintenance manual. Method of improving road intersections to
enhance the effect of signal control and educational activities to raise awareness of drivers and
residents on traffic safety conducted by police officers also need to be assisted by the soft component.

3) VMS System

VMS has already been operated by BTP. However, BTP has no experience to comprehend
traffic information obtained from the traffic information system and accordingly set the necessary
information to VMS system.

Therefore, training by soft component is required mainly for methods of comprehending
traffic information obtained from the traffic information system, collecting/managing information to
be provided such as traffic accidents, and deciding necessary information.

As for methods of O&M for system and device, the manual and training will be separately
given by the Contractor.
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(2) Contents and Activities for Soft Component Training

The soft component training will be conducted for the following items:

B Integrated and efficient operation / management of each system;

B Management and analysis of traffic information of BTIC System;

B Operation / management of area traffic signal system, including setting various
parameters and methods of traffic survey, improvement of intersection and educational
activities for traffic safety; and

B Operation / Management for information provision method for VMS.

[ Training Period] From January to February 2019

(3) Target Members of Soft Component and Contents of Activities for Technical Support
1) Target Members of Soft Component
The Soft Component Training will be conducted mainly to engineers of DULT and BTP but
engineers of BBMP (Bengaluru City Government) will also be included. Number of target members

for technical support and groups divided by specialty are shown in Table 2-25.

Table 2-25 Number of Target Members for Technical Support and Group According to Specialty

Number of People
Agency Duties Responsible | Person Group
Person in-charge
Operation 1 2 A
DULT Transport Planning 1 6 B
Operation 1 6 C
BTP Parameter Setting 1 6 D
Intersection Designing 1 6 E
BBMP (Bengaluru Transport Planning 1 4 F
City Government) Intersection Designing 1 4 G

(Source: JICA Study Team)
2) Contents of Activities for Technical Support
Contents of activities for technical support are shown in Table 2-26.
Table 2-26 Contents of Activities for Technical Support

DULT :BTIC System (1 month)

Period
Contents of Activities Group Required
(Week)
1.Demarcation of roles among related agencies and method A- F
of cooperation / coordination with each agency (Responsible 0.5
Person)
2. Preparation of system operation / maintenance manual A 15
3. Method of information management A 0.5
4. Methods for analysis and utilization of information B, F 1.0
5.Explanation of required organization structure for A,B,F 0.5
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information management and BTIC System in the future
6. Assessment A.B.F )
BTP: Signal System*VMS System (1 month)
Period
Contents of Activities Group Required
(Week)
1. Amendment of operation / maintenance manual for
system C 1.5
2. Method of information management D 0.5
3. Method / Analysis of traffic survey and method of
applying to signal designing D 0.5
4. Method to review parameters for traffic signal operation D 0.5
5. Method of intersection designing / maintenance E.G 0.5
6. Explanation of fundamentals and method of educational
activities and raising awareness of traffic safety C,D,E 0.5
7. Assessment C.D.E. G )

(Source: JICA Study Team)
2-2-4-9 Implementation Schedule

The implementation schedule for the Project is shown in Table 2-27.
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Table 2-27 Implementation Schedule

Year

2017 | 2018 | 2019

2020

Japanese Fiscal Year

H29th H30th H31st

H32nd

Item

Contract

Exchange of Notes (E/N)

Grant Agreement (G/A)

Banking Arrangement (B/A)

Contract of Consultant

Authorization to Pay (A/P)

Detail Design

Confirmation of Project Plan

Preparation of Tender Documents

1T

Approval of Tender Documents

Legend

Announcement of Tender (Tender Opening)

I A :WorkinJapan

Delivery of Tender Documents

r*l

I A :workinIndia

Bidding (Tender Close)

Evaluation of Tender

Contract of Contractor

Authorization to Pay (A/P)

Procurement Process

Preparation of Design Drawing

Manufacturing

Pre-check and Meeting (Consulting & DULT)

Confirmation of Approval Drawings and
Verification

Factory Inspection, Inspection before
Shipment

Shipping before Inspection

Transportation

Equipment procurement

Operational guidance (B-TIC System)

Operational guidance (ATCS)

Commissioning/ Handing Over / Inspect
before the warranty period.

(DCenter System (Installation and
Adjustment)

(@0Queue Length Measurement System
(Installation and Adjustment)

(@ATCC System (Installation and
Adjustment)

(@Variable Message System (Installation and
Adjustment)

Construction Work

(®-1 ATCS / Roadside Equipment
(Installation and Adjustment)

(®-2 ATCS / Center System (Installation and
Adjustment)

(Source: JICA Study Team)
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2-3

Obligations of Recipient Country

2-3-1 Responsibility of Recipient Country

Items to be arranged by the Indian side for the implementation of the grant aid project from
Japan are shown in Table 2-28.

Table 2-28 Implementation of Grant Aid Project by the Japanese and Indian Sides

No. Item Japan India Remark
1 Center System (1 set) o
2 | Probe System (1 set) o
3 ATCC System (8 locations) o
4 Queue Length Measurement System (12 5
locations)
5 VMS System (3 units) 0
6 | Internet System (1 set) o
7 Signal System (29 intersections) o
Civil Work (construction of signal pole, VMS
foundation, pull box, conduit, horizontal . .
L o . During the Project
8 | directional drilling, road markings, removal of o . .
. . implementation
sidewalk, and renovation work on the
sidewalk)
9 Equipment procurement, installation, and 5
adjustment
Marine transport, inland transport, and
10 . . o
transport to construction site
Provisional acceptance test, acceptance test
11 o
and final acceptance test
12 Investigation of underground facility by test 5
pit
13 | Banking arrangement (B/A) 0
14 Issuing A/P to a bank in Japan (the Agent °
Bank) for the payment to the Consultant
Road admlnlstra.tors (NHAI and .Mumclp.al) Before bidding
acceptance for improvement of intersection
15 . . . o
and construction drawing of roadside
installation
16 | Application for the Project site and cleaning o
17 | Payment for A/P Contractor o
18 Counterpart for coordination of the Project °
(DULT/BTP)
19 Customs clearance' in Indlg and support with ° During the Project
internal transportation therein . .
- - implementation
20 Support for working permit of Japanese °
engineer and third country’s engineer
Tax exemptions for custom duties, internal
21 | taxes, corporation tax, income tax and other o

fiscal levies which may be imposed in India
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No. Item Japan India Remark
with respect to the purchase of the products
and services
Renovation of installation site (BTIC, KSDC,
2 and BTP) including air conditioning, °
electronic devices, and lightning equipment, if
necessary
”3 Modification of the existing probe system of °
BMTC
Acquisition of approval for use of road and
24 | other approvals (water, gas, electronic, and so o
on)
25 | Acquisition of site access and inside access o Durine the Proiect
Installation of HDPE pipe (32 mm, 2 ways), uring the rrojec
26 . . . o implementation
and installation and operation of power cable
27 | Internal wiring works for equipment room 0
28 | Removal of obstacles from the Project site o
Preparation and submission for status reports
29 after the work (Check the number of goods, 5
supervision for construction, operation
training and other project works)
30 Prepgrat.ion and submission for project °
monitoring report
Preparation and submission for the report
31 . . . o
concerning completion of the Project
32 | Preparation for O&M personnel o Before complgtlon of
construction
33 Replacement of existing traffic sign and °
gantry On commission of
34 Replacement of existing lightning equipment ° operation
and signal pole
35 | Prepare for the cost of O&M o
36 Maintenance spare parts (signal pole and °
sensor pole) After taking over
37 | O&M (including telecommunication cable) o
38 | Daily and regular check o

(Source: JICA Study Team)
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2-3-2 Undertaking of the Recipient Country

In relation to the implementation of the Project, the following services and works are to be
executed by the Indian side.

2-3-2-1 Execution before Tender

To get the approval of installation drawings by related agencies such as (Bengaluru City
government (BBMP), BTP, National Highway Authority of India (hereinafter referred to
as “NHAI”) and DULT.

Site acquisition for BTIC, TMC and KSDC, and all necessary works and permissions
related to its acquisition.

2-3-2-2 Execution before Project Starts

Acquisition for any right-of-way permission.
Site acquisition for BTIC (DULT), TMC (BTP) and KSDC, and all necessary works and
permissions related to its acquisition.

2-3-2-3 Execution during Installation

Providing power supply necessary for the provided equipment at the BTIC (DULT),
TMC (BTP) and KSDC; Installation of telecommunication cable (Optical fibre cable
and etc.)

Renovating centres to accommodate the provided equipment, which includes upgrading
of air-conditioning system, replacement of electrical fittings and lighting fixtures,
refurbishing of interior finishes, if necessary.

Providing power supply necessary for the provided equipment at the site to coordinate
with the power company.

Providing reliable communication network necessary for the provided equipment at the
site to coordinate with the telecommunications company.

Removal of existing facilities after the start of operation

*  Signal poles

* Signal lamp device

* QGantry

2-3-2-4 Execution after Completion

To maintain and use properly and effectively the facilities constructed and equipment provided
under the grant aid

Allocation of maintenance cost
O&M structure

Routine check/periodical inspection
Management of spare parts
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2-4 O&M Plan

2-4-1 Purpose and Outline of the O&M

After completion of the implementation of the system by the Project, the O&M of the
system will be commenced by Indian side for five (5) years.

BTP has been outsourcing the maintenance for the existing facilities such as the existing
signal system, the existing CCTV and etc. to the Facility Maintenance Contractor (hereinafter referred
to as “FMC”). In case of occurrence of incidents, the FMC identifies the cause and instructs the
maintenance Contractors.

The Contractor shall station the Operator to both BTIC and TMC and also the Contractor
shall prepare the Maintenance Team and local office in Bengaluru for maintaining the
system/equipment of the Project, in order to respond on a round-the-clock basis for any failure of
system/equipment. The support team shall compose of local maintenance team and backup team from
Japan. When the failure is beyond the capacity of the local maintenance team, the local maintenance
team requests the chief engineer (Contractor) to dispatch another engineer to the site for resolving any
failure of system/equipment. Local office staff shall oversee both BTIC and TMC. Staffs of local
office except call operators shall be prepared for immediate response at any time for failure of
system/equipment.

Figure 2-31 summarizes the organization structure for the O&M.

Signal Maintenance
Contractor (Existing)
Contractor (New) y

VMS Maintenance
Contractor (Existing)

The Maintenance Team (New)

BTIC (DULT) TMC (BTP)
A A A
Instruction | report Instruction | report Instruction| report

e 5 I 1 V
: Y Y | Facility Maint Contract
! The Operator (New) The Operator (New) ! acllity Maintenance Gontractor
| 1 A A
: A ! 1 ﬂ
' Instruction | report i Instruction| report Instruction | report
| v ! A
1 1
1 1
1 1
1 1

(Source: JICA Study Team)

Figure 2-31 Organization Structure for the O&M
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The BTIC System shall be managed by DULT and the TMC System shall be managed by
BTP. The category of the system and the demarcation of the O&M are shown in Table 2-29.

Table 2-29 Category of the System and Demarcation of the O&M

) System
System Sub system Server Equlgment Centre Equipment IRoadside Equipment| Name for O/M by
GURSRS) each Centre
Centre System BTIC Server
ATCC Sensor
. gzgizstem ATCC Server Operator Console ot BTIC Controller BTIC DULT
. gth Que Length Video Wall Que length Sensor System
Information |Measurement System |Measurement Server Controller
System Probe System Probe Server
Internet System Internet Server
VMS
VMS System VMS System Server |Operator Console Controller T™C
at TMC BTP
Signal/Sensor System
Signal System |Signal System Signal System Server |Operator Console Controller
(Source: JICA Study Team)
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2-4-2 BTIC Organization Structure for the O&M

The Director of BTIC will be assigned from DULT and the Operator will be assigned from
the Contractor under the Director. Also, the Maintenance Team is organized from the Contractor. The
role of the employer and the Contractor for BTIC is described in Table 2-30.

Table 2-30 Role of Employer and the Contractor for BTIC

Position

Roles and Responsibilities

Contents

Director and his/her

Director: is responsibe for

- Coordination of all activities between BTIC and other related Gov. agencies especially Traffic Police.

Contractor's staff @
BTIC)

staff @ BTIC supervising and controlling | - Planning and coordinating system update
all activities of BTIC - Compiling , analysis and providing the proceeded data/information
Staff is responsible for data | - Responding to enquiries from related Gov. agencies
analysis and supporting the | - Requesting related Gov. agencies to provide information for BTIC if necessary.
director. - Checking the report submitted by the Contractor
The Operator Operation - Responding to enquiries from general public.
(An O&M -Lump Sum basis- - Observing operating status of ATCC and Queue Length Measurement System.

Primary Response (at fault)
-Lump Sum basis-

- Observing traffic status on schematic map of video wall.

- Observing operation status of server installed at KSDC from operator console.

- Checking the error log of each server and ask according to the instruction of the representative of the Contractor
- Comparing the inventory and spare parts periodically.

- Establishing supplementary plan for spare part

- Preparing and submitting daily, monthly and quarterly reports of the Contractor’s activity to the Employer.

- Culculation of Availability quarterly based on incident reports.

- Identifying situations and couses of system malfunctions.

- Requesting Maintenance Team of O&M Contractor for responce, in case of failure and incident.

- Reporting the status of system/equipment to the Employer in case incidents occurs and are resolved.
- Preparing and submitting incident reports to the Employer.

Maintenance Team
(O&M Contractor's
staffs @ local office)

To be supported by
engineers from
Japan as needed.

Periodic Inspection and
Preventive Maintenance
-Lump Sum basis-

- Establishing Periodic Inspection and Preventive Maintenance plan and submit to the Employer
- Carrying out inspection and preventive maintenance such as cleaning periodically according to a submitted plan.
- Conducting of remote diagonostics periodically
Confirming operation status of server at KSDC from PC at contractor's office.
- Submitting reports of Periodic Inspection and Preventive Maintenance work to the Employer
- Maintaining spare parts and inventory and report
- Fixing bugs and upgrading software version
- Annual Updating of Digital Road Map

Local Training and Seminor
-Lump Sum basis-

- Carrying out trainings for DULT officials annually
- Carrying out seminor to transfer the ITS technologies and know-how for public and private sectors in India.

Evaluation and Adjustment of]|
Equipment/System
-Lump Sum basis-

- Detecting actual travel time along major roads by probe cars and evaluating the reliability of the probe system
- Revise software and/or parameter of the probe system according to results of incorporate the latest digital road
maps into the probe system annually.

Emergency Response
-Lump Sum basis-

(Remote Service)

- Identifying situations and couses of system malfunctions.

- Rectifying malfunction remotely.

- Providing necessary information about incidentsas per request from BTIC operators.

(On-site Service)

- Identifying the defective/damaged equipment and parts and replacing defective/damaged equipment and parts
with spare parts

- Replacement and resolution of damaged facility

- Repairing retrieved defective/damaged parts if reparing is possible.

Purchasing new Equipment
and Parts
-Quotation basis-

- Additional equipment/system and supporting facilities for upgrade and expansion according to instructions of the
Employer
- New equipment and parts if retrieved defective/damaged equipment and parts is impossible to be repaired

Role of Maintenance Team of the Contractor

Role of Operator

(Source: JICA Study Team)
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2-4-3 TMC Organization Structure for the O&M

The Director of TMC will be assigned from BTP and the Operator will be assigned by the Contractor
under the Director. Also, the Maintenance Team is organized from the Contractor. The role of the
Employer and the Contractor for TMC is described in Table 2-31.

Table 2-31 Role of Employer and the Contractor for TMC

Management Centre
(TMC)

Staff is responsible for data
analysis and supporting the
director.

Position Roles and Responsibilities Contents
Traffic Police Director: is responsibe for - Coordination of all activities between TMC and other related Gov. agencies especially BTIC.
Director and his/her  |supervising and controlling | - Planning and coordinating system update
staff @ Traffic all activities of TMC - Compiling , analysis and providing the proceeded data/information

- Responding to enquiries from related Gov. agencies

- Requesting related Gov. agencies to provide information for TMC if necessary.

- Instructing to the operator to revise signal parameter (cycle, split, offset) according to monitoring results and
requests from local residents.

- Instructing manual operations to the operator as required

- Inputting necessary messages on VMSs if necessary.

- Instructing to the Contractor response and resolution during off-time in case of incidents during off-time.

- Checking the report submitted by the Contractor

The Operator
(An O&M
Contractor’s staff
@TMC)

Operation
-Lump Sum basis-

- Observing operating status of signal and VMS system.

- Observing operation status of server installed at KSDC from operator console.

- Checking the error log of each server and ask according to the instruction of the representative of the Contractor

- Comparing the inventory and spare parts periodically.

- Establishing supplementary plan for spare part

- Preparing and submitting daily, monthly and quarterly reports of the Contractor’s activity to the representative of
the Employer.

- Culculation of Availability quarterly based on incident reports.

Primary Response (at Fault)
-Lump Sum basis-

- Identifying situations and couses of system malfunctions.

- Requesting Maintenance Team of O&M Contractor for responce, in case of failure and incident.

- Reporting the status of system/equipment to the Employer in case incidents occurs and are resolved.
- Preparing and submitting incident reports to the representative of the Employer.

Maintenance Team
(O&M Contractor's
staffs @ local office)

To be supported by
engineers from
Japan as needed.

Periodic Inspection and
Preventive Maintenance
-Lump Sum basis-

- Establishing Periodic Inspection and Preventive Maintenance plan and submit to the representative of the
Employer
- Carrying out inspection and preventive maintenance such as cleaning periodically according to a submitted plan.
- Conducting of remote diagonostics periodically

Confirming operation status of server at KSDC from PC at contractor's office.
- Submitting reports of Periodic Inspection and Preventive Maintenance work to the representative of the Employer
- Maintaining spare parts and inventory and report
- Fixing bugs and upgrading software version

Local Training and Seminor
-Lump Sum basis-

- Carrying out trainings for BTP officials annually
- Carrying out seminor to transfer the ITS technologies and know-how for public and private sectors in India.

Evaluation and Adjustment of]
Equipment/System
-Lump Sum basis-

- Review the current traffic condition and adjust each equipment/system accordingly by revising control parameter
annually.

Emergency Response
-Lump Sum basis-

(Remote Service)

- Identifying situations and couses of system malfunctions.

- Rectifying malfunction remotely.

- Providing necessary information about incidentsas per request from TMC operators.

(On-site Service)

- Identifying the defective/damaged equipment and parts and replacing defective/damaged equipment and parts
with spare parts

- Replacement and resolution of damaged facility

- Repairing retrieved defective/damaged parts if reparing is possible.

Purchasing new Equipment
and Parts
-Unit Price basis-

- Additional equipment/system and supporting facilities for upgrade and expansion according to instructions of the
Employer
- New equipment and parts if retrieved defective/damaged equipment and parts is impossible to be repaire.

Role of Operator
Role of Maintenance Team of the Contractor

(Source: JICA Study Team)
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2-4-4 Contractor Organization Structure for the O&M Service

The organization structure of the Contractor for the O&M Service consists of the Operators
stationed at BTIC and TMC and the Maintenance Team. The Maintenance Team composes of local
maintenance team at the local office and the backup team from Japan. When the failure is beyond the
capacity of the local maintenance team, the local maintenance team requests the Chief Engineer
(Contractor) to deploy another engineer to the site for resolving any failure of system/equipment.
Local office staff shall oversee both BTIC and TMC. Staffs of local office except call operators shall
be prepared for immediate response at any time for failure of system/equipment.

The description of the role of the Contractor is shown in Table 2-32.

Table 2-32 Role of the Contractor for the O&M

No. Position Main functions Remarks
1 Contractor’s -Communication with Employer and Employer’s | 1 Person
Representative representative
-Decision and Direction to key stuff of O&M
Contractor
-Receive report from key stuff of O&M Contractor
2 Operator at BTIC (Operation) 1 Person
-Responding to enquiries from general public. 1 shift
(10:00-17:30 on -Observing operating status of ATCC and Queue
weekdays and Length Measurement System.

Saturday except for | -Observing traffic status on schematic map of video
the 2nd Saturday wall.

with 1 Shift) -Observing operation status of server installed at
KSDC from operator console.

-Checking the error log of each server and ask
according to the instruction of the representative of the
Contractor

-Comparing the inventory and spare parts periodically.
-Establishing supplementary plan for spare part
-Preparing and submitting daily, monthly and quarterly
reports of the Contractor’s activity to the Employer.
-Calculation of Availability quarterly based on incident
reports.

(Primary Response; when incident occurs)

-Identifying situations and causes of system
malfunctions.

-Requesting Maintenance Team of O&M Contractor
for response, in case of failure and incident.

-Reporting the status of system/equipment to the
Employer in case incidents occurs and are resolved.
-Preparing and submitting incident reports to the
Employer.
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No. Position Main functions Remarks
3 Operator at TMC (Operation) Two (2)
Person Two
(8:00-20:00 - Observing operating status of signal and VMS | (2) Shift
including Saturday, | system.
Sunday, Holiday - Observing operation status of server installed at
with 2 shift) KSDC from operator console.
- Checking the error log of each server and ask
according to the instruction of the representative of the
Contractor
- Comparing the inventory and spare parts
periodically.
- Establishing supplementary plan for spare part
- Preparing and submitting daily, monthly and
quarterly reports of the Contractor’s activity to the
representative of the Employer.
- Calculation of Availability quarterly based on
incident reports.
(Primary Response; when incident occurs)
-Identifying situations and causes of system
malfunctions.
-Requesting Maintenance Team of O&M Contractor
for response, in case of failure and incident.
-Reporting the status of system/equipment to the
Employer in case incidents occurs and are resolved.
-Preparing and submitting incident reports to the
representative of the Employer.
4 Call Center -Receiving phone call information/data from the | 1 Person
Operator at Operator and related party at O&M local office
Contractor’s local -Record the call information/data
office -Providing necessary information/data to related party
5 Chief Engineer for | -Lead the Periodic Inspection & Preventive | 1 Person
Periodic Inspection | Maintenance activity and Team each for
& Preventive BTIC &
Maintenance T™™C
Systems
6 Maintenance Team | -Establishing Periodic Inspection and Preventive | Routine
for Periodic Maintenance plan and submit to the representative of | Operation

Inspection &
Preventive
Maintenance

the Employer

-Carrying out inspection and preventive maintenance
such as cleaning periodically according to a submitted
plan.

-Submitting reports of Periodic Inspection and
Preventive Maintenance work to the representative of
the Employer

- Maintaining spare parts and inventory and report

- Fixing bugs and upgrading software version
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No. Position

Main functions Remarks

7 Local Staff
(Remote service
from O&M local
office)

(Routine Operation) Routine

-Remote diagnostics periodically for confirming | Operation

operation status of server at KSDC from PC at | and

Contractor’s office. Emergency
(Emergency)

-Identifying situations and causes of system

malfunctions.

-Rectifying malfunction remotely.

-Providing necessary information about incidents as per

request from TMC operators.

8 Supporting
Japanese Staff
(Remote service

-Remote service from O&M local office to inspect the | If necessary
system
-Remote service from Japan HQ to resolve the problem

from Japan HQ) -Support to Local stuff (Remote service from O&M
local office)
9 Team Leader for -Oversight and management of the on-site service team | 1 Person

road side service

each for
BTIC &
T™C

Systems

10 | Local Engineer for
road side service

-Identifying the defective/damaged equipment and | When failure
parts and replacing defective/damaged equipment and | occurs

parts with spare parts

-Replacement and resolution of damaged facility
-Repairing retrieved defective/damaged parts if
repairing is possible.

(Source: JICA Study Team)

Table 2-33 Minimum Experience of Major Positions of the Contractor

Position Minimum Experience

Contractor’s B Work Experience of ITS:10 years
Representative B Work Experience of Maintenance of ITS: 5 years
Operator B Work Experience of IT: 8 years

P B Language: Fluent in English and local language
Call Centre Operator B Language: Fluent in English, Kannada, and Hindi
Chief Engineer for | @ Work Experience of ITS: 10 years
Periodic Inspection and | @ Maintenance Work Experience of Similar Works as Project Manager,
Preventive Maintenance Chief Engineer or Equivalent Position: 5 years
Team Leader for B Work Experience of IT: 10 years

On-site Service

(Source: JICA Study Team)
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2-4-5 Performance Target and Payment Reduction for O&M Service
2-4-5-1 Performance Target

The Contractor shall endeavour to attain the performance target according to severity levels
by risks of incidents which are described in the following Table 2-34. Severity (Critical, Major, Minor)
of incidents are defined according to risks to road users while required response time and resolution
time are defined according to severity. In case of occurrence of incidents, the Contractor shall perform
less than the indicated response and resolution time as shown in Table 2-34.

Table 2-34 Definition by Severity of Incidents

Resolution Time
Severity of .. Response Facility
Incidents S Time Sy;tem Incident
Failure .
at Site
Incidents which have high possibility of
Critical immediately impairing road wuser’s | <1 hour < 6 hours
safety.
' . . L , <
Major Incidents which may impair road user’s | _ 1 hour <12 hours 24 hours
safety.
Failures of control system that does
Minor not have any possibility to impair | <2 hours | <24 hours
road users’ safety

(Source: JICA Study Team)
2-4-5-2 Categorize of Severity

The Contractor is responsible for categorizing severity although the Contractor shall consult
with the Employer in case the Contractor finds difficulties to determine it.

Examples of the incidents of each severity for BTIC and TMC are shown in Table 2-35.

Table 2-35 Examples of Incidents by Severity for BTIC

Severity Example

Critical B Seriously damaged ATCC / Que length pole(s) by traffic accident, which has already
Incident collapsed and/or will probably collapse.

Major B Damaged ATCC / Que length pole(s) by traffic accident, which will not probably
Incident collapse immediately.

B Slight damage on ATCC/Que length pole(s) by traffic accident, which will not collapse;
Miscommunication among BMTC System/BTIC/Sensors; and
B Sending abnormal data from BTIC to TMC/Internet.

Minor
Incident

(Source: JICA Study Team)
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Table 2-36 Examples of Incidents by Severity for TMC

Severity

Examples

Critical
Incident

Green-Green conflict of signal;

Red and yellow blinking of signal;

Light out of signal lamp;

Lighting plural number of signal lamp simultaneously; and

Seriously damaged signal pole(s) and/or VMS gantry by traffic accident, which has
already collapsed and/or will probably collapse.

Major Incident

Damaged signal pole(s) and/or VMS gantry by traffic accident, which will not probably
collapse immediately; and

Light out of some signal ramps due to halt of the signal system, which makes road users
have difficulties to identify the signal phase.

Minor
Incident

Slight damage on pole(s) or gantry(s) by traffic accident, which will not collapse;
Miscommunication among BTIC/TMC/controller/signal/ VMS;

Sending abnormal data from TMC to signal/VMS;

Insufficient illuminance of signal ramp/VMS; and

Light out of VMS screen.

(Source: JICA Study Team)

2-4-5-3 Performance Target of Availability

(1) Performance Target

Availability of the System is evaluated quarterly and its Performance Target is 99%.

(2) Evaluation Method

System availability is calculated according to down time responsible for the Contractor. The
formula of calculation of availability is shown as follows:

Availability = (1-

Downtime — PermissiveDowntime

)*100

Totaltime — PermissiveDowntime

Downtime (hours): “Total time during the System are not available.
Downtime is calculated based on the following unit; when some signals are not available at one junction, the Down time is
not calculated to each signal but to one junction.

Downtime is calculated based on the following units;

BTIC

(1) ATCC/Que length sensors: Site basis;
2) Operator consoles: Console basis; and
3) Servers: Server basis:

TMC

(1) Signals: Junction basis;

) VMS:s: Site basis;

3) Operator consoles: Console basis; and
4) Servers: Server basis:

2-66



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India

Total time (hours): Total time of evaluation period (3 months; 2,160 hours).

Permissive downtime (hours): The time period required for periodic inspection, preventative maintenance, repair works for
damages caused by the third parties (e.g., traffic accidents, black out, surge caused by thunder storm, fire, failure of
communication lines, and vandalism) and works instructed by the employer.

The permissive downtime of emergency response that is not attributable to the Contractor will be determined by mutual
negotiation. The Contractor shall report unavoidable downtime including response time and resolution time, and the
Employer shall assess the downtime and permit the Contractor to consider the downtime for the calculation of the availability.
Failure to meet the Target Availability requirements by the Contractor shall be a sufficient cause for the Employer to authorize

repairs to be completed by others and reduce the costs of such repair from payments due the Contractor. Repetitive failure shall
be a sufficient cause for The Employer to terminate the Contract.

2-4-5-4 Payment Reduction

The Contractor’s performance is evaluated based on the difference between target
availability and actual availability. When the availability does not reach the target availability, the
Employer can deduct the calculated amount from O&M payment according to the following formula.

Payment Reduction =
Lump sum portion of O&M payment*(Target availability (%) — Availability (%))/50

E.g.,) Downtime: 110 hr, Total time: 2160 hr (24 * 90), Permissive Downtime: 60 hr, Target availability: 99%, O&M
payment for 3 months: INR 0.8 Crores

Availability = (1 - ((110 - 60) / (2160 - 60))) * 100, Availability = 97.62%

Payment Reduction = 80 * (99 - 97.62) / 50
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2-4-6 O&M Contract
2-4-6-1 Scheme of the Project
After completion of the implementation for the BTIC System and TMC System in the

grant aid project, the O&M of these systems will be conducted by the Indian side for five
(5) years. Figure 2-32 summarizes the scheme of the Project.

Implementation for Implementation for
Grant Aid BTIC System TMC System
Project
Project by
India O&M (for 5 years)

(Source: JICA Study Team)

Figure 2-32 Scheme of the Project

2-4-6-2 Bidding Method

The contract for the grant aid project and the contract for the O&M Service are
necessary for the bidding according to Figure 2-33.

Envelope A (Technical Evaluation Document) shall comprise the following documents:

1 Experience Record (Grant Aid)

2 Technical Proposal ( Grant Aid )

3 Project Schedule ( Grant Aid )

4 Personnel / Organization Schedule ( Grant Aid )

5 Operation & Maintenance Compliance Grant Aid Schedule (O&M)

6 Operation & Maintenance Schedule (O&M)

7 Operation & Maintenance Organization Chart (O&M)

8 Operation & Maintenance Price Schedule (O&M)

No
W Disqualify
Yes

Envelope B (Financial Evaluation Document) <Determination Process for O&M lump sum
-The Lowest Price Bidder of Grant Aid shall be a prioritized Price >
negotiator DBid Price of Grant Aid (Equipment+

1 Installation)
@ Specified Ratio in Bidding Document (%)

Contract Negotiation

Determination of O&M Unit Price According to above D and @, O&M lump
l sum Price is automatically determined.
Determination of Successful Bidder/Award |
Sign of Grant Aid Contract Sign of O&M
Contract

(Source: JICA Study Team)

Figure 2-33 Bidding Flow of the Project
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2-4-6-3 Study of Related Existing Contract

0y

2

(&)

(C))

(©))

6

In order to prepare an appropriate O&M contract for the Project, the related existing
contracts have been collected and examined as follows:

FIDIC Gold Book (Conditions of Contract for Design, Build and Operate Projects)

B This form is for large-scale and long-term projects.

B The clauses related to operation would be for reference of the O&M contract.

B Performance damages for production outputs are stipulated.

BTP Contracts

B There are existing contracts for supply, installation, commissioning and maintenance of
IT equipment.

B Those contracts are based on the form of contract for small works used by multilateral
development banks (hereinafter referred to as “MDBs”) such as the World Bank
(hereinafter referred to as “WB”), Asian Development Bank (hereinafter referred to as
“ADB”), and JICA, with modifications of the General Conditions.

B “Penalty” for maintenance service is additionally stipulated.

DULT Contracts

B There are existing contracts for supply, installation, commissioning and maintenance of
IT equipment.

B The contract for Mysore ITS Project funded by WB (Global Environment Facility) is
based on WB’s form of contract for information system (Design, Supply and
Installation), and there is no clause for “Penalty” for maintenance.

B The contract for Karnataka State Road Transport Corporation (hereinafter referred to as

“KSRTC”) ITS Project seems to be an original form and stipulates “Penalty” for
maintenance service.

MDBs Small Works Contract

The form of contract is simple and BTP uses this form (with modifications).
This is for construction works and not suitable for contracts only for maintenance
service.

WB Management Service Contract

This is dedicated for facility management services, that is, O&M Services.

Basic concept is no “Penalty” as below.

Clause 7. Performance Targets: Failure to achieve the performance targets will not result
in any penalty, or create grounds for termination of the contract, except to the extent
specified in Schedule C or Schedule G.

WB Output and Performance-based Road Contract

There are clauses related to payment reductions due to failure to meet the performance
targets.
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(7) Others

B Repair and Maintenance Contract (Joint Contracts Tribunal, UK)

2-4-6-4 Preparation of Form of the O&M Contract (Draft)

Based on the examinations of related existing contracts mentioned in [2-4-6-3 Related
Existing Contract |, the General Conditions of WB Management Services Contract has been concluded
to be the most appropriate for the O&M contract of the Project.

This contract is originally a part of the contract for large-scale and long-term PPP project
that has constant revenue and therefore some complicated clauses are included.

Meanwhile, the O&M Services of the Project are simply a kind of after-sales service for
equipment.

Therefore, unnecessary definitions and clauses in WB Management Services Contract such
as “Utility”, “Account”, and “Management Authority” should be excluded.

In addition, the WB Management Services Contract is subject to copyright.

Table 2-37 Summary of O&M Contract

Item Summary

(1) General Conditions B World Bank Management Service Contract is used.

(2) Particular Conditions The employer is DULT.

B DULT will issue power of attorney to BTP as
Employer’s Representative for O&M Service within
BTP.

B Payment reductions due to failure to meet the
requirements are additionally stipulated.

B Independent expert for dispute resolution who is
stipulated in the above general conditions remained.
Remunerations for the independent expert will be borne
by the employer and the Contractor on halves.

(Source: JICA Study Team)

2-5  Project Cost Estimation

2-5-1 Initial Cost Estimation
2-5-1-1 Estimation Conditions

Date of Estimation: July 2016

Foreign Exchange Rate: USD 1 =JPY 109.04

Foreign Exchange Rate: INR 1 =JPY 1.47

Others: The Project will be implemented in accordance with the Guidelines for Japan’s
Grant Aid

2-70



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India

2-5-1-2 Japanese Portion
This section is closed due to confidentiality.
2-5-1-3 Indian Portion
Estimated cost of the Indian portion is shown in Table 2-38.

Table 2-38 Estimated Cost of India Portion

. Amount Japanese Yen
Item Unit
(INR) (JPY)
1) Replacement of signal pole Lot 1,345,000 1,977,150
2) Installation of HDPE pipe (32 mm/ 2 ways) and
installation of electricity (power cable) and Lot 3,612,000 5,309,640
telecommunication cable (Optical fibre cable)
3) Wiring work for power cable and optical fibre
cable (DULT Building, Data Centre and BTP) Lot 126,000 185,220
4) Replacement of gantry and etc. Lot 349,000 513,030
5) Maintenance spare parts
) Lot 1,013,000 1,489,110
(Signal pole and sensor pole)
Total 6,445,000 9,474,150

(Source: JICA Study Team)

In addition to the above expenses, there are banking arrangement (hereinafter referred to as
“B/A”), procedure fee, authorization to pay (hereinafter referred to as “A/P”), issuance fee, import
permit to India and import tax and other tax burden. In order to smoothly implement the plan, it is
necessary to secure these budgets in advance. The budget request should be done on April 2018.
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2-5-2 O&M Cost

This section is closed due to confidentiality.
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2-6  Tax Exemption

Basically, tax exemption should be adopted in the grant aid project, the survey team
researched the procedures and stakeholders of tax matters in the actual implementation stage.

The result of the survey should be listed and described in minutes as evidences of
undertakings of the recipient country with their schedule and project cost estimation.

And it should be noted that this information should be confirmed in the detailed design
stage.

Furthermore, the team also researched the new tax law, “The Goods and Services Tax
(hereinafter referred to as “GST”)” has revolutionized the Indian taxation system. The GST Act was
passed in and came into effect from 1% July 2017.

2-6-1 Contents of the Research

The survey team researched the application process for claiming such tax exemption or
refund as follows:

Required procedure for application of tax exemption and refund.
Required Tax Items

The application reception window

Procedure of getting permission.

Estimated time for getting approval of tax exemption and refund.
etc.

2-6-2 Outsourcing

The JICA Study Team outsourced tax research to “Price Water House Coopers Pvt. Ltd”
which is a specialized company for accountants.

2-6-3 New Taxation System GST

The new tax law “The Goods and Services Tax” has enforced as the Indian taxation system.
The GST Act was passed in and came into effect from 1% July 2017.

Basic conception of GST is as follows:

1) GST is the indirect tax for the whole nation, which will make India one unified common
market.

2) Simple application with online system. The applicant needs only one-time operation.

GST is incorporated from: Value Added Tax (VAT), Central Sales Tax, Excise Duty, Custom
Duty, and Service Tax. Income Tax (corporate, personal) and Basic Custom Duty are excluded from
GST.

GST consists of Central GST (CGST), State GST (SGST), Integrated GST (IGST):beyond
states and countries.
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2-6-4 Tax Items

Outline of tax items in the project is shown in table below. Whether each tax item subject to
exemption or refund is described from past records in India. Whether each tax of this project will be

exempted or not will be confirmed through further survey.

Table 2-39 Outline of Tax Items

No. Type Items Rate (%) Exempt (Advanced / Contents
Reimbursed)

1 Indirect GST (CGST, SGST, 5,12,18,28 Exempt (Reimbursed ) No record. Announce
Tax IGST) from GOI

2 Basic Custom Duty 10 Exempt (Advanced) From precedent

3 Education Cess 3 Exempt (Advanced) From precedent

4 Direct Personal Income Tax 0,5,20,30,40,45 Exempt (Advanced / From precedent
Tax Reimbursed)

5 Corporate Tax 40 Exempt (Reimbursed ) From precedent

2-6-5 Outline of Procedure of Tax Exemption

(1) Requirements for Application

(Source: JICA Study Team)

For making application of tax exemption and refund, it should be required to get PIN from
central government and TIN from state government.

According to past results, it takes about two weeks to get PIN and TIN.

(2) Application of Tax Exemption

Basic custom duty, personal income tax, and corporate income tax are subject to the tax
exemption. DULT will issue a letter based on the description of Exchange of Notes (E/N) and Grant
Agreement (G/A) regarding the tax exemption to the Department of Finance (DOF) in the state

government.

(3) Approval of Tax Exemption and Refund

Regarding approval of tax exemption, GOI indicated as below:

GST is decided at ‘GST Council’ shall be held two times a month

GST consists of the Finance Ministry officers if central and state government.

The Contractor shall go through the same procedure as old tax system.

Regarding GST, approximately 90% of the amount of applicated tax shall be refunded

in a week, the rest will be refunded after the evaluation by certification authority. It
takes about one year.

(4) Required Documents

For all tax items, the applicant shall submit documents about applicability of refund and
discuss with certification authority. The minimum required documents for application are as follows:

B Exchange of notes (E/N) document

B Project outline document

B Documents to explain to certify the communality and usability of the Project.
Regarding required documents, the Contractor shall refer and research in each case.
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2-6-6 Others
(1) Refund for Subcontractor
The refund for subcontractor is not applicable. It applies only to the main Contractor.
(2) Range of Application of Bilateral Tax Treaty between Japan and India
The Project is based on the premise covered by a bilateral tax treaty. The Contractor shall be

applicable for all tax exemptions.

The rules of tax exemption between Japan and India are based on the treaty “Desiring to
Amend the Convention between the Government of Japan and the Government of the Republic of
India for the Avoidance of Double Taxation and the Prevention of Fiscal Evasion with respect to Taxes
on Income”

However, this treaty covers only three items (interest of fund, income tax for a project of
cultural exchange, and educational training fee). So, there is no item for this Project.
(3) Consideration
Although the new GST law has started, operation of this law is not working adequately
because it is only few months passed since it enforced.

GOI announced that approximately 90% of the amount of applicated tax shall be refunded
within 7 days, but the refund system has not prepared yet.

Therefore, the contents of this survey shall be updated and examined accordingly with
paying attention to future progress of GOI.
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Chapter 3 Project Evaluation

3-1 Preconditions
1) Permission for Construction

Receive the permission for the construction from related organizations of the city and
country, when various equipment is installed on the city road, state highway, or national highway.

2) Budget and Tax Exemption for the Project
Be ready for the bank procedure and tax exemption, and to precede the budget.
3) BTIC Centre Maintenance

Maintain the air-conditioning, lightning, electrical and wiring facility of the BTIC at the
second floor of DULT Building.

4) Coordination with KSDC
Coordinate with KSDC to install a server.
5) Assignment of the Person In-charge for Implementation
Assign the person in-charge for implementation from DULT and BTP, before project

commencement.

Table 3-1 Project Content, Deadline and Charge

No. Items Deadline In charge
within 1 month after the

1 [To open bank account (B/A) signing of the G/A DULT
To issue A/P to a bank in Japan (the Agent [within 1 month after the

2 L DULT
Bank) for the payment to the consultant signing of the contract
To acquire approval of intersection
improvement and equipment installation . .

3 drawings from road administrators (National before Detail Design DULT
Highway Agency India and Municipal)
To secure and clear the location where the |before notice of the bidding

4 ) . DULT
equipment would be installed document
To submit Project Monitoring Report (with |before preparation of

5 . . 11 DULT
the result of Detail Design) bidding documents

(Source: JICA Study Team)
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3-2  Necessary Inputs by Recipient Country

Necessary inputs by recipient country is described separately; divided into the middle of the
Project and after the Project as follows:

(1) Organization for the O&M

Assign the Employer Representatives for the O&M and supervision and coordination of the
O&M Service so that the O&M is conducted suitably and effectively.

(2) Budget for the O&M

Approve the budget for the cost of conducting the O&M including the telecom and
electronic companies.

3-3  Project Evaluation

3-3-1 Relevance

In order to keep pace with the increase of the traffic demand at Bengaluru Metropolitan Area,
the development of road infrastructure is underway as the structural measure. But the core area in
Bengaluru which has a serious traffic congestion has not enough space to expand the roads. Therefore,
the urgent non-structural measure is required.

The target area of the Project is the central commercial area which has a serious traffic
congestion around the MG Road. The mitigation of the traffic condition in the area greatly contributes
to the economic development of the Bengaluru.

DULT is now engaged in the reinforcement of its personnel capable of planning the future
road transportation plan including the ITS and BTP already has experience in operating the existing
signal system, the existing Variable Message Sign system and etc. With these backgrounds, both
DULT and BTP have enough personnel organizations and finance to operate and maintain the
introduced system on the Project.

Considering the emergency of the Project, the effect to the economy and the operation and
maintenance, the relevance of the Project is greatly expected.

3-3-2 Effectiveness
3-3-2-1 Direct Effects

The following direct effects are expected by the Project.
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Table 3-2 Queue Length and Average Travel Speed

. Target Value (2022)
Index EER Llnq <3 years after the completion
(Measured Value in 2016) .
Total of the longest queue length
among all approaching roads at 590 m (-30%)
Queue Length each junction (*1): 844.8 m
(Peak Hours 9:00-10:00) |[Total of the longest queue lengt
h of all approaching roads at e 970 m (-40%) (*2)
ach junction (*1): 1576.9 m
Average Travel Speed (*3)
(Peak Hours 9:00-10:00) 13 Km/h 15 Km/h

(*1) 7 key junctions among all 29 junctions
(*2) Estimated value based on the reduction rate of 30% for the maximum length at each junction, also considering the
reduction rate of approaching roads

(*3) Major arterial roads in the central area of the city

(Source: JICA Study Team)

Table 3-3 Wasted Green Time at Key Junction

Operating Hours of Wasted Green Time Per Day
Junction Name Traffic Signal Per 1)
Day (Minutes) Minutes Percentage
01 | Queens Statue Junction 930 281 30%
02 Cauvgry Arts and Craft 960 179 19%
Junction
03 | Trinity Circle Junction 960 329 34%
04 Kamr.a] and Cubbon Road 270 127 15%
Junction
05 | Opera Road Junction 930 144 15%
06 | Vellera Road Junction 240 (*2) 81 34%
07 Vlvekananda / Bhaskaran 900 510 579
Junction

(*1) The wasted green time: If there is no vehicle passing through the junction during green signal indication due to
absence of traffic, it shall be recorded with time as Wasted Green Time. Measured value in 2017.
(*2) The survey time at this junction was limited to the above indicated duration.
The reduction of the wasted green time will be expected by introducing the ITS systems on the Project.

(Source: JICA Study Team)

3-3-2-2 Indirect Effect

Mitigation of traffic congestion, enhancement of convenience through improved punctuality
of travel time and consequently development of local economy is expected in Bengaluru metropolitan
area.
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3-4  Evaluation of the Effect of the Introduced System

3-4-1 Traffic Information System
3-4-1-1 Purpose
The evaluation of the traffic information system shall be conducted to confirm whether there
is a large discrepancy between the actual travel time and estimated travel time shown on VMS (at 3
locations). If it is observed, the system shall be adjusted.
3-4-1-2 Parties to Carry Out Verification/Adjustment and Their Roles
The following evaluations shall be conducted under the responsibility of the Contractor. (The
local survey described below may be outsourced to the local survey Consultant by the Contractor as
necessary.)
3-4-1-3 Methodology
The following survey and verification shall be conducted by the Contractor once a year.
(1) Local Survey
Actual travel time required from the location of VMS installed to main destinations
displayed on VMS by alternative routes (about 3 routes) shall be measured by running vehicles. The
estimated travel time for each route shown on VMS shall be recorded when they start. The conditions

of the routes to the direction of travel shall also be recorded by a driving recorder during running.

The above survey shall be conducted for two days of weekdays and one day of holidays at
morning peak hours, evening peak hours and other off-peak hours at three locations of VMS.

(2) Evaluation
Based on the above site survey results, compare the estimated travel time calculated by the

system and actual required travel time, and confirm whether they are boldly separated. If boldly
separated, inspect the cause, and conduct system adjustment as necessary.

3-4-2 Signal System
3-4-2-1 Purpose
The evaluation of the signal system shall be performed basically once a year for two
purposes, i.e. evaluation of the short-term index for the effect of the introduced system and adjustment
of the system.
3-4-2-2 Parties to Carry Out Evaluation/Adjustment and Their Roles
The evaluation of the short-term index shall be performed by the Consultant, that will be

contracted with the Indian authority, as a third-party and the adjustment of the system shall be carried
out by the Contractor.
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3-4-2-3 Consultant’s Work

Indian side will make a contract with the Consultant apart from the Consultant being
engaged in the grant aid project for the evaluation of the system.

The site surveys for the purposes of the evaluation of the short-term index and adjustment of
the system shall be conducted. The short-term index shall be verified to assess the effect of the
introduced system based on the result of the site survey and the system history information.

(1) Site Survey

The site surveys shown in Table 3-4 shall be conducted. The results of these surveys shall be
further provided to the Contractor to utilize for the system adjustment.

Table 3-4 List of Site Survey to be Conducted by the Consultant

Survey Item Survey Content

Travel Time /Delay Time/Measuring travel time and delay time (stop time at junctions)
Survey on the target routes for introduction of Signal System

Junction Traffic Volume|Counting traffic volume of approaching roads at the key j
Survey in Each Direction  |unctions (7 junctions)

Passing Traffic Volume|Counting passing traffic volume per unit of time during gr
Survey een indication at the key junctions (7 junctions)

(Source: JICA Study Team)
(2) Evaluation Item

The short-term indexes for the system introduction effect are shown in Table 3-4-2. The
Consultant evaluates the system introduction effects by verifying each short-term index.

Table 3-5 Queue length and Average Overall Travel Speed Reference value

Base Line Value
(Measured Value in 2016)
Total of the longest queue length among all approaching roads
Queue Length at each junction (*1): 844.8 m
(Peak Hour: 9:00-10:00)  |Total of the longest queue length of all approaching roads
at each junction (*1): 1576.9 m

13 km/h

Index

Average Travel Speed (*2)
(Peak Hour: 9:00-10:00)

(Source: JICA Study Team)

(*1) For 7 key junctions among 29 junctions (*2) Major arterial roads in the central area of the city
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Table 3-6 Wasted Green Time at Key Junction — Base Line Value

Operating Hours of Base Line Value of Wasted
Junction Name Traffic Signal Per Green Time Per Day (*1)
Day (Minutes) Minutes Percentage
01 | Queens Statue Junction 930 281 30%
02 Cauv;ry Arts and Craft 960 179 19%
Junction
03 | Trinity Circle Junction 960 329 34%
04 Kamr.aj and Cubbon Road 370 127 15%
Junction
05 | Opera Road Junction 930 144 15%
06 | Vellera Road Junction 240 (*2) 81 34%
07 Vlvekananda / Bhaskaran 900 510 579
Junction

(Source: JICA Study Team)

(*1) Measured value in 2017, (*2) The survey time at this junction was limited to the above indicated duration.

(3) Evaluation Policy for Short-term Index

The following items shown in Table 3-7 shall be evaluated to confirm whether the base line
values of the short-term index are improved as the system introduction effect.

Table 3-7 Evaluation Items by Confirmation Purpose

Confirmation Purpose Evaluation Item Data Source
Improvement of Average . . .
Travel Speed Travel Time / Delay Time (Site Survey)
Reduction %fin\Y:Sted Green Passing Traffic Volume (Site Survey)
Irnprovellj; ilgt}?f Queue Queue Length (*1) O&M Contractor (*2)

(Source: JICA Study Team)

(*1) Key intersections (7 intersections) in each direction, (*2) Data to be acquired from the system log

(4) Contractor’s Work

The Contractor shall adjust the signal control parameter for cycle, split and off-set based on
the results of the local surveys conducted by the Consultant and the information of the system logs.

1) System Adjustment Method

The following items shown in Table 3-8 shall be evaluated for adjustment of signal control
parameters for cycle, split and off-set.
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Table 3-8 Confirmation Item for System Adjustment

System Adjustment Purpose Evaluation Item Data Source
Improvement of changes in . . .
traffic flow Travel Time/Delay Time (Site Survey)
Improyement of changes in Passing Traffic Volume (Site Survey)
green time
Reduction of wasted green time Passing Traffic Volume (Site Survey)
Reduction of dead green time Passing Traffic Volume (Site Survey)
Improv§ment of handling traffic Passing Traffic Volume (Site Survey)
at junctions
Increase/decrease in congestion
and Improvement of % «
disproportionate degree of Queue Length (*1) O&M Contractor (*2)
congestion

(*1) Key junctions (7 junctions) in each direction, (*2) Data to be acquired from system log

(Source: JICA Study Team)

2) Data Provision to the Consultant for Evaluation of Short-term Index for System
Introduction Effect

The data of queue length by direction at the key junctions (7 junctions) acquired from Signal
System shall be provided to the Consultant by the Contractor. The data will be used for evaluation of
the short-term index for the effect of the introduced system. The data should be summarized in such
forms as hourly queue length by direction at each junction, etc. It should also be prepared in a way that
it is sufficiently easy to understand for a third party.

= End of Document =
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Member List of the Study Team

No. Title Name Organization
1 Team Leader Shuntaro KAWAHARA  Infrastructure and Peacebuilding Department, JICA
2 Project Planning Yoshihiro KAWASAKI ~ Team 1, Transportation and ICT Group,
Infrastructure and Peacebuilding Department, JICA
3 Project Planning Hidetaka SAKABE Team 1, Transportation and ICT Group,
Infrastructure and Peacebuilding Department, JICA
4 Project Planning Yuichi ICHIKAWA Grant Aid Project Management Division 1,
Financial Cooperation Implementation Department , JICA
5 Chief Consultant/Traffic Plan1 Masato OKUDA Nippon Koei Co., Ltd.
6 Deputy Chief Consultant/Traffic Plan 2~ Hiroya TOTANI Nippon Koei Co., Ltd.
7  Traffic control system Plan Noboru KONDO East Nippon Expressway Co., Ltd.
8 Signal system Design Motoyoshi NODA Nippon Koei Co., Ltd.
9 Control sytem Design Eiji WAKATSUKI East Nippon Expressway Co., Ltd.
10 Road side system Design Masahito TAKAHASHI  Nippon Koei Co., Ltd.
11 Intersection improvement Plan Michio ISEKI Nippon Koei Co., Ltd.
12 Procurement Plan/Cost Estimate Yuichiro OTSUKA Nippon Koei Co., Ltd.
13 Implementation Plan/Cost Estimate Teruhiro TAHARA Nippon Koei Co., Ltd.
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Schedule of the First Field Survey

® JICA Consultant
a)
Y Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara
27 Sat Arrival at Bengalure Arrival at Bengalure
(] el Benga_lure AM Internal Meeting AM Internal Meeting
2 8m aiiitomalieetng PM Site survey for signal PM Site survey for signal
Feb PM Site survey for signal 4 9 4 9
AM Internal Meeting with AM Internal Meeting with AM Internal Meeting with
29 Mon Local engineer Local engineer Local engineer
PM Meeting with DULT PM Meeting with DULT PM Meeting with DULT
AM Site survey for VMS AM Site survey for VMS AM Site survey for VMS
1 Tue PM Meeting with BMTC at  |PM Meeting with BMTC at  |PM Meeting with BMTC at
BMTC BMTC BMTC
AM Site survey for VMS AM Site survey for VMS AM Site survey for VMS
2 Wed PM Meeting with BTRAC at |PM Meeting with BTRAC at |PM Meeting with BTRAC at
BTRAC BTRAC BTRAC
3Thu |Arrival at Bengalure AM Preparation for Traffic ~ |AM Preparation for Traffic ~ [AM Preparation for Traffic
survey survey survey
4 Fri AM Internal Meeting AM Internal Meeting AM Internal Meeting AM Internal Meeting
PM Data Centre (KDSC) PM Data Centre (KDSC) PM Data Centre (KDSC) PM Data Centre (KDSC)
5 sat PM Meeting with DULT at PM Meeting with DULT at PM Meeting with DULT at PM Meeting with DULT at
DULT DULT DULT DULT
6 Sun [Documentation Documentation Departure from Bengalure |Documentation
Site Survey Site Survey Site Survey
(MGRoad, Majestic, Old (MGRoad, Majestic, Old (MGRoad, Majestic, Old
7 Mon Madras Road, Hunging Madras Road, Hunging Madras Road, Hunging
Mar Bridge, ORR, Silk Board Bridge, ORR, Silk Board Bridge, ORR, Silk Board
JCT, Electric City, Houseur JCT, Electric City, Houseur JCT, Electric City, Houseur
Road, Nice Road) Road, Nice Road) Road, Nice Road)
AM Visit and Discussion with AM Visit and Discussion with AM Visit and Discussion with
see [BMTC CACH. CACH.
PM Visit and discussion with PM Visit and discussion with PM Visit and discussion with
BTRAC BTRAC BTRAC
PM Discussion with DULT, PM Discussion with DULT, PM Discussion with DULT,
9 Wed |BMTC BTRAC and BBMP on BMTC BTRAC and BBMP on BMTC BTRAC and BBMP on
M/D M/D M/D
AM Discussion with Trimax AM Discussion with Trimax
and PWC on BMTC existing and PWC on BMTC existing
10 Thu [Departure from Bengalure system system
PM Finalization of M/D with PM Finalization of M/D with
DULT DULT
11 Fri Departure from Bengalure Departure from Bengalure




Schedule of the Second Field Survey

JicA Consultant
Day
Kawahara Sakabe Okuda Totani Kondo ‘Wakatsuki Noda Takahashi Iseki Otuka Tahara
TFn Armival al Bengalure Armival al Bengalure Armival al Bengalure
o/ Internal Meeting Internal Meeting Internal Meeting
Meeing with DULT Meeting with DULT Meeing with DULT
35un
4 Mon Arrival at Bengalure Arrival at Bengalure IF&Analyze of Probe data [Equipment location Pow/Com & Buried material |, o1 at Bengalure
(Signaix3) (Signal
5Tue |/F&Analyze of Probe data  |Traffic Survey Review I/ &Analyze of Probe data Equipment location Pow/Com & Buried material IS Improvement Concept
(Signaix3) (Signal (Signaix3)
6 Wed |/F&Analyze of Probe data  |Traffic Survey Review |/F&Analyze of Probe data  |Arrival at Bengalure [Equipment location Pow/Com & Buried material IS Improvement Concept
(Signaix3) (Signaix3) (Signaix3)
- [Equipment location & Equipment location [Equipment location & [Equipment location & Equipment location [Pow/Com & Buried material [IS Improvement Concept
Pow/Com (BTRAC, (Signaixa) Pow/Com (BTRAC, Pow/Com (BTRAC, (Signaix3) (Signal (Signaix3)
8 Fri Equipment location & Equipment location [Equipment location & [Equipment location & Equipment location [Pow/Com & Buried material [IS Improvement Concept
Pow/Com (BTIC) si PowiCom (BTIC) Pow/Com (BTIC) si (signa (Signaix3)
gk [Equipment Location Equipment location [Equipment Location [Equipment Location Equipment location [Pow/Com & Buried material [IS Improvement Concept
(VMSx3) (Signalx3) (vMs) (vMs) (Signaix3) (Signaix3) (Signalx3)
10 Sun
11IMon [F&Analyzs of Probe data | EQUPment location of Probe data of Probe data _|EQUiPment location [Pow/Com & Buried material [IS Improvement Concept
(Signaix3) (Signaixa) (Signaix3) (Signaix3)
12 Tue [Equipment Location [Equipment location [Equipment Location [Equipment Location [Equipment location [Pow/Com & Buried material (IS Improvement Concept
(VMSx3) (Signaix3) (vMs) (vMs) (Signaixa) (Signal (Signaix3)
1alwed [Equipment location & Equipment location [Equipment location & [Equipment location & Equipment location [Pow/Com & Buried material [IS Improvement Concept
Pow/Com (KSDS) (Signaixa) Pow/Com (KSDS) Pow/Com (KSDS) (Signaixa) (Signal (Signaix3)
1l [Equipment location & Equipment location [Equipment location & [Equipment location & Equipment location [Pow/Com & Buried material [IS Improvement Concept
il Pow/Com (BTRAC] (Signabcz) Pow/Com (BTRAC, Pow/Com (BRTC) (Signab2) (Signai2) (Signai2)
P Buried Material Spare Buried Material Spare Departure from Bengalure |EQUPMent location & Departure from Bengalure |BUried Material Spare IS Improvement Concept
(Signalx3) (Signalx3) P 9 Pow/Com (BTIC) P 9 (Signalx3) Signalx
o Buried Material Spare Buried Material Spare [Equipment location & Buried Material Spare Buried Material Spare
(Signaix3) (Signaix3) Pow/Com (BRTC) (Signaix3) (Signaix3)
17 Sun Departure from Bengalure
Buried Material Spare Buried Material Spare
18 Mon Departure from Bengalure I/F&Analyze of Probe data (Signaix3) (Signaix3)
P Pow/Com & Buried material Pow/Com & Buried material |IS Improvement Drawing
(VMSx2) (VMSx2) (signalx3)
P — Pow/Com & Buried material Pow/Com & Buried material |IS Improvement Drawing
(VMSx1) (VMSx1) (signalx3)
location/Cable Drawing IS Improvement Drawing
21 Thy o) Select Trial Digging location | & FIO
o location/Cable Drawing location/Cable Drawing (IS Improvement Drawing
(BTRAC) (VMS) (signalx3)
location/Cable Drawing ) IS Improvement Drawing
23 sat Do) (Contract of Tial Digging | & HYE
24 Sun Departure from Bengalure
- IS Improvement Drawing
25 Mon Trial Digging Test (VMS) i3 mPrEx
- IS Improvement Drawing
26 Tue Trial Digging Test (Signal) |12 PO
27 Wed Departure from Bengalure |Departure from Bengalure
25Th Armival al Bengalure Armival al Bengalure Armival al Bengalure Armival al Bengalure Armival al Bengalure Armival al Bengalure Armival al Bengalure
aalra Internal Meeting Mesting with|Internal Meeting Mesting with|Internal Meeting Meating with|Internal Meeting Mesting with|Internal Meeting Mesting with Internal Meeting Mesting with|Internal Meeting Meating with
DULT DULT DULT DULT DULT DULT DULT
kg Basical Conceptof OM Basical Conceptof OM Basical Conceptof TS Basical Conceptof OM Basical Concsptof TS Centre Equipment & Centre Equipment &
(BTRAC) (Signal/ATCC/Que) Installation (TMC/KSDS) Installation (TMC/KSDS)
26 Sun
sun | 27/mon Basical Conceptof OM Basical Conceptof OM Basical Conceptof TS Basical Conceptof OM Basical Conceptof TS Equipment location & Equipment location &
(BTRAC) (BTRAC) (Signal/ATCC/Que) [Pow/Com (VMSx1) [Pow/Com (VMSx1)
P Basical Conceptof OM Basical Conceptof OM Basical Conceptof TS Basical Conceptof OM Basical Conceptof TS Equipment location & Equipment location &
(BTRAC) (Signal/ATCC/Que) Pow/Com (VMSx2)] Pow/Com (VMSx2]
Basical Concept of OM Basical Conceptof OM Basical Conceptof TS Basical Conceptof OM Basical Conceptof TS (Gathering information of the [Gathering information of the
29|Wed Arrival at Bengalure (BTRAC) (BTRAC) (Signal/ATCC/Que) Sub Contractor Sub Contractor
Basical Conceptof TS Basical Conceptof OM Basical Conceptof TS Equipment location & Equipment location &
30/Thu Meeting with DULT Meeting with DULT Meeting with DULT (BTICIBTRAC/KSDS) (8TRAC) |signatiaTcC/ue) [Pow/Com (Signalxd) [PowiCom (Signalxd)
Meeting with Meeting with Meeting with Meeting with Meeting with Meeting with Meeting with Meeting with
1|Fr C 5 DuL DUL C DULT c pULT
Basical Conceptof OM&TS  [Basical Conceptof OM&TS  [Basical Conceptof OM &TS  [Basical Conceptof OM &TS  [Basical Conceptof OM &TS  [Basical Conceptof OM &TS Equipment location & Equipment location &
(BTRAC) (BTRAC) (BTRAC) (BTRAC) Pow/Com (Signalx5) Pow/Com (Signalx6)
[Basical Conceptof OM &TS  [Basical Concsptof OM&TS  [Basical Conceptof OM&  [Basical Conosptof TS Equipment location & Equipment location &
2 sat [Meeting with DULT on OM [Meeting with DULT on OM TSBTRAC) (SignallATCC/Que) Pow/Com (Signalx5) Pow/Com (Signalx5)
3 Sun
Meeting with Trimax on Meeting with Trimax on |Basical Concept of TS, [Equipment location & [Equipment location &
4Mon Meeting with BRTC on OM [Meeting with BRTC on OM Meeting with BRTC on OM %2554 Soneept of Bt et
BMTC IF BMTC IF
[Meeting with [Meeting with [Meeting with Meeting with [Meeting with [Meeting with [Meeting with [Meeting with
5 Tue C BTRAC/ |Co BTRAC/ | Co BTRAC/ | Co BTRAC/ | Co BTRAC/ | Cc BTRAC/ C BTRAC/ | Cc BTRAC/
Director IT BMTC Director IT BMTC Director ITBMTC Director IT BMTC Director IT BMTC Director IT BMTC Director IT BMTC Director IT BMTC
oo Basic Concept of TS 8OM  [Basic Concept of TS 8OM [Basic Concept of TS 8OM [Basic Conceptof TS 8OM [Basic Conceptof TS 8OM [Basic Concept of TS &OM Meeting on Basic Concept of [Meeting on Basic Concept of
LT) LT) (DULT) TS &0M (DULT) TS &0M (DULT)
Meeting with Meeting with Meeting with Meeting with Meeting with Meeting with Meeting with
7|Thu C DULT C DULT C DULT C DULT Departure from Bengalure [Commissioner DULT C DULT C DULT
Basical Conceptof TS Equipment location & Equipment location &
8 Fri Sign of Comissioner DULT [Sign of Comissioner DULT |Departure from Bengalure |Departure from Bengalure e oo (Semans) oo (Senans)
Basical Conceptof TS Equipment location & Equipment location &
9 sat |Departure from Bengalure |Departure from Bengalure o) oo ot oo Gonct
July 10 Sun
11]vian (Gathering information of the (Gathering information of the [Gathering information of the
Sub Contractor Sub Contractor Sub Contractor
P Equipment location & Equipment location & Equipment location &
PowlCom (Quext) PowlCom (Quext) PowlCom (Quext)
Talwed Basical Conceptof TS Equipment location & Equipment location &
(SignallATCC/ue) Pow/Com (Quex2) Pow/Com (Quex2)
Equipment location & Equipment location &
14T [Departure from Bengalure Pow/Com (Quex2) PowlCom (Quex2)
pe Equipment location & Equipment location &
Pow/Com (Quex2) PowlCom (Quex2)
welsat Equipment location & Equipment location &
Pow/Com (Quex2) PowlCom (Quex2)
P - Equipment location & Equipment location &
Pow/Com (Quex2) PowlCom (Quex2)
P Equipment location & Equipment location &
Pow/Com (Quex2) Pow/Com (Quex2)
P Equipment location & Equipment location &
Pow/Com (ATCCx2! Pow/Com (ATCCx2!
P — Equipment location & Equipment location &
Pow/Com (ATCCx3! Pow/Com (ATCCx3!
Al Equipment location & Equipment location &
Pow/Com (ATCCx3! Pow/Com (ATCCx3!
22 Fi Departure from Bengalure [Departure from Bengalure




Schedule of the Third Field Survey

JICA Consultant
Day
Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara
7 Wed Arrival at Bengalure Arrival at Bengalure
Internal Meeting with Internal Meeting with
8 Thu Counterpart Counterpart
Meeting with Commercial Meeting with Commercial
Tax Department Tax Department
9 Fri Meeting with DULT ITS Meeting with DULT ITS
Special Officer Special Officer
10 Sat Documentation Documentation
11 Sun Documentation Documentation
Dec Meeting with Mr.P.N.Karanth Meeting with Mr.P.N.Karanth
12 Mon Meeting with Shimizu Corp. Meeting with Shimizu Corp.
India India
13 Tue Discussion‘ with Bharat Discussion‘ with Bharat
Sanchar Nigam Ltd Sanchar Nigam Ltd.
Meeting with DULT Meeting with DULT
14 Wed Commissioner Commissioner
Meeting with PWC Meeting with PWC
15 Thu Departure from Bengalure Departure from Bengalure
Day JICA Consultant
Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara
7 Sat Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure
8 Sun Documentation Documentation Documentation
9 Mon Meeting with DULT ITS Meeting with DULT ITS Meeting with DULT ITS
Special Officer Special Officer Special Officer
10 Tue Documentation Documentation Documentation
11 Wed Meeting with DULT ITS Meeting with DULT ITS Meeting with DULT ITS
Special Officer Special Officer Special Officer
12 Thu Meeting with DULT ITS Meeting with DULT ITS Meeting with DULT ITS
Special Officer Special Officer Special Officer
. Meeting with DULT Meeting with DULT Meeting with DULT
Jun 13Fd & " & " "
r er Commissioner
14 Sat Documentation Documentation Documentation
15 Sun Meeting with Commercial Meeting with Commercial Meeting with Commercial
Tax Department Tax Department Tax Department
16 Mon Discussion‘ with Bharat Discussion‘ with Bharat Discussion‘ with Bharat
Sanchar Nigam Ltd. Sanchar Nigam Ltd. Sanchar Nigam Ltd.
17 Tue Meeting with DULT ITS Meeting with DULT ITS Meeting with DULT ITS
Special Officer Special Officer Special Officer
18 Wed Departure from Bengalure |Departure from Bengalure Departure from Bengalure




Schedule of the Fourth Field Survey

JICA Consultant
Day
Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara
20 Thu Arrival at Delhi
. Meeting with JICA Office
21 Fri Meeting with JICA Experts Arrival at Bengalure Arrival at Bengalure
22 Sat Arrival at Bengalure
23 Sun |Arrival at Bengalure Site Survey Arrival at Bengalure Arrival at Bengalure
Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka
24 Mon
State State State State State State State
25 Tue Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka
State State State State State State State
Meeting with Karnataka
26 Wed State Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka Meeting with Karnataka
PM:Departure from State State State State State State
Bengalure
Apr . " .
AM:Leaving to Delhi AM:Leavmg to_ Delhni Meeting with Karnataka Meeting with Kamataka Meeting with Karnataka Meeting with Karnataka
27 Thu " . PM:Meeting with MoUD State
PM:Meeting with MoUD State State State
Departure from Delhi Departure from Bengalure
Meeting with Karnataka Meeting with Karnataka
28 Fri Departure from Delhi other duty State State
Departure from Bengaluru Departure from Bengaluru
Follow up work for Sub
29 Sat Contractor

30 Sun

Departure from Bengaluru




Schedule of the Fifth Field Survey

JICA Consultant
Day
Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otsuka Tahara
28 Wed Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure
Jun 29 Thu Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT
30 Fri Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT
1 sat Metting with DULT(ITS Metting with DULT(ITS Metting with DULT(ITS Metting with DULT(ITS Metting with DULT(ITS Metting with DULT(ITS
Officer) Officer) Officer) Officer) Officer) Officer)
2/Sun Documantation Documantation Arrival at Bengalure Arrival at Bengalure Documantation Documantation Documantation Documantation
3/ Mon Meeting with BTP(Facility Meeting with BTP(Facility Meeting with BTP(Facility Meeting with BTP(Facility Meeting with BTP(Facility Meeting with BTP(Facility Meeting with BTP(Facility Arrival at Bengalure Meeting with BTP(Facility
Management Contractor) Management Contractor) Management Contractor) Management Contractor) Management Contractor) Management Contractor) Management Contractor) Management Contractor)
4/ Tue Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP
5\Wed |Arrival at Delhi Arrival at Delhi Metting with Metting with Metting with Metting with Metting with Metting with Metting with Metting with Metting with
DULT(Commissioner) DULT(Commissioner) DULT(Commissioner) DULT(Commissioner) DULT(Commissioner) DULT(Commissioner) DULT(Commissioner) DULT(Commissioner) DULT(Commissioner)
6/ Thu ngg:g x::: #/'lSSD mzi::g x:t: #/'lSSD mzi::g x:t: #/'lSSD Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP
Jul 7 Fri ;\m;'\geEeL“_igBr’gh MoUD ;\m;'\geEeL“_igBr’gh MoUD ;\m;'\geEeL“_igBr’gh MoUD Meeting with DULT, BTP |Meeting with DULT, BTP [Meeting with DULT, BTP |Meeting with DULT, BTP |Meeting with DULT, BTP [Meeting with DULT, BTP |Meeting with DULT, BTP [Meeting with DULT, BTP
8|Sat Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT
9/ Sun |Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation
10/Mon |Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT
11/Tue [Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT
12/ Wed Signing of M/D Signing of M/D Signing of M/D Documantation Documantation Documantation Documantation Documantation Documantation Documantation Documantation
PM: BLR->DEL PM: BLR->DEL PM: BLR->DEL Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works
13/ Thu Report to JICA Office Report to JICA Office Report to JICA Office Documantation Documantation Documantation Documantation Documantation Documantation Documantation Documantation
(Follow up on MoUD) (Follow up on MoUD) (Follow up on MoUD) Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works Follow-UP works
14/|Fri Departure from Delhi Departure from Delhi Departure from Delhi Departure from Bengalure |Departure from Bengalure |Departure from Bengalure |Departure from Bengalure |Departure from Bengalure |Departure from Bengalure |Departure from Bengalure |Departure from Bengalure
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List of Parties Concerned in the Recipient Country



List of Parties Concerned in the Recipient Coutry

Directorate of Urban Land Transport (DULT)

Ms. Majula IAS

Commissioner, DULT

Mr. Darpan Jain IAS

Commissioner, DULT

Mr. N.Murali Krishna

ITS Special Officer

Mr. Shamanth.P.K

Head of TETC (Traffic Engineering Transportation Cell)

Mr. Siva Subramaniam.J

Transport Planner

Mr. Manohar Meena

ITS Specialist

Bengaluru Traffic Police (BTP)

Mr. Rl Kasim

Assistant Commissioner of Police (Traffic & Planning)

Mr. Diwakar

Traffic Police

Mr. Malikarjuna

Project Manager, CMS

Bengaluru Metropolitan Transport Corporati

on (BMTC)

Mr. Bishwajit Mishra

Director (Information Technology)

Mr. Nagendra

Chief Manager

Bruhat Bengaluru Mahanagara Palike (BBMP)

Mr. Basvaraj R Kabade

Executive Engineer, Traffic Cell
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Minutes of Discussions





























































































Attachment

ATTACHEMENT

1. Objective

The objective of meeting with new Additional Commissioner of Traffic Police, Bengaluru
is to explain and confirm the Area Traffic Signal Control System and Variable Message
Sign System proposed by Grant project.

2. Agenda

To explain about the items which were already confirmed with the previous Additional
Commissioner

To explain and confirm on the proposed Area Traffic Control System,
concept/function of MODERATOQO, other required improvement e.g. signal phase,
pedestrian signals and etc.

3. Discussed and Confirmed [tems

a)

ltem discussed and confirmed/re-confirmed with Traffic Police

« VMS system and Signal system will be implemented by DULT but operation and
maintenance will be carried out by Bengaluru Traffic police.

= The new signal will be installed by the grant project. The existing signal will be
relocated by Traffic police at their own expense. . o

4, VMS

The location of VMS was re-confirmed with Traffic Police. The Traffic Police re-
confirmed the location of VMS at MG Road, Hanging Bridge and Silk Board. The
approval process from road agencies such as BBMP and NHAI will be initiated by
DULT.

The traffic information will be generated by BTIC and transmitted to BTRAC. The
messages such as incident and event will be inputted by Traffic Police as necessary.
At Silk Board, the existing gantry and sign board will be replaced with new VMS
gantry and VMS board. DULT will take care of obtaining approval from NHAI.

The server equipment of VMS and ftraffic signal will be installed at Traffic
Management Centre of Traffic Police.

5. ATCS

Twenty nine {29) locations of signal were re-confirmed and approved.

MODERATO will be introduced with focus on area confrol and reduction of
congestion length.

Fixed line communication between controller and signals at intersection will be
adopted.

6. Other Proposed Improvements Explained to Traffic Police

a)

By Grant Project

» Signal phase improvement will be done for smooth and safety traffic.

e Pedestrian signal improvement will be done for safe crossing with the introduction
of separate display type of pedestrian signal.

e Intersection improvement such as extending sidewalk, moving the cross location

~ and remove the median strip will be done at 29 intersections where new signal
will be installed.



Attachment

¢ Change to left-hand fraffic by signal indication improvement will be done at
Victoria Rd-General KS Thimayya Rd-3f Philomena.

b) By Traffic Police
» Publication to notify and let people understand and accustomed to the above
improvements will be done by Traffic Police.

7. Others

Maintenance plan for maintenance of system shall be propaosed by study team. The
maintenance plan shall include aspects such as procuring maintenance contractoer,
availability of spare parts with |ocal suppliers for all the systems installed by the grant
project, cost plan and etc,.

Annex-1 ltems Discussed and Confirmed with traffic police in the Past
Annex-2 Area Traffic Control System

Annex-3 Signal Phase Improvement

Annex-4 Pedestrian Signal Improvement

Annex-5 Improvement of Intersections.

Annex-6 Regquired Organization Structure



Attachment-1
Items Discussed and Confirmed with Traffic Police in the Past

« Area Traffic Signal Control System (ATCS) at selected intersections will be
introduced by Japanese Grant Project.

« Variable Message Sing Board at selected locations will be. introduced by
~ Japanese Grant Project. e

The details are explained hereinafter.

1.1 Area Traffic Signal Control System {(ATCS)

- The traffic signal which automatically controls optimal signal tlmmg accordmg to the
trafﬁc voiume measured by roadside sensors will be introduced.

{1 _C_andidate Corridors Recommended by Traffic Police

- The following four candidate corridors were recommended by Traffic Police. '

- Figure 0-1 Candidate Corridors Recommended by Traffic Police




(2) Intersections Identified by JICA Survey Team

Based on the corridors recommended by Traffic Police, JICA Survey Team selected

the following 29 intersections for Traftic Signal Control System.

Table 0-1 Identified intersection for Traffic Signal Control System

Intersection Name Area

1 | Queens Statue Circle Junction (Jewels De Paragon) MG Road

2 | Anil Kumble Circle Junction MG Road

3 | Arts & Craft Circle Junction MG Road

4 | Mayo Hall Junction MG Road

5 | Webbs Circle Junction MG Road

6 | Trinity Circle Junction MG Road

7 | General KS Thimayya Road-Trinity-Ghurch Road MG Road

8 | Begum Mahal Junction MG Road

9 | Adigas Junction (Ulsoor Rd Dickenson Rd) MG Road

10 §{ Manipal Gentre Junction MG Road

11 | Kamraj Road Junction MG Road

12 | Shivaji Nagar Intersection Junction (BRV) MG Road

13 | OPERA Junction - L ' Hossur Road

14 | Ashirwadam Junction Hossur Road

15 | Old Police Station Jiinction Ho'sfsuf_ Road

16 | Ashok Nagar Junction (Shoolay circle) | Hossur Road

17 | Johnson Market Junction Hossur Road

18 | Mother Theresa Junction Hossur Road

18 | Campbell Road Junction Hossur Road

20 | D'Souza Circle Junction - Hossur Road

21 | Kensington Oval Junction Old Madras Read
22 | Tamari kannan Junction _ Old Madras Road
23 | Anjeneya temple Junction v - Oid Madras Road
24 | OM Rd & Double rd Junction (Police Station Junction) Old Madras Road
25 1 OM Rd & Iindiranagar 1008t Junction Old Madras Road
26 | CMH Rd Adarsh TheaterJn _ 0Old Madras Road
27 | Swami Vivekananda Rd-Cambridge Road-Bazaar st Old Madras Road
28 | OM Rd & Indiranagar 80 Ft. Rd. Junction Old Madras Road
28 | Garudal Mall Junction B Hossur Road




The locations of the 29 intersection are shown on the map in the figures below.

Olct a

Figure 0-2 ldentified 29 Intersections

Figure 0-3 Identified intersections in MG Road Area
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Figure 0-5 ldentified Intersections in Old Madras Road Area




(3) Agreed ltems of Traffic Signal with Traffic Police

The following items have been agreed with Traffic Police

. New traffic signals at the target intersection wiil be installed by the vendors

procured in grant project.

The existing traffic signals at the above intersection will be relocated by Traffic
Police at their own expense.

The operation and maintenance of the new traffic signals will be handled by
Traffic Police after handover.

1.2 Variable Message Sign Board (VMS)

(1) Purpose and Function of VMS

_.'(2) Number and Seiected Locatlon of VMS

The expected travel time from the location of VMS to the major tandmark ahead
and congestion level will be displayed.

The expected travel time and congestion level will be calculated at Bengaluru
Traffic Information Centre (B-TIC) and automaticaily shown on VMS. i

. The necessary mformataon eg. traﬁlc acc;dent traffic regulatron and others will
e ._:also be manually mput by Trafﬂc Pollce on thelr own deCISion as necessary and
i "'drsplayed by the same VMS ' :

| ":'_-E'Three (3) VMS wrll be mstalied by the grant pro;eot The followmg locatlons were

:--;selected by JICA Survey Team

1) ]VIG Road at Trinlty Metro Statlon

i "I-The locatlons are mapped in the fgure below

.':2) KR Puram Junction at Hangmg Bndge

3) S:]k Board Junctlon at Slik Board




s iBengalurus

e v e BB EIN0 faspl L TR oL

Figure 0-6 Selected Locations of VMS -
(3) Image of VMS . -
The figures below show the images of VMS. ., Congestion Level

Chennai’

Messages inputted hy Traffic Police as necessary

Figure 0-7 Example of VMS (MG Road at Trinity Metro Station)




J.P.Naga.r. " Majesti

" Figure 0-9 Example of VNS (Silk Board Junction at Silk Board)
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2.1

Items to Be Confirmed with Traffic Police

instal[atron Locatron of ATC and VMS Server

' '3-"_.:3 Drfferent servers wrll be mstalled for vanous systems prepared by Grant prOJeot Itis
B .'.proposed that ATC and VMS servers are prepared under BTRAC and “all other

_-servers are prepared under B- TtC Based on. the drscusszons wrth KSDC it is

i proposed to install servers in KSDC

Therefore Traffrc Pol;ce requrre to oonflrm therr aooeptance to rnstall ATC and VMS

.servers in KSDC premlses and connec:t the servers in KSDC to BTRAC control
= oentre through a secure pornt to pornt network oonneotlon : :

Instaiiatlon of VMS (MG Road at Trlnlty Metro Statlon and Si“( Board Junctlon)

"'-'_'-__-.(1) MG Road at Trmlty Metro Statlon

s leCA Survey Team oamed out the faeId survey and |t ‘was found that the location

‘shown in the prcture below is consrdered bestin terms of vrsrbt]rty available space for
gantry, distance from Trinity Circle which is a major diverting point ahead, and etc.

The field survey found that there is no other appropriate location other than below.

L It wi.ll _be .'instalted'ciosed t'o.the T'rinity'.i\..ﬂ'etro Statto'n =building".struoture:.' S

_."'__-_.JICA Survev Team would Irke to confrrm whether there is no partac:ular orob!ems in
~ view of Traffic Police. L i

Figure 2-1 Proposed Location of VMS on MG Road at Trinity Metro Station




: -[Power Polel;

Trinily Statioz

Figure 2:2 Proposed Location on the Map

(2) Silk Board __Juncti_o'n
JICA Survey'Team carried out the field survey and it was found that the location
shown in the picture below is considered best in terms of visibility, available space for

gantry, distance from Silk Board Junction which is a major diverting point ahead, and
etc.The_ﬁeId survey f_o_und that _there is no other appropnate location other than below.

There are exrstrng srgn boards on the gantry However the field survey found that
there is no other approprrate locatton other than here Thus rt is proposed that
h:.-_._:.:To remove the exrstmg gantry by the grant pro;ect

- “To mstall new gantry by the grant pro;ect '

_—_:'_-_".':To place VMS on the new gantry and

u "_To plaoe the exrstlng s:gn boards on the new gantry as shown below

-.JICA Survev Team wouid Irke to oonﬂrm whether thls proposal is acoeptab!e.




Figure 2-4 Proposed Installation and Arrangement at Silk Board Junction
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Power Pole

Figure 2-5 Proposed Location on the Map
(3) Hanging Bridge

JICA Survey Team carried out the field survey and it was found that the location
- shown in the picture below is considered best in terms of visibility, available space for
“gantry, distance from Hanging Bridge which is a major diverting point ahead, and etc.
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Figure 2-7 Proposed Location on the Map

2.3 B-TIC: Bengaluru Traffic Information Centre

" “Bengaluru Traffic Information Centre (B-TIC) will be developed by the grant project
~for the purpose of dynamic traffic information provision and utilization of quantitatively
measured data on traffic.

*  Major |nput data BMTC Bus Probe Data

. Ma;or output mformation Congestron mformatron on major road to be provided
from VMS and tnternet a0

B- TIC erI generate the dynamic traffic information based on the major |nput data.
The generated dynamlc traffrc ;nformatron erE be provrded through VMS and Internet.

BT!C wrtl be developed and operated under ;urrsdrctron of DULT VMS will be
prepared as one component of B- TIC VMS wr!l be operated and marntarned by
Traffrc Po]lce :'_ B ' S DRRUEINE

The._b_as_io_oontigu:r_ation'_o'_f_.B__-:TtC'ie"'s"ho'v'vn |n _th'e:_'ti__'g'u_re o_n.'_the_ next pa@e: j:: 3
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Basic Configuration of Proposed ITS System
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Figure 2-8 Basic Configuration of B-TIiC
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2.4 Demarcation of Related Agency: Traffic Police and DULT

The demarcation of the related agencies of ITS is summarized below.

Table 2-1 Demarcation of Related Agency for ITS

ITS Impieméntation Operation & Equipment
Component (Procurement) Maintenance Ownership
Centre

o Other Roadside DULT DULT DULT
= Equipment -
& ¥
VMS (*1) DULT
ATCS (*2) DULT
*1: Variable Message Sign Board, *2: Area Traffic Control System
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Annex-2

Area Traffic Control System

1. Basic Concept of Signal Control
1.1. Basic Syatem Configuration
The traffic condition varies depending on various factors such as time or day
(rush-hour, normal-hour, off-hour, holiday, weekday, etc.). In order to alleviate

traffic coﬁgestion and reduce the number of traffic accidents_it is important to

oplimize the signal control based on the current traffic condition.

The traffic control center gathers the real-time traffic data from the vehicle
detectors on the road. Then the central computer analyzes the data and gives the
appropriate signal parameters to each signal. There are 3 fundamental parameters

of traffic signal: Cycle, Split and Offset shown in Table 1.

Y Gathering real-time traffic data

" "\ - Analyzing the real-time traffic data
Cluntiol center . . :

2

Giving the signal parameters to signal
1

/

The vehicle detecior

~ =~ & Real-time traffic data detected by the vehicle detector

— Instruction to switch the signal light

Figure 1 Basic System Configuration

Table 1 Fundam

Time required for a complete | Portion of time allocated to | Time difference of
sequence -of indications e.g. | each phase within a cycle at | coordinated phases between
from green indication to | anintersection. two traffic signals.

next green indication.




1.2.

Signal Coordination

Signals installed at short distance need to be coordinated to offer green wave, in
which vehicle that hag passed an intersection during green will be given green at
next gignal to allow the vehicle to pass through next intersection without stopping.

The reduction of waiting time at signals is illustrated in Figure 2 . To provide green

wave, neighboring two signals must operate with the same cycle length and they

muat be coordinated.

1

[

Time

— —&®
— — €

Time

2.

Distance Distance
Non-coordinated signals . Coordinated signals

Figure 2 Signal Coordination

Required Measures: Reduction of Congestion Length and Area-wise Control

As shown in the previous chapter of technical note, the secf_ions of MG road, Old
Madras road and Hosur road in the core area of the city and adjacent areas of these
sections are selected as the target area of the traffic single of the grant project.
These roads, MG road, Old Madras road and Hosur road, are major trunk roads in
Bengaluru. In particular, the congestion is severe on the sections of these roads in
the core area of the city. ..

It was found by the previously conducted traffic surveys and related existing

-gtudies in Bengaluru that it ig critical to i‘educe the congestion length on this target

areas.
It is also important that the traffic flow in the adjacent areas with chronic

congestion shall be smoothened, synchronizing with these trunk roads by ‘area-

wise control’. For example, it will be more effective to synchronize the signals on



Gabon road running in parallel with MG road and in the areas in the vicinity of
Brigade road.
Therefore, reducing congestion lenpth on these target areas by area-wise control is

importa_nt._ _

2.1. Area-wide Signal Control

2.1.1. Area Segmentation
.. Regarding the wide area (e.g. Bengaluru city), it includes various areas which
are in different traffic conditions. For the area-wide signal control it is essential
that the signal control is conducted by small area in an analogous the feature of
traffic.

The system makes a sub-area and conducts the signal control by the sub-area

adapting to the feature of the traffic condition of each area. Figure 3 shows the

example of the sub-area (sub-areal~3). The sub-area is composed of key

intersections which is on an arterial road and other normal intersections.

: _Dorm_i_tory subu_rb

L

" Key Intersection

ub-area 1

Business district

Sub-area

ub-area

“__Key Intersection

Key Intersection

Main traffic stream (from dormitory suburb to business district)

N Sub-area .

Figure 3. Example of Sub-areas



2.1.2.

w3 Main traffic stream

2.2,

Dynamic Transition of Sub-area
The traffic condition varies depending on even a period of time in a day. In

order to adapt to the temporal variation of traffic condition, the system

dynamically changes the conformation of the sub-area by integrating and cutting

off sub-areas.

The example of the dynamic transition of the sub-area is shown in Figure 4.
Type Ais the conformation in a rush hour. In the rush hour neighboring sub-areas
are connecting along the main traffic stream (from dormitory suburb to business
district). On the other hand, in holiday they are connecting along the main traffic

stream (from dormitory suburb to resort area).

Dormitory suburh

Dormitory suburb
H L

[Type A :Rushhonr] - .- - o {Type B :Holiday]

7 Figure 4 Transition of Subrarea

Decrease of Queue Lgﬁgth o

When congestion oécurs thé:decféase of gueue length ig also essential for the
gignal control. The Syéfem controls signalé_to decrease the queue lenpgth based on
the detection of it. The vehicle detector (Qu.éue Length Measure) is installed at the
point of about 150m, 300m, and 500m (maximum) away from the key intersection
and measures how long the queue is running. The vehicle detector (Inflow Traffic
Volume Measure) is installed at close roadside to the key intersection and detects
the inflow volume around the traffic lane 50m away from the key intersection.

Figure b shows the configuration of queue length measurement.




Key Intersection

=

50m 150m 300m 500m

—>Distanc

Vehicie Detector (Queue Length Meusure)
@ Vehicle Deteel‘m‘ (Inflow Trafﬁc Volume Measure)

greme

. 5
Chasozd

e

Deteutmg area of Vehicle Detector (Inflow Traffic Volame Measure)

' '3.:_: F1gure5 ; Conj_ig'uration of Queue Lenpth Measurement

3. Vehlcle Dete ctor

3. l Type of Ve}ncle Detector _".ﬁz.:' i

The type of vehicle detector for the real-time vehicle detection is shown in Table 2.

Table 2 The hst of Vehicle Detector

Mype s

“Function'and Installation”

Vehleie Detectm
(Queue Length Measure)

It measures the gueue length heachng to the key
intersection. )

It is installed roadside at the point of about 160m, 300m,
and 500m (maximum) away from the key intersection.

Vehicle Detector It measures the inflow traffic volume at the close roadside
(Inflow Traffic Volume | to key intersection.

Measure) It is installed adjacent roadside of Key intersection.
Vehicle Detector It measures the traffic volume for the setting of offset

(Traffic Volumne Measwre
for Offset)

tume.
It 1z installed at the middle point between two key
intersections.




3.2. Configuration

The configuration of vehicle detectors 1s shown in Figure 6.

Vehicle Detector
{Queue Length Measure)

Vehicle Detector
(Inflow Frallic Volume Measure)

“““““““““ Detector Data ===y

Control center

Key Intersection

““““““““““““ Signal Control e

Figure 6 Configuration of vehicle detectors




3.3. Eguipment

The ultrasonic sensor shown in Figure 7 is used for the vehicle detector (Queue
Length Measure) and the vehicle detector (Tvaffic Volume Measure for offset). It
detects the vehicle by calculating the reflecting time of ultrasonic.

The CCTV sensor shown in Figure 8 is used for the vehicle detector (Inflow

Traffic Volume Measure). It detects vehicles flowing at intersection by Lnage
processing.

o e e
R W . e .
T
2 N
! .
i i . About 5m
Jﬂgm‘ e ' :
i_;[ i % 1 j ’
o : ] i ) :
Main uu1t. .{5 1 . ) o
i % % )
3 i F
g 4 e — g i .

+ Vehicle Detector (Queue Length Measurc)

+ Vehicle Detector (Traffic Volume Measure for offsct)

Figure 7 Image of Ultrasonic Sensor

|

e

» Vchicle Deteetor  (Inflow Traffic Volume Measure )

Figure 8 Image of CCTV Sensor



3.4. Communication Method of Traffic Signal at Intersection

(1) Wifi Communication or Fixed Jine Communication

There is a discussion as to which type of communication method, either Wifi

connechion or fixed line connection, shall be applied to traffic signal at intersection.

The fixed line connection needs to be applied due to the fellowing reasons;

Critically high veliability and instantanecusness are rvequired for
communication between controller and signals at intersection.

All signals need to be synchronized (Green, Yellow, Red). There is a chance
that the delay occurs at any of the signals due to transmission delay by Wifi
communication.

There is a possibility that Green is indicated by all signals due to
transmission delay by Wifi connection. (Green will be blinked by fail-safe
function in this case)

The signal is usually controlled by one second. It is difficult to control by one

second by Wifi connection.

(2) Aerial Cable or Bu_rie_d Cable

The buried cable is recommended due to the followinég.réas.oni_ '

The aerial cable spoils sight view.

The aerial cable is exposed to danger of being disconnected.

|

‘| Fixedtine o
_ {Burried) ontroler
Controller. S
Fipure 9 Wifi Connection Figure 10 _'.Fj_xed Line Connection



4. Comparison of Signal Control Method

Table 3 Companson of Signal Control Method
iMetnod i L MODERAFQL ] SCOOT i ' SCATS i
Meaning Management by Origin-DEstination Related Spht Cycle Offset Opumizatlon Technlque Sydney Coordlnaled Adaptlve Traffic
Adaptation for Traffic Optimization Systems
Developed Japan United King dam Austratia
Country
Purpose "i. Decrease of cengestion volume and | 1. Adjusiment of green signal timing by | 1. Optimize split by degree of saturalion
Que length forecasling arrival iime of cluster of and control offset by the pattem
2. Area wise control based .on key vehicle, . ] depends on the fraflic volume
intersections. o 2. Line wise fraffic contro} .| 2. Point wise and line wise control
. it Sens_or ) ; : L Sensor
,,,,,,,,,,,,, '—* ‘ n
n? i TS ‘
Sensor 1. Atentrance of key Intersaction 1. At exit of Intersection 1. Atentrance of intersection
location 2. Traflic volume sensor at entrance 2. Traffic volume sensor at 150!200m 2. Traffic volume sensor ai entrance of
3. Que length sensor at 150m, 30Cm and from Intersection intersection
500m from Inlersection
Conirof Index | 1. Traffic Volume 1. Arrival time forecast 1.Traffic volumefduratlon of Green signal
2, Que length 2. Congestion or not rate
3. Travel ime 3. Traflic volume/duration of Green
signal rate
Sub Area Subarea is combined and separated Fixed Non
automatically based on traffic situation
Evaluation Target area Is congested area wise based on MG Road.

Area wise control and reducing the que length by MODERAT is most effective for ihe target area.




Annex-3

Signal Phase Improvement

<« Traffic stream {Vehicle)

ﬁ PSP > Traffic stream (Pedestrian)
® @ Ves | [P
- PN & 0
= &L = =} ! ! now
> <> <>

Signal indication flow |-

.

[Basic approach for the signal indication]
1. Simplify the signal indication '

2. Same signal indication to the same directional road
3. Keep the sequency of the vehicle stream

4. Keep the sequency of the pedestrian stream

5. Eliminate the danger order of the signal indications

Besides, if necessary improvement of intersection {extension/relocation of sidewalk and signals,
road marking, ete,.} shall be done.

[Proposal signal indication for Anil Kumble Circle Junction}
In order to decrease the following potential dangers in the gurrent signal indication flow, the
indication order of &) and (3) is switched in the new flow.

1. In the current flow (&)=(3), right turning vehicle could ignore the signal light induced by the
traffic stream of lane for through traffic. '

2. If this is the case mentioned above, head on crash could happen between the right turning
vehicle and the vehicle coming from opposite side.

3. In order to decrease the danger under the current signal indication flow, Longer cycle time have
to be set to keep the clearance between the right turning vehicle and the opposite side vehicle.
But, longer cycle time leads to the increase of a waiting time, which could cause further
congestion and red light running.




The images of the basic approach for signal indication are shown helow.

1. Simplify the signal indication

L

el

%

- Current . " 'Proposal

2. Same signhal indicatfon to the same directional road

i I

Gurrent = - ... = S Proposal"--..' SRR

3. Keep the sequency of the vehicle and pedes{rian streahﬁ o

]

Current Proposal

4. Eliminate the danger order of the signal indications

Early running or

] ___High speed

The vehicle feft in the center -_“/ S
of the interception or ignoring
the signal light.

Current Proposal

«——— Traffic stream {Vehicle)



Annex-4
Pedestrian Signal Improvement

<Current Pedestrian Signal>

<Proposed Pedestrian Signal>
(Standard Type)

Separate Display

s
K-

Blinking -
It blinks for duration of time for pedestran to cross before it becomes red.
Green and red are indicated by separated display for clear recognition.

(Remaining Time Display Type)

Indicating remaining time

7\

- Separate Display

Blinking

1t blinks for duration of time for pedestrian to cross before it becomes red.
Green and red are indicated by separated display for clear recognition.

It indicates remaining time for both green and red.



Annex-4

Pedestrian Signal Improvement

Ttem

Current Pedestrian Signal

Proposed Pedestrian Signal

Light Emitting Device

LED or Light Bulb

LED

Lamp Unit

Single display for green and red

Two separated displays for green and red

Displaying Method Green — Red Green = Green Blink — Red
{Most signals do not have green blinking Ffunction
hefore changing to red.)
| ConcernfAdvantage <Concern> <Advantage>
- TPerceptibilify of signal indication is limited because | - Green and red are more easily and clearly recognized
both green and ved ave displayed on single display by pedestrian because ihey are separately indicated.
unit. - Pedestrian knows vemaining time before it becomes
Pedestrian does not know when it becomes red due red so Lthat they can take necessary action such as noi
1o absence of blinking fime rosulting in greater start crossing, hwrying up completing crossing and
danger such as pedestrians being left in the middle etc. resulting in reduced probability of being leftin the
of crossing when it becomes red, and ete. middle of crossing and so on.
- Long life time of signal {LED)
Remark In most cases, the green time is sct at approx. 10 seconds | The required green time will be set according to the
which is too short {o cross. This is considered one of the | distance ol pedestrian cressing,
factors which induce pedestrians to ignore signal,
Others Publication of new display method is necessary.




Annex-4
Pedestrian Signal Improvement

Necessity of Publication of Pedestrian Signal

The indication of the recommended pedestrian signal will be different from the ones
which arve applied to the current pedestrian sipnals in Bengalura.
People are not used to the new one. Thus publication to notify and let people

accustomed to is required under the responsibility of Traffic Police.
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Improvement of intersection together with Installation of Traffic Signal and Pedestrian Signal (Examples)

=[opson: Tmproving Tnterseetion together with Installation of Traffie Signal and Pedestrian Signal>

1. To maximize ellect of now signaks, 2 To assare sulety of pedestrian
=Mrjor Tmprevemant. Jlomaz
1

Ttoad Murking (Padestrinn Crossing, Lane, Dizeetion Arrow, ete) 2. Splitting lane, 3. Extending sidewalk, 4. Removing ohstacles, 5. Other minor improvements

""" No4 MG Road- Commissariat Road-Residancy Road

--No.& MG Road-Dickenson Road

No20 Vicloria Rd-General KS Thimayya Rd-St Phitomena

Vs
T

e
¥

« The pedestrian signal & alnast invisible.

« The pedestrian signal is almost invisible.

Q.

£ 2

g =

3 [H— T

=3 ..

t &y
= =

g | S/,

Q.

5

Change t0 left-hand trallic by
. sipnnt-imlicalion improvement

-?: V{: i

3 =

= S

a

3

a

3

2 .

= Maving the cressing

ER Ineatinn not to be —

i nhatruated by madian L .

LEGEND
Mew @ Repainting L

22| rhe pedestrian erossing is blocked by obsiacles, « ‘The pedestrian crossing is blocked by ehsteles. R1gh‘t'?1§md “’"mc vavsing confustion of driver, thereby higher
i By o L ) N . 3 possibility of aceident

(2 | - Thecrossing time of pedesteial siganl is too shorl to cross, « The erossing lime of pedesirial signal is too short 10 cross,

®

Sutay pansidiu)

« Moved erossing: (1} Clenred ohstacles to cross (2} Inerensedd

intersection capacity by increased rond space {compact-sized

intersection)

+ Extended sidewalk: {1} Assured space for pedestrinn {2) Shortened

length of peclestrian erossing

« Rond marking (Pedestrian crossing. Lane, Stop line, Direetion

arrow)

- Ingreased pedestrinn crossing timo

- Removed median® Clented abstacles to eenss.
- Ttoud marking (Pedestrinn crossing, Lane, Stop line, Direetion
arrw}

+ Tnereased pedestrian crossing lima

Chamnged to the feft-hand tratlie by signal inclieation improvement
(ns shown below)

1 2 3 < ) !
. 1
Gurrent \
sibration
Impravamant )
plan T .







2.1

Attachment

ATTACHEMENT

Objective

The objective of meeting with Commissioner of DULT is to discuss and confirm the
details of B-TIC to be developed by grant project.

Confirmed and Agreed Items by DULT

Items Confirmed and Agreed with BMTC

There are several aspects of B-TIC which need to be confirmed and agreed with ..
BMTC because the major input data of B-TIC is bus probe data and it will be provided
by BMTC. The items described below are agreed with BMTC and they were reported
to Commissioner of DULT and confirmed.

a) It was confirmed that B-TIC Probe Server will receive 10 sec probe data from
BMTC.

by Ht was confirmed that BMTC will push the probe data at every 60 sec interval fo
B-TIC Probe Server. it means that BMTC will push the last 6 records of probe
data at a time every 60 second, which are collected by BMTC server at an
interval of 10 sec from GPS devices installed on their city buses.

c) [t was agreed that BMTC will provide the bus probe data to B-TIC free of cost.

d) It was also agreed that BMTC will make necessary modification of their systems
at their own cost.

e) It was agreed that the communication line between BMTC Server and B-TIC
server will be prepared by the grant project. B-TIC will be responsible for the cost
of the maintenance of the communication fine.

2.2 Items Confirmed and Agreed on B-TIC Function
a) Information Dissemination with YMS and Internet

The following explanations were given to Commissioner of DULT by JICA Survey
Team and agreed.

+ VMS;
VMS will comprise multi-coloured display panel which shows schematic road map
and message display line. The real time congestion status and expected travel
time to the major destinations ahead will be displayed on the schematic road map
in the multi-coloured display panel. This information will be automatically
generated by B-TIC server. The messages on the traffic event such as accident
will be displayed on the message display line. The messages will be manually .
inputted by Traffic Police at B-TRAC centre as necessary. .

- Internet;

It displays congestion status with different colours according to the level of
congestion, The congestion status will be shown on the road network of major
arterial roads in Bengaluru metropolitan area. o '

by Functions of Roadside Equipment
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Items

b)

Aftachmeni

The details of functions of roadside equipment such as ATCC and Que Length
measurement to be installed under B-TIC were explained by JICA Survey Team
and they were agreed.

Stored Data in B-TIC server

The followings were agreed with Commissioner of DULT.

The probe data collected from BMTC will be saved for 10 years, categorised by
road section. The section will comprise group of links (apporx.160m per link} and
will be defined as distance between certain points for analysing of traffic data.
ATCC and Queue Length data collected from the roadside equipment will be
saved for 10 years.

The saved data in BTIC will be utilised for the purpose of reporting and evaluation
by importing into Microsoft excel file and MS-Access file formats.

Operation and Maintenance organization

JICA Survey Team proposed the required organisation structure which consists
of one director and two operators. The director will be assighed from DULT and
the operators will be outsourced.

Requested by DULT

Required Expertise of Staff for Operation and Maintenance of B-TIC
Commissioner of DULT requested JICA Survey Team to mention on the report
about the required expertise of staff of each position for operation and
maintenance of B-TIC. It was agreed that JICA Survey Team will menticn on the
report.

Required Method for Integration of B-TIC with Other Systems in the Future

B-TIC is intended to play a central role as information centre in Bengaluru
mefropolitan area in the future as envisaged by ITS Master Plan. Commissioner
of DULT requested JICA Survey Team to mention on the report ahout the
required method on how fo integrate the systems of the third party agencies with
B-TIC. it was agreed that JICA Survey Team will mention on the report.
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1 Role and Function of B-TIC
1.1 Objectives of B-TIC

B-TIC will be established to achieve three objectives as described below.

f’r * To disseminate the processed road/traffic information to users on a real-time w\
basis.

* To use stored quantitative data for effective road planning, operation and
maintenance.

K * To share the information amongst related Gov. agencies, j

Each equipment to be developed and their quantity, the following contents will be

installed.
Table1 Quantity of ITS Components
ITS Component Quantity

Center System 1 set

Probe Data System 1 set

Que Length Measurement System 12 locations (72 units)

B-TIC System Automatic Traffic Counter and . .

Classifier 8 locations (16 units)
Variable Message Sign 3 units
Internet System 1 set

1.2 Data Collection and Storage

The B-TIC collects necessary data from the following sub-system components.
1) Automatic Traffic Counter-cum-Classifier System (ATCC}:

(D ATCC installed at the middle point of major intersections on arterial roads. It
collects and process the following data to ATCC server of B-TIC at one-
minute interval.

»  Traffic volume of large sized/small sized vehicle
> Average speed

» Equipment status

@ The ATCC server process the one-minute traffic data collected into five-
minute data. Traffic volume will be sum of the latest five one-minute data and
speed data will be the arithmetic average of the latest five one-minute data.

]
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Five-minute traffic volume data will be accumulated into one-hour data and
one-hour data will be accumulated 24-hour data.

All processed data will be stored in the ATCC server and the data will be
transferred to B-TIC server. B-TIC server stores data for ten years to analyse
for future usage.

2) Queue Length Measurement System:

O

@

The Queue Length Measurement System installed distance of 300m, 600m
and 900m in principal from the stop line of the chronically congested
intersection. It judges the congestion level and determine whether queue has
extended to the detector location or not. Measurement duration will be one-
minute interval. Following data will be transmitted to the Queue Length
Measurement Server one minute interval.

> Vehicle count
» Time occupancy rate

» Equipment status

The Queue Length Measurement Server estimates the queue length of alt
approaches where vehicle detectors are installed. The estimation processes
are described below.

» Starting from the vehicle detector nearest to the occupancy data needs
to be compared against lower and upper limits which have to be settled
at each detector location.

» If the occupancy is lower than lower limit, the system judges that no
queue exists.

# If occupancy is higher than higher limit, the system judges that queue
extends beyond the detector location and the data from the next detector
will be processed.

>  If the occupancy is between lower and upper limits, queue length needs
to be caiculated as proportionally.

The Queue Length Measurement Server process the one-minute average
occupancy data collected into five-minute data. The Processed five-minute
data will be transferred to Probe Server at every five minute interval.

All processed data will be stored in the Queue Length Measurement Server
and the data wiil be transferred to B-TIC server. B-TiC server stores data for
ten years to analyse for future usage.

B-TIC server will have the reporting function which will be generated as a file
in portable document file format as per the system operator's request.

2
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3) Probe Car System:

@

@

Probe Car System collects the location data from BMTC buses equipped
GPS devices to grasp travel speed of each link®. GPS devices of BMTC
buses transmits bus location data, device ID, time, bus route number and
etc. to BMTC server every ten seconds. Probe car server of B-TIC receives
bus location data from BMTC server at every one-minute interval which
composes of six ten-second data.

¥ Each link: The distance of each link is considered approximately 100
meters. Actually it will be determined by Digital Road Map to use.

The probe car server process following processes and calculation cycle will
be every five minute. Therefore, information will be updated every five
minute.

Data validation
Map matching

Determination of moving direction

A2 A A 4

Link speed calculation
Mean link speed and link average travel time

Congestion ilevel of link

A/ A

Section¥ travel time

P¢Section: Section composes of links. It is defined as distance between

certain point to major destinations for displaying travel time in sketch map of
VMS.

The probe server receives processed data received from the queue length
measurement server and combine with processed data of probe server at
every five minute.

Although updating time of information is at every five minute, calculation
time can be considered utmost fifteen minutes for executing ali above
processes. Therefore, information provided users is utmost fifteen minutes
past information.

All data transmitted from BMTC server and processed data of the B-TIC will
be transferred to B-TIC server. B-TIC server stored processed location data
after map matching for three months, while five-minute link speed, section
congestion level and section travel time data will be kept for ten years,

B-TIC server will have the reporting function which will be generated as a

3
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Figure2 Image of Internet (Overall View of Bengaluru city)

1.4 Utilization of stored data
1) Accessibility of BTIC server

B-TIC server will have the reporting function with MS-Access, MS-Excel or
equivalent friendly software which will be generated as a file in portable
document file format as per the system operator's request.

2) Utilization of store data

The stored data in storage device is used for road planning, operation and
maintenance. Proceeded data are stored certain period and these data are compiled
in accordance with request of related Gov. agencies. Followings are possible
utilization of stored data.
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Finding cause of bottieneck by Identifying starting point of congestion.

Finding redundancy route by identifying peak hours and transition of queue
tength of road which is parailel to another route.

Prospecting the congestion status of arterial road of Bengaluru Metropolitan to
encourage users to utilize redundancy route by pre-notice.

Grasping effectiveness to traffic flow by roadflane closure of road work or
adverse weather,

Grasping correlation between contribution ratio of large sized vehicles and
pavement damage.

Compiling transition and tendency of congestion status by elapsed time.

Compiling average travel speed and travel time by hourly, daily monthly and
seasonal to understand the tendency of changes of peak hours, weekday,
holiday and festival season.

Grasping the effect of construction or extension of road, metro, flyover, etc. by
comparing traffic status between before and after.

Information Sharing among Related Gov. Agencies

Any processed and compiled data/information inciuding above can be provided to
related Gov. agencies.

Traffic Police, Road Administrators (BBMP, PWD, NHAI and BDA) can utilize
their traffic/road management and planning.

Shared information with Traffic Control Centre of BPRR in the case of happening
of big incident which may affect each other such as big accident, road closure of
BPRR, etc. (In future)

Provision of parking availability information of off road public parking lot to users.
(In future)
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2 Required Organization Structure for ITS Pilot Project

in order to sustain the pilot project, posting adequate employee for managing system
is required. B-TIC is an organization needs to be newly set up the organization.

2.1 Organization Structure for Operation and Maintenance of B-TIC

B-TIC will be operated and maintained under supervision of DULT. Therefore, one
Project Director needs to be posted from DULT. Operators need to be employed
under Project Director. As for the maintenance, there is a option for DULT to
outsource the maintenance work to the contractor or sub-contraoctor, a company
which installs the system. The roles and responsibilities of staff for operation and
maintenance of B-TIC are as follows.

Table 3 Roles and Responsibilities

Position Roles and Responsibilities Working
Hours
Project * Responsible for supervising and controlling all activities of | Daytime
Director B-TIC only

(This position |+ Coordination of all activities between B-TIC and other
can combine . related Gov. agencies especially Traffic Police.

with routine
work of DULT) | * Checking the report issued by the systems.

» Compiling, analysis and providing the processed
datafinformation as per request of related Gov. agencies.

* Informing malfunction of ATCC system, Queue Length
Measurement system and Prove system to the
maintenance company.

» Informing the necessity of updating system such as Digital
Road Map.to the maintenance company

» Checking the spare parts inventory

Operator-1 ¢ Receiving and answering enquiries from general public Daytime
and the related Gov. agencies only

+ Informing necessary information to the related Gov.
agencies.

+ Request the related Gov. agencies to provide related
information if necessary.
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+ Checking the storage condition of spare parts.

+ Taking charge of operator-2’s work in his absence.

Operator-2 + Checking the status of ATCC system and Queue Length Daytime
Measurement System only

+ Monitoring traffic condition on schematic map of video wall

+ Informing the malfunction of any systems to Project
Director

+ Carrying out Update or maintenance of the server in
KSDC from console.

+ Checking any discrepancy between the information
displaying on VMS by Traffic Police and probe server.

+ Taking charge of operator-1's wark in his absence.

The minimum experience of each position is showin as follows;

Position Minimum Experience

Project Director * Education: University graduate

(This position can
combine with
routine work of *  As manager of work: three years

DULT)

« Total Work Experience: 10 years.

» Language: Fluent in English

Operator-1 «  Education: College graduate or similar
+ Total Work Experience: 5 years.
* In similar size of work: three years

* Language: Fluent in English and Local Language

Operator-2 ¢« Education: College graduate or similar
*  Total Work Experience: 5 years.
* In similar size of work: three years

« Language: Fluent in English and Local Language

10
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Contracted maintenance company is required following works described below to
sustain the B-TIC system.

+  Submission of preventive work plan and carrying out it as per plan

+  Submission of necessary report after checking or repairing the system
+  Carrying out repair works for equipment and retrieving system

+  Maintaining spare parts

+  Time from receiving notification of failure to completing the permanent or
temporary remedial measure for afl B-TIC system™ shall be less than 24 hours.

¥ B-TIC system: Centre System, ATCC system, Queue Length Measurement
system, and Probe system

11
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1 ltems Discussed and Confirmed with BMTC in the Past

° Probe Data transmission by GPS Devices installed on approximately 6400
BMTC city buses at 10 sec intervai and collection of probe data by BMTC Server

*«  BMTC Probe system server configuration setup in KSDC
»  Preparation of B-TIC by Japanese Grant Project

*  The real time probe data transmission from BMTC to B-TIC

K Sample Probe data provided by BMTC to grant project study team /

The details are expiained hereinafter.

1.1 Probe Data Transmission by GPS Devices

e The GPS Devices installed on BMTC buses collect and transmit GPS data at
every 10 sec interval to the servers,

e The probe data transmitted by GPS devices is collected by the BMTC server

s The BMTC servers are installed in KSDC Data centre

1.2 B-TIC: Bengaluru Traffic Information Centre

Bengaluru Traffic information Centre (B-TIC) will be developed by the grant project
for the purpose of dynamic traffic information provision and utilization of quantitatively
measured data on traffic.

e B-TIC will be developed and operated under jurisdiction of DULT.
°  Major input data; BMTC Bus Probe Data

*  Major output information: Congestion information on major road to be provided
from VMS and internet

« tis proposed to install the B-TIC servers in KSDC

1.3 Transmission of Probe Data from BMTC to B-TIC

BMTC has agreed to provide the real time probe data to B-TIC in a format and at an
interval proposed by DULT. The format and interval of probe data requirement by B-
TIC is provided in table below.
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Table 1-1 Probe Data Transmission from BMTC to B-TIC

Probe Data Probe Data Data Interval of

Transmitting Server | Receiving Server Transmission Format of Data

*At every 60 Sec, 6
BMTC B-TIC packets of real GTFS
time Probe Data

* The details are elaborated in section 2 below.

1.4 Demarcation of Responsibility for Communication Line Between BMTC and B-
TIC

The demarcation of responsibiliies for preparation and maintenance of
communication line between BMTC and B-TIC for real time probe data transmission
is provided in table below.

Table 1-2 Communication Line Between BMTC to B-TIC

Communication Making the Probe
Line Operation & | Data available for
Maintenance B-TIC

Communication Line
Preparation

Grant Project DULT BMTC

2  Network Communication from BMTC to B-TIC
The network communication configuration for transmission of probe data from BMTC

to B-TIC is provided in the figure 2-1 below.

The required probe data transmission related aspects from BMTC to B-TIC are
described below.

e B-TIC will prepare the communication line from BMTC to B-TIC.

o BMTC will be responsible to provide the last 6 probe data records to B-TIC at
every 60 seconds interval. B-TIC would be responsibie to pull the probe data
through API or other ways.

o BMTC agreed to provide the probe data to B-TIC free of cost.

3  Probe Data Collection Internal required for B-TIC

BMTC currently collects the data from Buses on every 10 seconds. B-TIC requires
the 6 packets of real time data on every 60 Seconds.
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4. Confirmation ltems Required From BMTC

The following items require confirmation from BMTC to ensure reliable transmission
of probe data from BMTC to B-TIC.

< B-TiC would coordinate with BMTC regarding data format to ensure smooth
and uninterrupted data transmission flow.

e Based on the sample probe data provided by BMTC to grant study team, data
fields mentioned in table below is identified. BMTC need to confirm the data
field of probe data.

4.1 Data Format for the Probe Data Provided By BMTC: BMTC will decide the
data format for the packet transfer. B-TIC request to include at least below mentioned
fields in the data format:

1 Device Serial Number
2 Packet Code
3 GPS Device Date & Time
(Time shall be in HH:MM:SS format)
4 Long Lat Information
5 Server Date & Time
({Time shalt be in HH:MM:SS forma¥)










Attachment

1 Hems Discussed and Confirmed with KSDC

/ Installation of B-TIC Servers in KSDC \

+ KSDC provide two types of services: Co-lLocation and Management Setvices.

Clients can choose one of the services as per their requirement

« Cost of Electricity and Space provision for two types of services provided by
KSDC

»  Communication network connection from KSDC to B-TIC

K Operation and Maintenance of B-TIC Servers installed in KSDC /

The details are explained hereinafter.

1.1 Space for B-TIC Servers in KSDC
+ JICA Survey Team discussed with KSDC officials regarding installation of B-
TIC Servers in KSDC.

¢ KSDC agreed to provide required space in their Data Centre.

1.2 Types of Service Offered By KSDC

KSDC offers two types of service for servers in KSDC.They are:

a) Co-Location: KSDC provides space in their data centre for customers to install
their hardware (servers) and software (application, database etc). KSDC do not
charge. KSDC also provides uninterrupted power supply to the
customers’equipment free of charge.

b) Management Services: KSDC preparesall required hardware and software such
as servers, database and etc. and installs them in their data centre. The
customer develops their own applications and host on the servers prepared by
KSDC. KSDC charges the customer. The fee is based on the hardware and
software which are prepared by KSDC.

1.3 Type of Service for B-TiC Servers
- s - |t was proposed to install the B-TIC Servers by Co-Location type.

» The grant project will prepare B-TIC Servers, the related hardware and
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Meeting Record
Topic Meeting with DULT
Date 07 jul, 2016
Time 10:30 - 11:30
Venue DULT Office
Attendees From DULT:

1. Ms. Manjula IAS - Commissioner - DULT

From JICA Survey Team:

Mr. Okuda
Mr. Totani
Mr. Takashi
Mr.Narayan
Mr. Manohar

N

Il O

Mr. Varun

Meeling Record

1. Purpose:
The purposcs of the meeting are:

- Toexplain to the Commissioner of DUT about the conclusion of the discussions held with the
related agencies (Traffic Police, BMTC and KSDC), and

- Todiscuss and confirm on the details of the proposal of B-TIC based on the Technical Note
prepared by JICA Survey Team.

2. Traffic Police

JICA Survey Team reported to the Comumissioner of DULT that they held the meeting with new
Additional Commissioner of Traffic Police on the proposed ATCS (Area Traffic Control System) and
VMS and discussed as follows:

2.1 Items Agreed by Additional Commissioner of Traffic Police:

e Locations of ATCS and VMS: JICA Survey Team carried out the site survey and identified
29 intersections of ATCS and three (3) locations of VMS. All locations were agreed by the
Additional Comnmissioner of Traffic Police.

o Method of ATCS: JICA Survey Team explained about MODERATO as the niethod of
ATCS and it was agreed that MODERATO will be introduced by the grant project.

»  Other improvement: JICA Survey Team explained about the necessity of the following
improvement to be carried out together with introduction of ATCS to maximize the effect.

v Improvement of signal phase,

v" Improvement of pedestrian signals, and

v' Improvement of intersection.

Additional Commissioner of Traffic Police agreed the proposals of all above improvement to
be carried out.

Pape 1 of 5
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2.2 Itemns Raised by Additional Commissioner of Traffic Police:
The following items were raised by Additional Commissioner of Traffic Police:

o  Budget for Maintenance of ATCS and VMS
The Traffic Police are responsible for maintenance of ATCS and VMS afler handover.
Additional Commissioner of Traffic Police requested DULT to explain how the funds will be
allocated from State Government budget to Traffic Police for the mainienance costs of the
ATCS and VMS systems.

e Details of Maintenance
Additional Commissioner of Traffic Police wished to kinow how ATCS which is new to them
can be sustainably maintained. lie requested JICA Survey Team to provide the details of
maintenance (called maintenance plan).
JICA Survey Team agreed that it will be provided. € Gueinis fon e Sobmies 65 wrane 0t o “’E‘:M\"/‘

¢ Permission of Relocation of Existing Gantry and Sign Board at Silk Board Junction Sk
JICA Survey Team proposed the arrangement of relocation of the existing gantry and sign
board for installation of VMS at Silk Board Junction, as detailed on the Technical Note.
Additional Commissioner of Traffic Police mentioned that the permission of the proposed
relocation arrangement needs to be taken from NHAT through DULT.

¢ Permission of Installation of Roadside Equipment
Additional Commissioner of Traffic Police mentioned that the permission of installation of

- other roadside equipment needs to be taken from the related road administrators through

DULT. ‘

¢ Location of Servers of ATCS and VMS
JICA Survey Team proposed to install the servers of ATCS and VMS in KSDC (Karnataka
State Data Centre), instead of in the centre of B-TRAC, due to such reasons as availability of
power supply, assurance of data security and etc.
Additional Commissioner of Traffic Police mentioned that all components which belong to
Traffic Police shall be under direct control of Traffic Police and thus the servers of ATCS and
VMS shall be installed in the centre of B-TRAC,

2.3 Items Confirmed with Commissioner of DULT
The items which were raised by Additional Commissjoner of Traffic Police mentioned above were
confirmed with Commissioner of DULT as follows:
e DBudget for Maintenance of ATCS and YMS
Comunissioner of DULT confirmed that it will be explained to Traffic Police by DULT.

» Permission of Relocation of Existing Gantry and Sign Board at Silk Board Junction
Comumissioner of DULT confirmed that DULT will take care of obtaining approval.

o  Permission of Installation of Roadside Equipment
Commissioner of DULT mentioned that the permissions for installation of the roadside

equipment from the road administrators shall be taken just prior to tender process due to
likeliness that such factors as road conditions at site, officials in charge and etc. will be
altered. It was confirmed that the permission will be obtained through DULT.
It was also confirmed that the design drawings of the roadside equipment will be submitted o
BBMP through DULT after completion of the design drawings to be prepared by JICA
Survey Tean.

o Location of Servers of ATCS and VMS
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Commissioner of DULT confirmed that she will discuss with Additional Commissioner of
Traffic Police.

JHCA Survey Team will prepare advantages and disadvantages of installing servers in the
centre of B-TRAC and KSDC.

3. B-TIC

JICA Survey Team explained about the proposals of B-TIC as detailed on the Technical Note to
Commissioner of DULT. They were conformed and requests were made by Commissioner of DULT
as follows:

3.1 Items Agreed with Commissioner of DULT

e Probe Data Transmission from BMTC to B-TIC
It was confirmed that B-TIC will receive 6 records of GPS probe data at a time every 60
seconds from BMTC,

e Details of Functions of Roadside Equipment
The details of functions of roadside equipment to be installed under B-TIC were explained by
JICA Survey Team and they were agreed. ( p +¢ <, qpun andism s p i)

e Period of Data Storage
The period of storage of collected and processed data was discussed and it was agreed as ten
(10) years. Cvoed i éapy '

¢ Information to Be Provided from VMS
The details of information to be provided from VMS were explained by JICA Survey Team
and they were agreed.

¢ Operation and Maintenance
The organization structure and roles of each position were explained by JICA Survey Team
and they were agreed.

° Permission of Installation of Roadside Equipment
Commissioner of DULT mentioned that the permissions for installation of the roadside
equipment under B-TIC from the road administrators shall be taken just prior to tender
process due to likeliness that such factors as road conditions at site, officials in charge and ete.
will be altered. It was confirmed that the permission will be obtained through DULT.
[t was also confirmed that the design drawings of the roadside equipment will be submitted to
BBMP through DULT after completion of the design drawings to be prepared by JICA
Survey Team,

¢

3.2 Items Requested by Commissioner of DULT

¢ Required Expertise of Staff for Operation and Maintenaunce of B-TIC
Comunissioner of DULT requested JICA Survey Teamn to mention on the report about the
required expertise of staff of each position for operation and maintenance of B-TIC.
It was agreed that JICA Survey Team will mention on the report. °

¢ Required Method for Integration of B-TIC with Other Systems in the Future

- B-TIC is intended to play a central role as information centre in Bengaluru metropolitan area

in the future as envisaged by ITS Master Plan. Commissioner of DULT requested JICA
Survey Team to mention on the report about the required method on how to integrate the
systems of the third party agencies with B-TIC.
JICA Survey Team agreed that it will be mentioned on the report.

Page 3 of 5-
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4. Karnataka State Data Centre (KSDC):

HCA Survey Team reported to the Commissioner of DULT that they held the meeting with the
officials of KSDC and items agreed with KSDC as follows:

4.1 Items Apreed with KSDC

s B-TIC Server and Services to Be Provided by KSDC
It was agreed that B-TIC servers will be installed in KSDC by ‘Co-Location Method’. The
Co-Location Method is a type of service offered by KSDC in which all hardware and
software will be prepared by the grant project and spaces of the hardware and power supply
will be provided by KSDC.

e Cost for the Space and Power Supply
It was confirmed that the spaces and power supply will be provided frec of charge under the
co-focation method.

o Communication Line between KSDC and B-TIC
It was confirmed that the communication line between KSDC and B-TIC will be prepared by
the grant project.

4.2 Comments of Commissioner of DULT
¢ Budget for Communication Line
Commissioner of DULT mentioned that the budget for the communication line between
KSDC and B-TIC will be assured based on the cost provided by JICA Survey Team. She also
mentioned that KSWAN could be used for secondary communication line as backup.

5. Bangalore Metropolitan Transport Corporation (BMTC):

JICA Survey Team reported to the Conunissioner of DULT that they held the meeting witlt the
officials of BMTC and items agreed with BMTC as follows:

5.1 Items Agreed with BMTC

e Cost for Providing Probe Data to B-TIC
It was agreed that BMTC will provide the bus probe data which they collect to B-TIC free of
cost.

¢ Communication Line between BMTC Server and B-TIC Server
it was agreed that the communication line between BMTC Server and B-TIC server will be
prepared by the grant project. B-TIC will be responsible Tor the cost of the maintenance of
the communication line,

¢ Probe Data Transmission from BMTC Server to B-TIC Server
It was agreed that the probe data will be pushed from BMTC server to B-TIC server. It was
also agreed that BMTC will make necessary modification of their systems at their own cost.

6. Action Items by DULT

It was confirmed that the following items will be taken care by DULT,
e Information about Current Organization of Traffic Police
DULT will obtain the information of the current organisation of Traffic Police with number
of staff in each section and will share with JICA Survey Team.
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e Information about Budget of Traffic Police
DULT will obtain the information of the budget allocated to Traffic Police for the last four
{4) years. It will include the cost spent for operation and maintenance of their current system
of B-TRAC.

e Information about Tax Exemption
DULT wilt share the information about tax exemption applied to the projects of World Bank
exccuted in Karnataka State,

¢ Obtaining Approval on Trial Digging from BBMP
DULT will obtain approval on the trial digging from BBMP as soon as possible.

©  Obtaining Signatures from Related Agencies on Technical Notes
DULT will obtain the signatures from Traffic Police, KSDC and BMTC on the technical
notes submitted by JICA Survey Team.
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Meecting Record
Topic Meeting with DULT
Date 12 July,2016
Time 15:30
Venue DULT Office
Attendees Representative from DULT:
I, Mr. Shamanth
2. Mr. Siva
Representative fiom JICA Team:
I. Mr. Takahashi
2. Mr. Manohar
3. Mr. Varun

‘Meeling Record

Agenda:

¢ Meeting with DULT team to discuss on status update and querics of Study tean.

Discussed Items are as below:

1. Explanation of ATCS sensors locations by study team.

DULT team asked for the explanation on the rationale behind selection of the Vehicle Detector
locations. Some on the intersections which are part of the ATCS sub-area but does not have any
Vehicle detection sensors installed,

Study team has provided the required explanation. Vehicle Detectors (Inflow traffic volume measure)
& Vehicle Detectors (Queue Length Measure) are installed only at the key intersections to measuie
the inflow traffic volume at the close roadside to key intersection and to measure the queuc length
heading to the key intersection respectively,

Vehicle Detector (Traffic Volume Mcasure for Offset) are installed at the middle point between two
key intersections to measure the traffic volume for calculating/setting the offset time.

The traftic control center will collect all the traffic data in real time from these sensors installed at the
key intersections. The central controller will analyze the collected traffic data and send signal
parameters (Cycle, Split and offset) to each signal in order to de-congest the key intersections and
provide smooth follow in the sub-area. The signal parameters of non-key intersections are changed
regularly on the bases of real time traffic data to control the traffic flow towards the key intersection
to reduce congestion.

2. QMS & ATCC detailed Location.

The locations finalized for QMS & ATCC were briefed and were accepted by DULT team.

3. Which agency will bear the Cost for relocation of the existing sign board gantry at Silk Board
Junetion?

Page T of 2
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According to DULT team, the cost will be bear by either DULT or NHAI. This decision will be taken
up during the execution phase only.

4. Languages to be displayed on VMS & Internet.
e Internet Wehsite: Two Languages- Kannada and English, Default Language shall be
English.
e VMS: Two languages (Kanada and English) on the VMS proposed on MG Road &
Hanging Bridge which are under State Govt (agency) Jurisdiction.
Three languages (Kanada, Hindi and English) on the VMS proposed on Silk Road which
is on National Highway and is under NHAT,

5. Trial digging approval.

DULT has already requested to approving authority (BBMP), the same is in process, DULT team is
doing reguiar follow up with BBMP.

6. Confirming the required process for approval on construction & installation of the roadside
equipment.

DULT is responsible for the execution of such projects under the Grant, hence DULT will get all
required approvals for construction and installation works.

DULT will obtain the NOCs for concerned agencies once implementation plan is finalized. The
tentative time required fo obtain all required clearances and approvals is 3 to 4 weeks.

7. Obtaining Signature on technical notes.
The technical notes submitted by the study team are under review by DULT team. Same will be
provided latest by mid-next week.

8. Tratfic Police questionnaire.

Meeting with the B-TRAC officials is being scheduled for discussion and obtaining required
information from TrafTic Police. DULT team is doing daily follow up with B-TRAC officials for the
mecting schedule.
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Attachment

ATTACHEMENT

The following items were confirmed between DULT and the Team:

Installation of Servers of VMS and Traffic Signal

The Team proposed that the servers of VMS and Traffic Signal be installed in
Karnataka State Data Centre (KSDC) because of advantages such as secured
environment, continuous power supply and etc.

The Commissioner of DULT tentatively agreed with this idea and will discuss with the
Traffic Police.

Removal/Relocation of Existing Gantry at Sitkboad Junction

The removallrelocation of the existing gantry including information board at Silkboard
Junction will be responsible of Indian side {DULT or NHA), including the worlk and cost,



Minutes of Discussions
on the Preparatory Survey for the Project for
Implementation of Advanced Traffic Information and Management System
In Core Bengaluru
(Explanation on Draft Preparatory Survey Report)

With reference to the minutes of discussions signed between Directorate of
Urban Land Transport (hereinafier referred to as "DULT"), Government of Karnataka
(hereinafter referred to as " GOK™), Bangalore Traffic Police (hereinafter referred to as
"BTP") and the Japan International Cooperation Agency (hereinafter referred to as
"JICA") on March 10, 2016 and in response to the request from the Government of
India (hereinafter referred to as "GOI") dated November 18, 2015 JICA dispatched the
Preparatory Survey Team (hereinafter referred to as “the Team”) for the explanation of
Draft Preparatory Survey Report (hereinafter referred to as “the Draft Report™) for the
Project for Implementation of Advanced Traffic Information and Management System
in Core Bengaluru (hereinafter referred to as “the Project”), headed by Shuntaro
kawahara, Senior Advisor, JICA from January 8 to 13, 2017.

As a result of the discussions, both sides agreed on the main items described in

the attached sheets,

Bengaluru, Janvary 16, 2017

Darpan Jain, IAS

‘%‘7/2- Leader Commissioner
Preparatory Survey Team Directorate of Urban Land Transport
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ATTACHEMENT

Project Name
Both sides confirmed that the Project title would be changed to “the Project for

Implementation of Advanced Traffic Information and Management System in Core

Bengaluru”.

Contents of the Draft Report
After the explanation of the contents of the Draft Report by the Team, the India side

agreed to its contents.

Cost Estimate
Both sides confirmed that project cost estimation described in Amnex 1 is
provisional, and will be examined further by the Government of Japan for its

approval.

Confidentiality of the Cost Estimate and Technical Specifications
Both sides confirmed that the cost estimateand technical specifications in the Draft
Report should never be duplicated or disclosed to any third parties until all the

contractsunderthe Project are awarded.

Timeline for the Project Implementation
The Team explained to thelndia side that the expected timeline for the project

implementation is as attached in Annex 2.

Expected Outcomes and Indicators
Both sides agreed that key indicators for expected outcomes and key indicators
targeted in year 2022, in which ex-post evaluation by JICA is planned, are as

follows. Thelndiasideshall monitor the progress based on those indicators.

[Quantitative indicators|

(1) 13% improvement of the average travel speed along trunk roads where signals
will be installed by the Grant; and

(2) 30% reduction of queuelength of main intersections where signals will be

installed by the Grant.




[Qualitative indicators]

(1) Long-term vitality of Bengaluru city’s regional economy;
(2) Reduction of global warming; and

(3) Reduction of the traffic accidents.

7. Technical Asststance (“Soft Component” of the Project)
Considering the sustainable operation and maintenance of the products and services
granted through the Project, technical assistance to instruct initial operation and
maintenance is planned under the Project. The India side confirmed to deploy
necessary operation and maintenance personnel as described in the Draft Report to

effectively acquire benefit from the technical assistance.

8. Undertakings of the Project
Both sides conftrmed the undertakings of the Project as described in Annex 3.The
India side assured to take the necessary measures and coordination including
allocation of the necessary budgetwhich are preconditions of implementation of the
Project.
It is further agreed that the costs are indicative, i.e. at Outline Design level, More
accurate costs including those to be borne by India side will be calculated at the
Detailed Design (D/D) stage. In this connection, cost for “Internal wiring works in
the building for the Bnegaluru Traffic Information Center” described in the item 8
of 1. (2) Of Annex 3 will be finalized and confirmed at the stage of D/D.
Both sides also confirmed that necessary expenses will be discussed and confirmed
when issues and/or necessity arise regarding “To bear all the expenses, other than
those covered by the Grant, necessary for the implementation of the Project”
described in the item 10 of 1.(2) of Annex 3.
India side also explained that budget allocation is subject to budget approval of the
Cabinet.
Both sides also confirmed that the Annex 3 will be used as an attachment of Grant
Agreement (G/A).
8-1 Tax Exemption

With respect to exemption of customs duties, internal taxes and other fiscal levies
as stipulated in Annex 3, both sides confirmed as follows in principle:

- Exemption from Custom Duties imposed by GOI ;

- Reimbursement of Service Tax and Excise Tax imposed by GOI;

- Reimbursement of Value Added Tax imposed by GOK; and

- Budget for reimbursement of the taxes imposed by GOI and GOK shall be

secured by DULT and/or GOI according to procurement plan of the Project




prepared by the contractor/supplier.
The procedure for reimbursement of Value Added Tax is described in Annex
4 Procedures for other tax treatment including sharing of expenses on tax
reimbursement between GOI and GOK shall be clarified byDULT by finalizing
Detail Design of the Project. In case of enactmentof new taxation, both sides will
consult each other to ensure exemption from new taxes imposed on Japanese

nationals engaged in the Project.

8-20pening B/A and Issuing A/P
(1) The Implementing Agency, Directorate of Urban Land Transport (DULT) of

GOK, is expected to open Bank Account (B/A) just after the signing of Grant
Agreement (G/A), according to the G/A (Schedule 3). Any other process must
follow the completion of B/A (See“Annex 2 Progress Chart””). DULT is expected to
clarify necessary procedures of B/a consulting with Department of Finance, GOK
and Department of Economic Affairs, Ministry of Finance, GOI in advance, and
will take prompt actions accordingly.

(2) After making the Contract with Consultant/Supplier, DULT is expected to issue
Authorization to Pay (A/P) under the B/A in order to facilitate payment to
Consultant/Supplier based on the Contract.

9. Monitoring during the Implementation
The Project will be monitored by the Executing Agency andreported to JICA by
using the form of Project Monitoring Report (PMR) attached as Annex 5.The

timing of submission of the PMR is described in Annex 2.

10. Project Completion
Both sides confirmed that the project completes when all the facilities constructed

and equipment procured by the grant are in operation. The completion of the
Project will be reported to JICA promptly, but in any event not later than six months

after completion of the Project.

11. Ex-Post Evaluation
JICA will conduct ex-post evaluation after three (3) years from the project

completion, in principle, with respect to five evaluation criteria (Relevance,
Effectiveness, Efficiency, Impact, and Sustainability). The result of the evaluation
will be publicized. Thelndia side is required to provide necessary support for the

data collection.




12. Items and measures to be considered for the smooth implementation of the Project
Both sides confirmed the items and measures to be considered for the smooth

implementation of the Project asdescribed in Annex 6.

13. Schedule of the Study
JICA will finalize the Preparatory Survey Report based on the confirmed

items.Although the Report excluding the additional study namely drafting contract
and specifications for O&M described in “15-4 Issues on Operation and
Maintenance” will be finalized around April 2017, it will possibly take a few
months in addition for JICA to finalize the additional study. The Team explained
that JICA will inform DULT of schedule of the Report delivery as early as possible.

14. Environmental and Social Considerations
The Team explained that ‘JICA Guidelines for Environmental and Social
Considerations (April 2010)’ (hereinafter referred to as “the Guidelines™) is
applicable for the Project. The Project is categorized as C because the Project is

likely to have minimal adverse impact on the environment under the Guidelines.

15. Other Relevant Issues

15-1. Disclosure of Information
Both sides confirmed that the Preparatory Survey Report from which project cost
is excluded will be disclosed to the public after completion of the Preparatory
Survey. The comprehensive report including the project cost will be disclosed to

the public after all the contracts under the Project are concluded.

15-2. Short-term outcomes and indicators
India side requested to set short-term outcomes and indicators to enhance public

relations. The Team explained that it will consider proper short-term outcomes and

include them into the final Preparatory Survey Report.

15-3. Location of the signal control server
DULT and BTPwill decide location of the signal control server (Traffic Center of

BTP or KSDC) by the end of February to be incorporated into the final report of

preparatory survey.

15-4. Issues on Operation and Maintenance (O&M)
BTP agreed the O&M structure (see Annex 6) and the 10 Year Maintenance

Schedule proposed by the Team in principle.




DULT stated that they would like to go for a single bid (means “single procurement
process but two separate contract will be signed with the same contractor for
Implementation and O&M”) where the same contractor shall be incharge for
implementation as well as O&M. The funding can be arranged in such a way that
implementation is funded through the Japanese grant and O&M shall be borne by
GoK and it is requested that the O&M contractor should take care of the system for
5 years so as to secure proper O&M of the equipment and technology transfer
including consulting, commissioning, troubleshooting and so on.
The Team stated as follows:
- JICA agreed to the proposed procurement policy for implementation and
O&M in principle. The details of the tendering procedures would be
discussed and confirmed through the detailed design stage by both sides.

- JICA survey team would prepare a draft of contract and specifications for
O&M.

15-5. Interoperability
DULT requested JICA to extend support for interoperability of the system to work
with other systems when the India dectdes to expand ITS services in Bengaluru.
The team replied that JICA will consider possibility of the support according to
contents of the request, necessity of support, technical possibility including consent
of the systems’ manufacturers to open their intellectual properties regarding the

systems and so on.

Annex 1 Cost Estimate

Annex 2 Project Implementation Schedule

Annex 3 Major Undertakings to be taken by India side
Annex 4 Procedure for tax exemption and reimbursement
Annex 5Project Monitoring Report (template)

Annex 6 Maintenance Plan




Annex 1 Cost Estimation

Confidential

1. Japaneseside

This Part is closed due to the confidenciality.

2. Indian side

Amount "~

Item = - - “-Unit S e
SONEE R F TR Indian Rupee | :Japanese yen

Installation of HDPE pipe (32mn/ 2ways) ,
electricity (power cable) and telecommunication ; 49 place 3,612,000 5,309,640

cable (Optical fiber cable)

Internal wiring works in the building for the
I place 126,000 185,220

Bnegaluru Traffic Information Center

Initial maintenance spare parts
30 pes 1,013,000 1,489,110

(signal pole &sensor pole)

Replacement of existingantry of traffic sign

1 place 349,000 513,030
boards
Replacement of existing signal pole 149 pcs 1,345,000 1,977,150

Total 6,445,000 9,474,150

3.Estimation Conditions
(D)Date of Estimation: July 2016
{2)Foreign Exchange Rate: US$1 =JPY 109.04
INR1 =JPY 1.47




(3) During the Project Implementation

Estimated Cost
NO {temns Deadline In charge [ Thousand } Ref.
India Rupee |
1 [Toissue A/P to a bank in Japan(the Agent Bank) for the within 1 month after] DULT
payment to the Supplier(s) the signing  of the
contract(s)
2 {To bear the following commissions to a bank in Japan for the
banking services based upon the B/A
1}  Advising commission of A/P within 1 month after
L DULT
the signing of the
contract(s)
2)  Payment commission for A/P every payment DULT
3 |To ensure prompt unloading and customs clearance at ports off during the Project | DULT
disembarkation in recipient country and to assist the
Supplier(s) with internal transportation therein
4 (To facilitate Japanese nationals and/or physical persons of during the Project | DULT
third countries whose services may be required in connection
with the supply of the products and the services may be
necessary for their entry into the country of the Recipient and
stay therein for the performance of their work
5 [To ensure that customs duties, internal taxes and other fiscal | during the Project | DULT
levies which may be imposed in India with respect to the DOF
purchase of the products and the services be exempted MOF
6 (To renovate DULTCenter, BTPTraffic Management Centei before installation of| DULT
and KSDCincluding air conditioning, replacement electricall  the equipment BTP
fittings, lighting fixture and refurbishing if necessary, to
accommadate the equipment
7 [To acquire site access and work permission for the centers  [before installation of] DULT
the equipment
8 |t) To install HDPE pipe (32mm/ 2ways), electricity (power| before instaliation of
cable) and telecommunication cable (Optical fiber cable) the equipment DULT 3,612
2) To impleinent internal wiring works in the building for for before installation of
the Bnegaluru Traffic Information Center the equipment DULT 126
9 To remove obstacles from the Project sites before installation of| DULT
the equipment BTP
10 {To bear all the expenses, other than those covered by the| during the Project | DULT
Grant, necessary for the implementation of the Project
11 1) To submit Project Monitoring Report after each work within one monthi DULT
under the contract(s} such as shipping, hand over, after completion of
installation and operational training cach work
2) To submit Project Monitoring Report (finaf) within one month DULT
after signing of
Certificate of
Completion for the
works under the
contract(s)
12 [To submit a report concerning completion of the Project within six months DULT
after completion of
the Project
13 [To procure initial maintenance spare parts (signal pole & Before completion off  DULT,
sensor pole) the equipment 1,013
installation
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B/A:
AP

Annex 3 Major Undertakings to be taken by India side

Banking Arrangement

Authorization to pay, N/A: Not Applicable

DULT: Directorate of Urban Land Transportation, State Government of Karnataka

BTP:

KSD
DOF

Bengaluru Traffic Police
C: Karnataka State Data Center

: Department of Finance, State Government of Karnataka

MOF: Ministry of Finance, Government of India

1. Specific obligations of the Government of India and the Implementing Agency which will not
be funded with the Grant '

(1) Before the signing of Grant Agreement

Estimated Cost
NO [tems Deadline In charge Thousand Ref.
[ Indian Rupee]
1 |Budget Approval by the Parliament/Cabinet 2 weeks before the | DULT
signing of Grant
Agreement
(2) Before the Tender
Estimated Cost
NO [tems Deadline In charge Thousand Ref.
[]ndian Rupce)
1 [To open bank account (B/A) within 1 month after] DULT
the signing of the
S G/A
2 [To issue A/P to a bank in Japan (the Agent Bank) forthe |within | month after| DULT
payntent to the consultant the signing ofthe
confract
3 [To acquire approval of intersection improvement and before Detail Designi DULT
equipment installation drawings from road administrators
{(National Highway Agency India and Municipal)
4 o secure and clear the location where the equipment would | before notice of the | DULT
be installed bidding document
5 {To submit Project Monitoring Report (with the result of before prepatation of] DULT
Detail Design) bidding documents




Estimated Cost

NG Items Deadline In charge [ Theusand ] Ref.
Indian Rupee
14 [To secure operation and maintenance personnel Before completion off] DULT,
' the equipment
installation BTP
15 To replace existing gantries oftraffic sign boards Just affer
commencement of | DULT 349 -
operational guidance
16 [To replace existing signal poles Just after
commencement of BTP 1,345

operational guidance

This Part is closed due to the confidenciality.




“Annex 4 Basic Procedure for Tax Exemption and Reimbursement

( State Tax

-VAT-)

Flow 1 Allocation of Budget for Tax Reimbursement {one time)

Department of Finance
(State)

A
& Application

@ Approval
v

Department of Urban Development
{State)

A
(@ Budget Request

(B Budget Allocation
Y

DULT

1 @Procurement Plan
[Material and ltem List ]
/with Cost estimation
f Gonsultant (D/D) [

Flow 2 Concurrence Procedure for Tax Reimbursement (one time)

Department of Finance

(State)
A
@Application @) Approval
Department of Urban Development
{State)
A L
MDapplication B Consultation
Gontractor’ s Name /with Tax Number @ Approval (If necessary)
Pracurement Plan h 4 :
Material and ltem List /with Cost v Commercial
BULT Tax Depariment
l | {State)
Flow 3 Procedure for Tax Reimbursement (quarterly)
Department of Finance
(State)
F-\
@ Application @ Approval

¥

Department of Urban Development
{State)

@ Recommend

(B) Notification of amount of
v tax to be reimbursed

DULT

F-

(DRequest for reimbursement
(Submit report of transaction)

A

& Reimbursement

Supplier




Annex 5
G/A NO. XXX XX

PMR prepared on DD/MM/YY

Project Monitoring Report

on

Grant Agreement No. JOOO(XXX

20XX, Month

Organizational Information

Person in Charge (Designation)

Signer of the G/A

(Recipient) Contacts Address:
TPhone/FAX:
Email:

Person in Charge (Designation)

Executing
Agency Contacts Address:
Phone/FAX:
Email:
Person in Charge (Designation)
Line Ministry
Contacts Address:
Phone/FAX:
Email:
General Information:
Project Title
Signed date:
E/N Duration:
Signed date:
G/A Duration:
Source of Finance Government of Japan: Notexceeding JPY _ mil,
Government of {




G/A NO. XXXXXXX
PMR preparved on DD/MM/YY

1: Project Description

1-1  Project Objective

1-2 Project Rationale
- Higher-level objectives to which the project contributes (national/regional/sectoral
policies and strategies)
- Situation of the target groups to which the project addresses

1-3 Indicators for measurement of “Effectiveness”

Quantitative indicators to measure the attainment of project objectives
Indicators Original (Yr ) Target (Yr )

Qualitative indicators fo measure the attainment of project objectives

2: Details of the Project

2-1 Location
Components Original Actual
(proposed in the outline design)

2-2 Scope of the work
Components Original* Actual®*
(proposed in the outline design)

Reasons for modification of scope (if any).
(PMR)




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

2-3 Implementation Schedule

Original
Items (proposed in the (at the time of signing Actual
outline design) the Grant Agreement)

Reasons for any changes of the schedule, and their effects on the project (if any)

2-4 Obligations by the Recipient
2-4-1 Progress of Specific Obligations
See Attachment 2.

2-4-2 Activities
See Attachment 3.

2-4-3 Report on RD
See Attachment 11,

2-5 Project Cost

2-5-1 Cost borne by the Grant(Confidential until the Bidding)

Components Cost
(Million Yen)
Original Actual Original’)2) Actual
(proposed in the outline design) {incase of any | (proposed in
nodification) the outline
design)
1.
Total
Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar=  Yen
2-5-2  Cost borne by the Recipient
Components Cost
(1,000 Taka)
Original Actual Original®}? | Actual
(proposed in the outline design) (in case of arny (proposed in
modification) the outline
design)




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar =

Reasons for the remarkable gaps between the original and actual cost, and the countermeasures
(if any)

(PMR)

2-6 Executing Agency
- Organization’s role, financial position, capacity, cost recovery etc,
- Organization Chartincluding the unit in charge of the implementation and number

of employees.
Original (af the time of outline design)
name:
role:

financial situation:
institutional and organizational arrangement (organogram):
human resources (number and ability of staff):

Actual (PMR)

2-7 Environmental and Social Impacts
- The results of environmental monitoring based on Attachment 5 (in accordance with Schedule

4 of the Grant Agreement).
- The results of social monitoring based on in Attachment 5 (in accordance with Schedule 4 of

the Grant Agreement).
- Disclosed information related to results of environmental and social monitoring to local

stakeholders (whenever applicable).

3: Operation and Maintenance (O&M)

3-1 Physical Arrangement
- Plan for O&M (number and skills of the staff in the responsible division or section,

availability of manuals and guidelines, availability of spareparts, etc.)

Original (af the time of outline design)

Actual (PMR)

3-2 Budgetary Arrangement
- Required O&M cost and actual budget allocation for O&M

Original (af the time of outline design)

F




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

- Actual (PMR)

4: Potential Risks and Mitigation Measures

- Potential risks which may affect the project implementation, attainment of objectives,

sustainability
- Mitigation measures corresponding to the potential risks

Assessment of Potential Risks (at the time of outline design)
Potential Risks Assessment

1. (Description of Risk) Probability: High/Moderate/Low
Impact: High/Moderate/Low
Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

2. (Description of Risk) Probability: High/Moderate/Low
Impact: High/Moderate/Low
Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

3. (Description of Risk) Probability: High/Moderate/Tow
Impact: High/Moderate/T.ow
Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

ol




G/A NO, XXXXXXX
PMR prepared on DD/MM/YY

L

Contingency Plan (if applicable):

Actual Situation and Countermeasures

(PMR)

5: Evaluation and Monitoring Plan (after the work compietion)

5-1 QOverall evaluation

Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations

Please raise any lessons learned from the project experience, which might be valuable for the
future assistance or similar type of projects, as well as any recommendations, which might be
beneficial for better realization of the project effect, impact and assurance of sustainability.

5-3 Monitoring Plan of the Indicators for Post-Evaluation
Please describe monitoring methods, section(s)/department(s) in charge of monitoring,
frequency, the term to monitor the indicators stipulated in 1-3.




G/A NO, XXXXXXX
PMR prepared on DD/MM/YY

Attachment
1. Project Location Map
2. Specific obligations of the Recipient which will not be funded with the Grant

3.

Monthly Report submitted by the Consultant

Appendix - Photocopy of Contractor’s Progress Report (if any)

8.

9.

- Consultant Member List
- Contractor’s Main Staff List
Check list for the Contract (including Record of Amendment of the Contract/ Agreement and
Schedule of Payment)
Environmental Monitoring Form / Social Monitoring Form
Monitoring sheet on price of specified materials (Quarterly)
Report on Proportion of Procurement (Recipient Country, Japan and Third Countries) (PMR
(final Yonly)
Pictures (by JPEG style by CD-R) (PMR (finaljonly)
Equipment List (PMR {final )only)

10. Drawing (PMR (final Jonly)
11. Report on RD (After project)




Monitoring sheet on price of specified materials

Attachment 6

1. Initial Conditions AOommHBm%

e e A Tnitial Volume . |- mitial Unit. . Initial total - | 1% of Contract Condition of payment
- Items of Specified Materials | "7 /= |- - Price (). ' Price - Price Price (Decreased) | Price (Increased)
- IR R M R - (R  C=AXB- D E=C—-D F=C—+D

1§ Item 1 06t @ @ @ @ @
2 | Ttem 2 86t ® @ @
3 | Item 3
4 | Ttem 4
5 | Item 5
2. Monitoring of the Unit Price of Specified Materials
(1) Method of Monitoring : @@
(2) Result of the Monitoring Survey on Unit Price for each specified materials

1 ﬁmEm 5 mmwmﬂ fie m_ﬁwﬂmﬂmm w1st - 2nd:: L3rd 4th 5th 8th

OEOH&H onm

proﬁﬁp mo.Hm

Gupoﬁzp mon

Item 1

Ttem 2

Item 3

Item 4

GV 00 [ ND | b

Item 5

(3) Summary of Discussion with Contractor (if necessary)




Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(Actual Expenditure by Construction and Equipment each)

Attachment 7

Domestic Procurement

Foreign Procurement Foreign Procurement Total
(Recipient Country) (Japan) (Third Countries) D
A B C

Construction Cost (A/D%) (B/D%) (C/D%)
Direct Construction (A/D%) (B/D%) (C/D%)

Mﬁwwa (A/D%) (B/D%) (C/D%)
Equipment Cost (A/D%) (B/D%) (C/D%;
Design and Supervision Cost (A/D%) (B/D%) (C/D%)
Total (A/D%) (B/D%; (C/D%)




Annex—6 Maintenance Plan

1) DULT : B-TIC

{Maintenance Structure>

& P Local Agent or ¢ Technical support/technical consulting
Supplier e Purchasing new parts from supplier

DI B Resident Office e Ordering repair to supplier

In Japan In India

¢ ldentifying causs of failure

Telecommunication )
Maitenance GContractor e System recovery

Company . .
Y A e Regular inspection
4 v ¢ Daily operation (during normal time)
DULT e Judging origin of failure
Spare Parts Stock {Communication/B-TIC/BMTC/BRTRAC)
= Goordinating with relevant authority

<{ewore————P  Gommand/Reporting Line
L IERTERTPRATE B Contract

<Assurance of Availability of Spare Parts>
e Stocked spare parts will be used on the occasion of failure or for replacement due to life

cycle.

e New spare parts will be purchased before they become out of stock according to spare
parts procurement plan under above maintenance structure.

e Broken parts will be repaired by supplier under above maintenance structure.

<Local Agent/Resident Office>
e Supplier must be capable to supply equipment continuousiy e.g. for 10 years through his

resident office or local agent
e Local agent must have experience of handling similar product of the supplier

e Above conditicns will be specified in the tender document
e [Items to be supplied: All items that are purchased from Japan

{Selection of Maintenance Contractor>
o Timing: Before operation and maintenance guidance to be provided by supplier
e Condition : Contractor must have maintenance experiences of the systems described below.

<Requirement of Maintenance Contractor: Maintenance Experience>

(1) Probe System (generating traffic congestion information from probe data ) and
Internet (providing traffic congestion information)

(2) ATCC System

{3) Queue Length System




Annex—6 Maintenance Plan

2) Traffic Police: ATCS and VMS System

<{Maintenance Structure>

Supblier P Local Agent or
uppil  PIUPOUIN B Resident Office
In Japan 2 In India
A

Telecommunication .
Maitenance Contractor

Company
TS &
Y

Facility Management Gontractor

A

¥ A 4 A 4

Traffic Police

Spare Parts Stock

44—  Command/Reporting Line
b AAERRRAEIRE P Contract

{Assurance of Availability of Spare Parts>

Technical support/technical consulting
Purchasing new parts from supplier
Ordering repair to supplier

Identifying cause of failure
System recovery
Regular inspection

Coordinating with relevant authority
(e.g. each maintenance contractor,
teleeommunication company)
Keeping record of system recovery
Reporting to Traffic Police

Daily operation (during normal time)
Judging origin of failure
{Communication/BTRAC/B-TIC)

- Coordinating with relevant authority

o Stocked spare parts will be used on the occasion of failure or for replacement due to life

cycle.

e New spare parts will be purchased before they become out of stock according to spare

parts procurement plan under above maintenance structure,

e Broken parts will be repaired by supplier under above maintenance structure.

<Local Agent/Resident Office>

e Supplier must be capable to supply equipment continuously e.g. for 10 years through his

resident office or local agent

e Local agent must have experience of handling similar product of the supplier

o Above conditions will be specified in the tender document

e Items to be supplied: All items that are purchased from Japan

<{Selection of Maintenance Contractor>

e Timing; Before operation and maintenance guidance to be provided by supplier

e GCondition : Gontractor must have maintenance experiences of the systems described below.

<{Requirement of Maintenance Contractor: Maintenance Experience>

(1) VMS System

(2) Signal System (Dynamic traffic signal control according to traffic condition)







ATTACHMENT

1. Items to be Confirmed in the Additional Survey
After the explanation of the contents of the additional survey by the Team, the India
side agreed to its contents. Based on the main points confirmed and the Final
Preparatory Survey Report, conditions of contract and specifications for the Project and
the Operation and Maintenance (hereinafter referred as “O&M?”) of it will be prepared
at the stage of Detailed Design.
The main points confirmed between both sides are followings:

1-1 Main Points of O&M Specification
The Team submitted the O&M Specification (draft) to DULT. The major conformed
items are agreed as follows. The main points of O&M Specification for Bengaluru
Traffic Information Center (hereinafter referred to as “BTIC™) and those for BTP are
shown in Annex 1-1 and Annex 1-2 respectively. And also both sides confirmed about
basic concept of service level as shown in Annex 1-3.
(1) Role of the Contractor
Role of the Contractor is shown in Annex 2.
(2) Service Level (DULT and BTP)
e Severity (Critical, Major, Minor) of incidents are defined according to risks to road
user.
¢ Required Response Time and Resolution Time are defined according to the
severity.
e System availability is calculated according to down time responsible for the
Contractor.
e The Contractor’s performance is evaluated based on the difference between target
availability and actual availability.
o Payment will be possibly deducted according to the Contractor’s performances.

1-2 Form of O&M Contract
The Team submitted the Draft Form of O&M Contract to DULT. The major conformed

items are agreed as follows.




(1) General Conditions
¢  World Bank Management Service Contract is used.
(2) Particular Conditions
e The Employer is DULT.
e DULT will authorize to BTP as Employer’s Representative for O&M service
within BTP.
e Payment reductions due to failure to meet the requirements are additionally

stipulated.

e Independent Expert for dispute resolution who is stipulated in the above general

conditions is remained. Remunerations for the Independent Expert will be borne by

the Employer and the Contractor on halves.

1-3 O&M Price
The Team submitted the O&M price to DULT. The major conformed items are agreed

as follows.
(1) Composition of the O&M Price
O&M price consists of Lump-sum portion and Unit Price portion.

e Lump-sum Portion

Operation

Primary Response

Emergency Response (including resolution cost for damaged facilities)

Periodic Inspection and Preventive Maintenance including Update and Debugs
of the Instalied Software

Local Training and Seminar

Annual Adjustment of equipment/system including adjustment of parameters of
the signal system and necessary survey

Minor modifications of the system software (e.g. Improvement of visibilities of
system console, web site design of traffic condition information of internet
system, etc.) within one (1) year after the completion of the Project according to
bilateral negotiations to avoid impartial and excessive burden of the Contractor

¢ Unit Price Portion

The Contractor can claim invoice of following items according to the unit price
prescribed in the O&M Contract

Purchasing additional equipment/system and supporting facilities for upgrade
and expansion according to instructions of the Employer

Purchasing new equipment and parts if retrieved defective/damaged equipment




and parts is impossible to be repaired
e Notes
— In case the Employer requests to upgrade software by adding new function, the
price for the upgrading is subject to negotiation.

(2) Methodology to Determine the O&M Price
e Both sides confirmed that lump sum portion of O&M price shall be calculated by
“Fixed Rate” prescribed in the instructions to bidders. The Team proposed

methodology to set the rates as follows;

This Part is closed due to the confidenciality.

e  The unit price prescribed in the O&M Contract shall be determined according to the
result of the contract negotiation although it should basically meet the unit prices
shown in the Bill of Quantities submitted as a bid document by the Contractor,

1-4 Procedures and Evaluation Criteria of the Bidding
The Team explained to DULT procedures and evaluation criteria of the bidding, of
which flowchart is shown in Annex-3. The major conformed items are agreed as

foliows.

1-5 Amount of the Performance Security for the O&M Contract
DULT insisted that sufficient amount of Performance Security should be delivered by
the Contractor to ensure proper performance of the Contractor. Both sides agreed that
amount of the Performance Security for the O&M Contract would be equal to the
amount of 10 percent of the O&M Contract Price in India Rupee.

1-6 Monitoring the Impact of the Project
Both sides agreed that DULT would employ a consulting firm to annually monitor short
term impact of the Project, namely reduction of queue length, vehicle stop frequency,




travel time and wasted green signal time, and that terms of reference of the consulting
firm would be described in the Final Preparatory Survey Report. Both sides also
confirmed that the first monitoring shall be conducted between three to six months after

the commencement of the system operation.

2. Respond to the Inquiries from MoUD.
(1) Letter to MoUD by DULT
Both sides confirmed that DULT had replied to the letter from Ministry of Urban
Development, the Government of India (hereinafter referred to as “MoUD™) dated on
May 18, 2017, as shown in Annex-4.
(2) Provision of Necessary Data for DULT Reference
The Team presented an additional explanation to DULT as follows;.
e Interoperability of BTIC and Signal System (Annex 5-1);
The Team explained that UTMS standard of signal systems has already been
incorporated into 1SO (International Standard Organization). Communication
protocol used internationally, also in India, will be also applied to the BTIC system
under the Project; and
¢ Project Impact (Annex 5-2).

3. Schedule of the Preparatory Survey
JICA will finalize the Preparatory Survey Report based on the confirmed items. The

report will be sent to the India side around September 2017.

4. Major Undertakings to be Taken by the India side
The Team explained that major undertakings to be taken by the India side which are
discussed in January 2017 has been revised based on the additional survey results as

shown in Annex 6.

5. Public Relations for the Project
DULT requested the Japanese side to support public relations during and after the
Project to notify local residents, road users and Government entities across the country

of new services provided by the Project.

Annex 1-1: Main Points of O&M Specification for BTIC
Annex 1-2: Main Points of O&M Specification for BTP




Annex 1-3: Basic Concept of Service Level

Annex 2: Role of the Contractor

Annex 3: The Procedures and Evaluation Criteria of the Bidding

Annex 4 : A copy of the Letter from DULT to MoUD {dated on July 10, 2017)

Annex 5-1: Interoperability of BTIC and Signal System

Annex 5-2: Project Impact

Annex 6: Major Undertakings to be taken by India side (Revised Information based
on the Resulits of the Additional Survey)




Main Points of O&M Specification for BTIC

I. Working Shift and Role of the Contractor
1. The working shift for the Contractor’s staffs who will be posted at DULT
e Working hours : 10:00 to 17:30 on weekdays and Saturday except for the 2™ Saturday with 1
shift
e  During non-working hours, the Contractor has to respond to accident and/or system failure
when the Employer instructs.
2. Reporting
The Contractor submits daily, monthly, quarterly and incident reports of the Contractor’s activity to
the Employer, who determines reduction amount for payment according to the availability described

in a quarterly report.

IL. Primary Response and Emergency Response
1. Response and Resolution Time for Incidents
Response and Resolution Time in case of incidents, the Contractor shall perform less than the

indicated time period in the table below.

Resolution Time

Severity of . Response
Incid Definitions T
i ‘ " .
neidents me System Failures Facility Ipc1dent
at Site
Critical Inm@ents v{hlch have .hlgh possibility <1 hour <6 hours
of immediate danger to road users.
Major Incidents which may cause danger to <1 hour <12 hours 24 hours

road users.

Failures of control system that does
Minor not have any possibility to damage <2 hours < 24 hours
road users’ safety

The Contractor is responsible for categorizing severity although the Contractor shall consult with the
Employer in case the Contractor finds difficulties to judge it.

Examples of the incidents of each severity are shown in the below table.




Severity Kinds of Fatlure

@ Seriously damaged ATCC (Automatic Traffic Counter Classifier) / Que length

Critical Incident pole(s) by traffic accident, which has already collapse and/or will probably
collapse
] . @ Damaged ATCC / Que length pole(s) by traffic accident, which will not
Major Incident . ]
probably collapse immediately
@ Slight damage on ATCC/Que length pole(s) by traffic accident, which will
. . not collapse;
Minor Incident

@ Discommunication among BMTC System/BTIC/Sensors; and
® Sending abnormatl data from BTIC to TMC/Internet;.

2. Service Level

Service level is evaluated quarterly based on the availability.

2.1 The Formuia of Calculation of Availability

The formula of calculation of availability is shown as follows

Downtime — PermissiveDowrtime

Availability = (1~ )*100

Totaltime — PermissiveDowntime

Downtime {hours): “Total time during which the specified services/components with specified technical and
service standards are not available.

Downtiine is calculated based on the following unit;

(1) ATCC/Que length sensors: Site basis;

{2) Operator consoles: Console basis; and

{3) Servers: Server basis;

Totaltime (hours); Total time of evaluation period (3 month; 2,160 hours).

Permissive downtitme (hours): The time period required for periodic inspection, preventative maintcnance, repair
wotrks for damages caused by the third parties (e.g. traffic aceidents, black out, surge caused by thunder stonm,
fire, failure of communication lines, vandalism, ete.} and works instrueted by the Employer.

2.2 Target Availability
Target availability is 99.00%.

2.3 Payment Reduction
When the availability does not reach the target availability, the Employer can deduct calculated

amount from O&M payment. Foliowing is the formula for calculation of the amount for payment

reduction,




Payment Reduction = Lump sum portion of O&M payment*(Target availability (%) -
Availability (%))/50

This Part is closed due to the confidenciality.

Eg.} Downtime: 110hr, Totaltime: 2160hr (24%90), PermissiveDowntime: 60hr, Target availability: 99%, O&M
payment for 3months: INR 80 Lakh

Availability= (1-((110-60)/(2160-60)))*100, Availability = 97.62%

Payment Reduction = 80%(99-97.62)/50,

Payment Reduction = INR 2,388,000

II1. Periodic Activities

Periodical Activities by the Contractor is shown in the followings:

1. Periodic Inspection and Preventive Maintenance

Periodic Tnspection and Preventive Maintenance shall be carried out by the Contractor.

Frequency BTIC Server Roadside Equipment Participants
Monthly Visual Check Visual check from vehicles Local
Semiannual Detail Check + Cleaning Detail Check + Cleaning Local
Annual Adjustinent of Equipment/System Adjustment of Equipment/System Local
<Note>

Preventive Maintenance: Necessary works for preventing system/equipment failures including cleaning, replacing
damaged parts, and adjusting position of detecting equipment.

Detail Check: Visual inspection and contact diagnostics.

The Contractor will submif a plan and check sheets for the Periodic Inspection on each equipment
and system.

Adjustment of Equipment/System: The Contractor will revise software and/or parameter of the probe system

according to results of the monitoring, and incorporate the latest digital road maps info the probe system annually.

2. Seminar
Two days seminar will be hold once in a year by the Contractor. The purpose of seminar is to
transfer the ITS technologies and know-how to Police officers, TMC employees, DULT
employees, any other Government employees and local private companies of ITS sector
including manufactures, operators and maintenance firms. The venue of the seminar shall be

provided by DULT. Japanese engineers of the Contractor and knowledgeable local engineers




will be lecturers for the seminar,

3. Adjustment of Equipment/System
The Contractor will adjust the probe system based on actual travel time along major roads

detected by probe cars.




Main Points of O&M Specification for BTP

I. Working Shift and Reporting
1. The weorking shift for the Contractor’s staffs who will be posted at TMC
e Working hours : 8 : 00 to 20000 with 2 shifts.
=  During non-working hours, the Traffic Police at TMC informs the Contractor of accidents
and system failures, the Contractor shall respond to the information.
2. Reporting
The Contractor submits daily, monthly, quarterly and incident reports of the Contractor’s activity
to a representative of the Employer (Bengaluru Traffic Police). The Employer determines

reduction amount for payment according to the availability described in a quarterly report.

IL. Primary Response and Emergency Response
1. Response and Resclhition Time for Incidents
Respense and Resolution Time in case of incidents, the Contractor shall perform less than the

indicated time period in the table below.

Resolution Time

Severity of . Response
Incid Definitions Ti
™ ‘ . ]
neidents © System Failures Facility I_nc;dent
at Site
Critical Inc@ents W:thh have .hlgl? possibility < 1 hour <6 hours
of immediate danger to road users,
Major Incidents which may cause danger to < hour <12 hours 24 hours

road users.

Failures of control system that does
Minor not have any possibility to damage < 2 hours < 24 hours
road users’ safety

The Contractor is responsible for categorizing severity although the Contractor shall consult with the
Emplover in case the Contractor finds difficulties to judge it.

Examples of the incidents of each severity are shown in the below table.




Severity

Examples

Critical Incident

SRCHCNCNS

Green-Green Conflict of signal

Red and yellow blinking of signal

Light out of signal lamp

Lighting plural number of signal lamp simultaneously

Seriously damaged signal pole(s) and/or VMS gantry by traffic accident, which

has already collapse and/or will probably coliapse

Major Incident

®

Damaged signal pole(s) and/or VMS gantry by traffic accident, which will not
probably collapse immediately
Light out of some signal ramp due to halt of signal system, which makes road

users have difficulties to identify the signal phase

Minor Incident

@

® 6 8

Slight damage on pole(s) or gantry(s} by traffic accident, which will not
collapse;

Discommunication among BTIC/TMC/controller/signal/'VMS;

Sending abnormat data from TMC to signal/VMS;

Insufficient iliuminance of signal ramp/VMS; and

Light out of VMS screen.

2. Service Level

Service level is evaluated quarterly based on the availability.

2.} The formula of calculation of availability

The formula of calculation of availability is shown as follows

Availability = (1 —

Downtime — PermissiveDowntime

- - —)*100
Totaltime ~ PermissiveDowntime

Dowitime (hours): “Total time during which the specified services/components with specified technical and
service standards are not available.

Downtime is calculated based on the following unit;

(1) Signals: Junction basis;

(2} VMSs: Site basis;

(3) Operator consoles; Console basis; and
(4) Servers: Server basis:

Totaltime (hours); Total time of evaluation period (3 month; 2,160 hours),

Permissive downtime (hours): The time period required for periodic inspection, preventative maintenance, repair

works for damages caused by the third parties (e.g. traffic accidents, black out, surge caused by thunder storm,
fire, failure of communication Hnes, vandalistn, etc.} and works instructed by the Employer,




2.2 Target Availability
Target availability is 99.00%.

2,3 Payment Reduction
When the availability does not reach the target availability, the Employer can deduct caleulated
amount from O&M payment. Following is the formula for calculation of the amount for payment

reduction.

Payment Reduction = Lump sum portion of O&M payment*(Target availability (%) -
Availability (%))/50

I This Part is closed due to the confidenciality. I

Fg.) Downtime: 110hr, Totaltime: 2160hr (24%90), PermissiveDowntime: 60hr, Target availability: 99%, O&M
payment for 3months: INR 80 Lakh

Availability= (1-((110-60)(2160-60)))¥100, Availability = 97.62%

Payment Reduction = 80*(99-97.62)/50,

Payment Reduction = INR 2,88,000

HE. Periodic Activities
1. Periodic Inspection and Preventive Maintenance

Periodic Inspection and Preventive Maintenance shall be carried out by the Contractor.

Frequency TMC System Roadside Equipment Participants
Maonthky Visual Check Visual check from vehicles Local
Semiannual Detail Check + Cleaning Detail Check + Cleaning Local
Annual Adjustiment of Equipment/System Adjustment of Equipment/System Japancse
<Note>

Preventive Maintenance; Necessary works for preventing system/equipment failures including cleaning, replacing
damaged parts, and adjusting position of detecting equipment,

Detail Check: Visual inspection and contact diagnostic‘s.

The Contractor will submit a plan and check sheets for the Periodic Ingpection on each equipment and system.
Adjustment of Equipntent/Systern: The Contractor will dispatch Japanese engineers annually to review the cumrent

traffic condition and adjust each equipment/sysiem accordingly by revising control parameter.




2. Seminar
Two days seminar will be hold once in a year by the Contractor. The purpose of seminar is to
transfer the ITS technologies and know-how to Police officers, TMC employees, DULT
employees, any other Government employees and local private companies of ITS sector
including manufactures, operators and maintenance firms. The venue of the seminar shall be
provided by DULT. Japanese engineers of the Contractor and knowledgeable local engineers

will be iecturers for the seminar.

3. Adjustment of Equipment/System
The Contractor will, once a year, review the current traffic condition and adjust each

equipment/system accordingly by revising control parameter.




Basic Concept of Service Level and Payment Reduction

1. Contents of Service Level
LiService Level /|1 PerformanceTarget
1 Availability |; 99%

Payiment Redittiol

Payment Reduction =
. o . L rti f O&M t
Dontime - Permissive Dosntime Hp sum pertion © pavment

: T ; )X Target availability(%) — Availability (%)
Totetme - Permisstvs Dot =

hyalabty = 1-

2.1 Response
time

- Critical*;1 Hour
- Major*; 1 Hour
- Minor*; 2 Hours

Incident Report

2,2 Resolution
time

{System Failure)

Critical*; & Hours
Majar*; 12 Hours
Minor?; 24Hours

Incident Report

(Facility Incident at site)

;24Hours

NA

2, Concept of Down time

Response time|

Gvar the Resoluion ime

A.Contractor is responsibie for incident

-System Failure

B.Contractor is not responsible for incident

-Traffic Accident
-Black Qut

~Communication line Failure

tncident Information Incident
to the Contractor resolved

¥

i Down Time

f

! Permissive Down Time |




1. Role _c_)_f the Contractor for BTIC

Annex-2

Role of the Contractor

Director and his/her  {Director: is responsibe for
staff @ BTIC supervising and controlling all
activitics of BTIC

Staff is responsible for data
analysis and supporting the
director.

- Coordination of all activities between BTIC and other related Gov. agencies especially Traffic Police.
- Planning and coordinating system update

- Compiling , analysis and providing the proceeded data/information

- Responding to enquirics from related Gov. apgencies

« Requesting retated Gov. agencies to provide information for BTIC if necessary,

- Checking the report submitted by the Contractor

The Operator :
(An O&M
Contractnr s slaff@ B

-Luiinp St basis- -

) ~Respondmg to enguiries from general pubic.’:

sl Observmg operahon stalus of server 1nstalled ot KSDC from operator console . _‘

- IPrimary Response (af fault)

Observing operatmg status of ATCC and Queue Lehgth Measure em System
-.Observmg iraflic statns on. schemailc map of video wali :

Maintenance Teain:
(O&M C’ommctor
srajfs@lam{ a__ ce}

1 upporfed by :
engincers from Japan -

d LocalTrammg and Seminor

- Pu:chasmg TEW Eqmpment
|and Parts
Qualaa‘on basas—

"§  Role of Operator

| Rele of Maintenance Team of the Contractor




1I. Role of the Contractor for BTP

Traffic Police
Director and his/her
staft @) Traftic
Management Centee
(TMC)

Director: is responsibe for

supearvising and controlling atl
activities of TMC

Staff is responsible for data
analysis and supporiing the
director,

- Cuordmat[on of all activities bctwccn TMC and olhcr relatcd Gnv agencies CprClaEly BTIC.

- Planning and coordinating system update

- Cosnpiling , analysis and providing the proeeeded datafinformation

- Responding to enquirics from related Gov. agencies

- Requesting related Ciov, apencies to provide information for TMC if nceessary,

- Instructing to the operator to revise signal parameter {cycle, split, offset) according to monitoring results and requests
from local residents.

- Instructing manuai operations to the operator as required

- Inputting necessary messages on VMSs if necessary.

- Instructing o the Contractor response and resofution during off-ime in case of incidents during off-time.
- Checking the rcport submitted by the Contractor

Mu O&M
Coniracior’s smjf
I@TMC) :

The Operator 55

* |Operation: o

-Lump Sum basrs-

Observmg operating status of slylai and YMS systcm i
Observing opemtmn status of server installed af KSDC frot opcratu : onsule
Che'ckmb the emor Jog of each serverand ask accordmb 10. 1he !mtmctlon uf the represen' tive. of he Contractor
Comparmg the mventory and Spare parts penodzcaliy i ;

Establishin supplememary plan for spare part i

Pr;maxy Respunse {at Fauit) =

Maintenonce Teaui::

Local 'lrammg and Semmcr .

Adjustment’ of

- EqmpmenUSystem
-Lump Stm basis-

rgency Response :

aged 'eijﬁi;fn;ént and parts with

placemcnt and I.csoiuuon.of ddmagcd fac:hty - : o
cha:rm;_,, rcmevcd dcfcc:weldamagcd parts if xepanng is possjblc s

i -Uuﬂ Prﬁée basis

: ddttlonal equnpmcnb’sysicm and Supp

e eqmpment and parts lf rcmeved defechveldamagcd eqmpmcrlt a.nd paris is 1mposslb]c to bc repa:re : S

Role of Operator

Role of Maintessance Tean of the Contractor




Note:

Annex 3

‘The Procedures and Evaluation Criteria of the Bidding

One Stage / Two Envelope System

1)
2)
3)
4)
5)
6)
7

Envelope A (Technical Evaluation)
[Evaluation Criteria]

Compliance for Requirements
Validation of Service Proposal {Organization, Personnel)

[Bid Documents]

Experience

Technical Proposal

Project Schedule

Personnel / organization Schedule

Operation & Maintenance Compliance Schedule

Operation & Maintenance Service Proposal (Organization, Personnel)
Operation & Maintenance Schedule

Satisfied?

Disqualified

Envelope B (Price Evaluation)

[Evaluation Criteria]

- Bidder who bids at the lowest price becomes prioritized negotiator.
[Bid Documents] .

1) Equipment and Installation Price Schedule (incl. Bill of Quantities)

2) Operation & Maintenance Price Schedule

v

Contract Negotiation

- Check the price proposal
- Determine unit prices for &M based on Bill of Quantities of Price Schedule, etc.)

v

Determination of Successful
Bidder/ Award

v

Signing of Main Contract Signing of O&M Contract




Annex 4

Pl : ORD-22283058
24035074

Fax: ORO-22354044

el acswddeMeefgmatt com

MAHENDRA JAIN, 1a5., Now 438, 4th Floor
Additienial Chief Seerelary o Govermniat Vikasa Sourdha, De. Aanbedkar Rand
i Llevelopmient Departinent Bengalura 560 001

*«l

’-11
L0 N DUL LSS TS Grants 2011 15 /}Q‘gs Diate}0.07

Phoar N

Sub: Regpuesting to reconsider the project for implementition of Advance
Prafiic Information anid Management System in core Bengalury

Ref-10 Mol Fetter K- B980T LN died P77 Jane 2018

Ref-20 Mol D Detter B DIo TS 010 U7y dated 20% October 2018

Ret=3: DU Dettor DUL T SVIES Granl 2000 820330 dased 00777 Foebroary MY

1ef-dr Mol P eper h- Bt o8 D00 BETT N DI duted T8l May 2007

U dhe Biecctorate of Db Land Prassport sty weehscal assistance froon HUA B propaed

the TEN Master Phin der Basgolore and Mysore, Fhe Mister Plan istends (00 inieenme
vars dechiedogy compeients it are boisy planned by diftorent agencies of the staie
sovernment, sueh that the e and inesport ssaes iy e ol saved currently asd fsaes
expected i the e conkd be selved o coboront numner tsing oehioelogy inters ontions,
Phe fmplemwntation of the 1IN Mivter Plan m Bengalurn was decided 10 be taken up with
the Peripherat e Road progect onder the HO VO foar A DR Tor PRE was prepared,
sinch melnded Cine TES & PRE PPN componcais amd was subisined wo Mol
2R U HES paplementation svas one o the T oty seale deployiment bemy underiabon in
nchic, i was deesded o sech prant assiataney from Gosarunent of Japan for demonstation
of somme o Aoy components on g pilol Bosds o Hanpadores 1w fntemded that Ramings
Frongs the pithod és‘;x; sementation, could Beouselud fin »{‘;}Eén;% g i FEs dephoonean e
sidhe fithis regads DT had subsnioed the oram applicution for Gramtan- Abd o1 Octobyy
S0P through MoU0 The grant propesal cmvisages astabiishing of:
o Honpuiture DestBio dnteemation L one (1830
o Ndvanve Prslbe Contod Svstom o 3 TON: G 28 leentins

o artabde Mossage S VN IS Do o Bagations

Antonsine Dadfie Counter md € Bt 31007

o Chtene-donssthy Mogmurensent Seraw OMNG




Annex

Phe applwation was cocomimended o THOY by Salbib Ret B

yoal obuinmy
clarfeation frams DU EL Subsequentts,adtn P A vepomimendition, 1O A bad dispatcta
apisdy g b carny ol prepansen standy for the FES pramt project 1 oo, T dradi
prCpRaTa L stindy tnchucdes fondization of locaiion for IS Dmplomiciiidin, wechiabog

ﬁ?{m%%%w %{CL‘“%' oW i%iéz‘f'i‘xgp:;a;g?m{;g} RV IR R TN =gty (“-%‘?&‘CEA‘G MU,

propuration of opertions and e scopie. stdheliohler cnmohiations, anidertakings
roms both the posorsments o responshilice, Pplensentaion plian, amd gost ealiuniing,
G

e surved Misoes ot Discwsann 1D botnwess DUTT and 08 was submaicd te
Vo) (et 5 Tor aporoval and reconmrading e TES pran pesfeet fin iviplementation

Bttt dy e

O 187 May P07 DU P oreccived aitieial confemation o Mt

recommending the projet Tor revhirie ! e and he felosomy roasens B cited e

thie s
L e systorn over a sl g compired o e engire vty does ot viehd henetie
G BraliR mones £t Copti i
it ek é-ﬁ;-ui.\ﬁu&i‘t\? iiéyii»{g’ sy A INAY sutil *«-‘Nlé.ﬂ% Vit sbis ;”\.H."ﬁ?i’ - %”H%H";ﬁ}h

With resard Lol abose canecie v ool Hhe o sl ledee thi i

deliborated whike peepaving the grant Sropnaial W et SO
propiiols siuedy .

Withy st ot coneenn of Nk 1 peparding the anticipatid Benetits of e smalt sy
i\i%i?% m'ii?h’ﬂ‘s&’!‘ai;iiTh._»l‘s‘ B R Pgornonend that paind Ccorrpeneitls TR B iii?i‘éf‘iiit‘?méﬂ;:im Wl
&”.Ei'\sjej oty ffaim thw R SR INY Dl foss Hsf!‘sff;’ihé‘;’l‘u wWiierein P ii"%k‘!“n:‘!"ziium wore
plannod o e Laliatie e, Phe Direcharaie alwe intends 1o papleent ool wide

st Mol s sbecubie bonefits i i

s, comd o propesad for whivh st ol pla bl
PPV ERICDE LA fer pinbiand b o sonde Hivsgser s iiﬁ?;‘*;;IE'ﬂi‘ﬁé"ﬁﬂti%éﬁii'?\ﬁ are comple tu
e nsotveiient of altple sicbsehior amd ooy the exportise avaibible within
the conmtry = also Hanted, Flone, 1t ovwas docided tha the pitoy TES émé‘{m'ﬂumatl%am P RO
ettt T b bk op. st the earnings sonid Be ytitied betore vanbuacking ain et
woade pnpicnanlatien,

W wonhl ke o el b e e et splensentaion cottaln componcin
cetpbtiaduraern ol B IO Dahiieh e funden peodu s alon venier conade video wali and

5

corters wendd B for oty ide operatansnd ey field conponents e wlumee sippabs




1

Annex

st A TUS L A TOUD VAN it progosed Tor snadber seale Foy lecanons
Hengulira, Ol the Tohd sy stenss napleraenicd, culibried el demonstrated o work
cetl in Tndian conditions, twse sysdeime would be Turther seabsd 1o whor lecations in
Bungabire,

Phe T1S systoms that ine been priposad o Bongalura threarade the Japunese Gosernmient
PN WS consdored attor corehul cnvansetion of the beaghits that oot moeastrad
anplementation e dapans ey enariple, wmilar AVEOS lE‘;é‘pk?ﬂ%xfa‘;f);%i‘m iy Johkae

Netropoting Avea (621 s ks Pl Beiped the ity vedaes wotad debass i he rce by mory

"

than P8 mud beogth of ;mn_gtr_-;xsiugx THERTIOE S dn terys ol ceonomie bonelits.

ot o dnes it and el ciramiplicns e heent determmedd e Ko 2800 crore per

Athouels as rshtly pomtad By Mol D vhe counamiy bonelits of the seale actioyed

Fokvo Metropolitan Ares wonthd nor cccw stk ] seale (pilon auplumentation
Peneatur, localisad bonefiv in el te mprnenmients s veny el anticipated with the
propaseit pitot mplementation, (o this regand, JHOA Bas established indieators o
sljeciinely measme e oupusd o pilat tmpleme e o Por exomnplon the g que
oneth at qunctions whoere A FOS swendd B tnplomenied Bantenated pediee by 3
ot Bnplereniaten the averaue e spaad oo the cortidor boantivipated te ereas

it

by 1374

%

bt propraiony stdy for the pras) projuct, i B been miensared o an sttial sunvey e

at kes intorsectons whare A FOS b roposcd. it varrenti the anderatitizanon ol green

v at stenals as avergped o T dunchons At YA pinaies v ES e o opaitions

sl e nvisinm sabie of nodoen Crogit iHne was micnstied o be Y TO mnmtes,
e lites to ot 27 of thie e s e i anderitizad, Thus clearh g opporiunits
fer dupine e seals g NTORG e i e wmdonstibiadion of wreen tnwe o real

g oporatiens, wihaeh wodtld dmiprove ke overadl capevational CHCIeY at prepei “d
punctions, burther i the propesis Do s b requinad e sachieve saneln s ot
cronp ol sipnabs i the area. prmher af steps per velpeies s ant pcipated 1o reducy there by
fercising oy jonrnes spevds

Vot 1) has rsed coneern it expansion o1 the sesemowalt entiel the PNt P e

propricty. DU T has desosend cevashons empiussiecd that tereperabitiny and sealabdn

W e et stoudd b dreorpesated e e ssten s dewton ml speciiestion. Japanesy




Annex 4

conmterpart has aerecd 1o this and b same s e acoiperated 1 the Minutes of
Driscussion UMD submisted o ol D)

VA mas also beonoted that DU hos ovansned the sipaal sestoms snplenwsed in fapan wd
prany oiies their ATCS IMODUERAH 7 Bas been Bnplomented and i operition aiong with
other stind-alone sdunal svstemss Por ovampies e Bokavo Motropoiian Area
VORI RATO ix openionad st 3908 signnloed Bnetions and renuining juians aw
peerated by staad-alone sionad systiems The proposed ATOS for Bengadure bas capaiy @
vt apres PN stomals and these WV EON siowaby von coexist wib ozhor A TS or stands
e stenad svstems,

s DD B Gty ensured that by e propescd grant praject e contractor wonld alse be
responsible Tor carrying oot the epaations and smpstenance (KA Tar 3 vears adter
commtissinning of the svstems, so it he anicipaied benetits can be domenstratad. DU
i sebsednent discussions with HOA has alse fod conditions that in e course of (RN
feal tochnetory parters Bave 1o be enablod by the project vontiaatog, so that continrl

pares and shilled manpower woubd be avnlabie Tovalh

L Pt Tie conpestion i Bangalore e ol e enticab infrastnuc o Rethenecks and optimal
ctiisation of existing road mEpsirocie usng niciisent wasport svstes s a pan af the
rmtepy o rentone these bottonecies This project is cxpected o help e mitigating the
afiie wsaes amd provide secesses oarmmes ter Gather enyaade evpanson of 1S
Consideriing the wendiness ol the proneet amsd the teap of prapress that hus bueen nude,
rcluding bringing wartous sirhehelders onboand, seeimng of space for B VIO ol signads

che the propasal sy kindhy be reeexamined by Mot'h,

With repands,

Yoonrs sivereiy.

Sri e Shanker Mhishra, TAS
SCUTCRATY .

Nty of Urban Dovelopmont,
Crovernment of Tndi

Nitw el

}. The Chiel Representative, JCA India, New Delhi.




Expansion of Signal System

Annex 5-1

1. Connectivity and Procurement of Equipment for
Expansion of Signal System

The signal system consists of a centre server and roadside modules, i.e. signals,

controllers and sensors installed at each intersection. The centre server which

will be procured by the grant project is capable of controlling a large number of

signals. Thus, modification of the software of the centre server is not necessary

even if the signals are additionally procured.

The parameter setting is required when the signals are added. Setting the
parameter is to be done by operator console terminal. How to set the parameter
will be explained by the operation manual which will be prepared under the grant
project. A technical guidance on how to set the parameter will also be provided to
Bengaluru Traffic Police under the grant project.

The intellectual property rights are not a factor which limits connectivity of the
signal system because the communication standard and protocol which will be
adopted to the system of the grant project is opened and they are international
standard, (The details are explained below on the next page.)

Therefore, expansion of the signal system is possible by procuring and
connecting the equipment which fulfils the technical requirement for connecting
to the centre server. The functional requirement will be prepared as technicai
specification and will be attached to the bidding document for the grant project.

Since technical specification and communication protocol between the centre
server and roadside modules are opened, additionally procured roadside
modules which are compatible with the signal system can be manufactured by
any manufactures that have sufficient technical capability. It is considered that
technically simple modules, i.e. signail and roadside sensors, ¢an be
manufactured by Indian local companies even now. Technically sophisticated
modules such as controliers can be locally produced in near future through
research & development and/or collaboration with several experienced
Japanese companies. For your reference, there is a case in Thailand that the
controllers are locally manufactured by local companies through coliaboration
with a Japanese company.

Therefore, ‘competitiveness’ for procurement of additional equipment for
expansion of the signal system is not impaired by the intellectual property rights.
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Expansion of Signal System

The details are explained below.,

1) Interface
The following interfaces which will be adopted to the signal system of the grant
project are open as they conform to international standards.
v Centre to Centre
v" Centre to Controller
v" Controller to Signal and Sensor
(Refer to Attachment for Detail)

2) Equipment Specification

The equipment specifications will be prepared under the grant project and will be
disclosed. Therefore, the companies can manufacture the equipment by
referring to them (as long as the conditions described on the previous page are

met).

3) Centre System
It is possible to add a lot of signals only by changing the parameter setting. The
software modification is not required for adding signais.

When adding a new center, it can be connected to the existing center if the
interface of the new center conforms to the international standard.

4) Controller

The interface is open because it conforms to the international standard, and the
functional requirement is specified by the specification. Therefore, it is possible
for many companies to manufacture the controllers.

If additional procurement is necessary in the immediate term, the controliers can
be purchased from several different Japanese companies. It is also possible that
Japanese companies provide the main parts to the Indian local companies and
the controllers will be locally manufactured by OEM (Original Equipment
Manufacturing).

The additional controllers can be connected to the centre without modification of
the centre system.

5) Signal and Sensor

213




Expansion of Signal System

The Indian local companies could manufacture the signals and sensors by
themselves because the interface (controller to signals and sensor) conforms to
the international standard, and the signals and sensors can be connected to the
controllers.

2. Area of Signal System
The signal system to be introduced by the grant project realizes effective signal
control by Area Control.

The area control is effective in the area of continuous signals having their interval
of 300 meters to 400 meter or less. If the distance is more than these intervals,
the effect will be reduced.

Therefore, standalone signals are sufficient and the area control is not required in
these areas.

It is necessary to consider the area to be expanded once the effect is confirmed
after intreducing the area control signal system by the grant project.

Attachment-1 : "Relation of UTMS Standard and International Standard”
Attachment-2 : “ISO TC204 Working Group of Standardization of Traffic
Management”
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Aftachment - 1 : "Relation of UTMS Standard and International Standard”

Layer of 0S| Model UTMS Standard Applicable International Standard
(7) End Application Layer  {Traffic Signal DATEX-ASN Message Standard |-
(7) Application Layer DATEX-ASN Communication Application StandariSO 14827- 1,2 180 15784
(6) Presentation Layer UD Type Encording Standard ISO/EC 8824-1, 8825-1, 10646-1, NTCIP1102v(1.06
(4/3) Transpori/Network LaygUD Type Transporting Standard IP: 1AB, STD51, RFC791  UDP : RFC768

. UD Type Interface Standard PPP : IAB, STD51, RFC1661
{2) Data Link Layer 59 Interface Standard PP+ IAB, STD51. RFC1661
. UD Type Interface Standard V.32

(1) Physical Layer 59 Interface Standard EIA-422-A
UTMS Universal Traffic Management Society of Japan ]
IEC Intemational Electrotechnical Cormmission
NTCIP The National Transporiation Gommunications for Intelligent Transporiation Systems (ITS) Protocol
I1AB STD . Interactive Adverlising Bureau Standard
RFC Requesi for Comments
V.32 Transfer preteol of ITU-T{intematicnel Telacommunication Unicn Telecommunication Standardization Sector)
EIA Electronic Indusiries Alliance




Attachment-2

ISOITC204 Working Group of Standardization of Traffic

Management

WG 9 1s warking on the standardization of traffic manage-
meni (tratlic indormation and cantrol, elc.). Specitically, it s
working on the systematization of information and standard-
izalion of comanunication systems belween tratfic manage-

WG 9 Integrated Transport Information, Management and Control

ment centers, betwean centars and readside madules, and
between roadside modisles, o enable efliclent data
exchange and to provide information to outside organiza-
tions.

' List of WG O wotk Bems

1 a [nterfaces belween Cenlies for Teansport Infoimation and
- Cftleet Sysisms - Pan 1: Message Defhiton Requrement -

' Dala interlacss beiween Centres for Transpod fformation
cand Conlirl Sysioms - PaN 2 DATEX-ASN Applicalicn

Dt ertaces batian Centres 3 Tinspan Incimaton &nd Conit Systems

Data exchange mvnhn:;g wadsuie moclulas mmmunk:almn ©

pication profligs [

5 Dala pxchangs inyaling oz wdies
Applization paof Ieda'.a exchange {AF-DATEX)

& ? 1oafskie modules cammitpicatios-
CFan g Appzcatrnn prm -0ata exchango (AP-DATEX} - . -

atand ..

Intagsated Transport Infoimation, Managems
Cusivol - Dala quality in ITS Systems > .

5 - Intestace Prolocol and Messaga Set Definkion bowveen
" Teaffic Signal Contiofiers and Detectols {PMSTSCD)

" The use of simulaton models I'Bi avaluten of Yafc rnanagement
¢ . systems: inpul pazametesz and eparting lemplaxe Im c|mu}zﬁion o
1 of traffi signal wnllolsyslems : L

changa protoeis lor fansport infonmation and conliol systerns

19 'Iﬂleih'gent !ranspoﬂs Fslems - Hcad:»ds modute> dala mier%ace g
: Generalized feld device | .

" itedigent o nansposi sysiemms - Roadside deuies dala intetface
Pan 2 - Vanail2 messaga skges . ¢

150 140271
1sQ 14827-2 centers for ansporl intormation and canirol systems

il BHULata mtv(lae:s il mles on !rtet-;mt Transpm' Systams (175} - DIS 14827-) fes 1r:-mspun infolmatcn and Gontrol sr[ems
g - :

£ .Pail k. General pnnciples alld do;umenlauon Irmnewmk of ap- .IESO 15784-1

or - PAM 2 ey 457040

o _ISQ 153‘23 : botwean cenlers ﬂ.?l(l roadsioz modiles - -

CTR21707

10 Defindion of dala eléments and dala narnsu belﬂeaa :oadsme s WID 1'9032' The deﬁnmors 0} & UsE-Case, leqaarements and da'aconce"(s B
:andl sgnal costreliszs lor covperalive sigeat conliel St trafflic signat control, incorporating probe dala -
" Dala nterfaces betwesn cenlies o1 ansper information and cuntiol :
11 dgslems ~ Plagonn Independsst meusl speciicalions for dala ex- - Pl 19468 ;?ggm;m;?ﬁgﬁm;& ;ﬁﬁ%ﬁﬁg;&f dna exl‘»"ﬂnslt! plotonesa

PV 20684-1 Oc_finiﬁm ol infeffaca betwaen gencral oadskie Modiiss a0 ihe oenisr

WD 20634-2

Defilion of message ro.-ma between cenlels Tt tran po
-and cortio sysfems - - : :

- Delinition of & DATEX-ASN-bazed oomrnmlcauon [.‘1020'(;0! bD

nimma_ n.

DCEI}IUOH o} ﬂn AML-based con-xmunicahon plOlOGOl batween cenic:ss

PJERdF-lES urrdenying anpicalion profies and ﬂamevmrk {o¢ documemnabaon
: regardir_rg COMMYTHEAon betwaen centers an-:l foadsids mc&jules_ : :

Applicallon profile based on TMP of mmmﬂninalloxz betwuen foadskie
madules (NTCIP 1103}

" Appication pronie based o DATEX-ASH (150 14&27; for corm‘nunicaﬁon_

Deil ifon ufd‘cl%a quairty foi ETS

: Deﬂninun of Interfacy and mas
- -ang iraffic f-:gnal comwﬁers ;

ification of mptt b "'andre_
. .5|gnal wonkeal aysiemslhiaugh 5;rnulahon -

Defttion ¢ interiace beiween 1he inlormation dispiay board and Lhe canler

tivities

The socope (center-lo-center, centers-io-roadside) of siandard-
ization being worked on by WG 9 is shown in the fkure,
Centers refer 1o franspor management cenlers. Hoadside
maodules clude signai centrol devices, information boards
and sensors installed along roads.

Ensuring interconnectivity 1s one advantage of promoting
the standardizatlon of Infermation and communication
belween centers as wel as centers and readside modules.
il also reduces the risks involved in purchasing modutes for
procurers, and in develepment Tor module suppliers.

ﬂécamly, in additon to vehicle detectors, road-to-vehicle communica-
tiong are making it possible 10 colfect iralfic information (probe data) di-
rectly. Therefors, through the presentation of a reference model, Japan

Scope of standardization

'
ISO 14827

"
1SO 15784
|

--'--D;éﬁﬂition of ata elements and data frames between roadsis units and signaf controllers for cooperative signal control (WD 15082)

made a new proposal fo help develop a platiom to wtilize probe data
for signat conlrol. This ilem was approved as NP in 2016, Gusrently CD
voling is being prepared.




Attachment-2

Communication between centers and roadside modules sefers o the
exchange of informalion between the central madules of a lranspert
maragemenl center and modules installed along roads, as well as
between different roadside modules. WG 9 plans fo prescribe this
commurication in the forrn of an application profe. The application
profile will specily a set of base standards for the three upper OS5t
layers to meet the requirements for communication between cenlers
and roadside medules. It vill also prescribe how to use the base

mmunication between Centers and Roadside Modules (ISO 15784)

slandards. As inilial versions, the Transporiation Management
Protocal {TMPY, from the LS. National Transporlation Gommunica-
tion for ITS Protocol {NTCIP), was adopted for Pan 2, while DATEX-
ASH from the 150 14027-2 international standard for communica-
tions between tansport management centers, was adopted as Part 3.
This ilem has been promoted under Japan's leadership. Parf 1
and 3 were issued in October 2008 and Part 2 in November 2015 as
1SO publications.

e

igadsihs mudule database ol toadtids modukes

QFT {Daln read roduiosth

SET (Dala write requesd
Reaponse to GET,
Responze to EET

(TMP method}

Canles-nialed jesdng and wiiting ol oth Objecks iz Lhe database ‘

; T gl
2 DA
prrer)

Aoadside madule

Standardization of Cesmmunication between the Cenlers and Roadside Modules

'
1
1
1
'
I
3
i
3
+
1
!
1
'
1
1
1
1

Hierssage exchange a} the stme

Wazage exchange al hie same bxval
modies Jeva] betoretn (oadids modules
g

ttween et and maddde

H mame
Center z]

e
{DATEX-ASN method}

NMosdside madule

(Source: ITS Standardization Activities of ISO/TC 204, 2016)




Annex-5-2

B Quantitative Effect

Indicator Baseline Value in 2016 Estimated Value Af(t*eg) introducing ATCS
1. Queue Length
{1) N(I‘i:()imum Cueue Length amongst Key Intersections 550 meters 385 meters (-30% )
(2) Average Queue Length of Key Intersections (*1) 400 meters 2B0meters (-30%)
2. Average Trave! Speed (*2) 13km/h 15kmvh (+13%) ("4}

(*1} Key Intersections = 7 intersections where traffic congestion mostly occurs amongst 29 intersections
(*2) Average travel speed on target corridor in morning peak hour

(*3) For the period of 3 years after commencement of operation

(*4) tt was found by traffic survey that the delay time waiting for signals is cne of the causes of current travel speed on the target corridor.
It was also observed that long cycle time is applied to many current signals.
Approximately 150 second is considered to be applied to the cycle time of the signal system which will be introduced in the project.
Based on this, i is assumed that maximum waiting fime for the signal is approximately 100 seconds (approx. 70% of 150 seconds).
The average travel speed afier the project was estimated by sefting approx. 100 seconds for signal waiting time for the intersections

currently taking more than 100 seconds.




Result of Signal Survey

€ Outline of carried out survey
® Surveyed Intersections: 7 Key Intersections

@ Survey Contents: The following surveys for one cycle every half an hour for all
day were carried out.

v
v

v

Signal Phase Time (to understand actual operation situation)

Passing Vehicle Counting by 10 Seconds During Green Time (to identify
degree of inefficiencies if any)

Wasted Green/Dead Green Phenomena (supplementally carried out to
confirm the situation)

€ Observations
@ It was found that there are inefficiencies in signal operation at key intersections.

® The major inefficiencies are:

The signal cycle time is generally too long.

The time for pedestrian signal is generaliy too short.

The signal phase patterns at some intersections are not configured for traffic
flow.

Thus, there are wasted green time during the traffic signal operation.

€ Quantified inefficiencies
The inefficiencies in terms of wasted green time are quantified by key intersection as

follows:
i i Wasted Green Time
Junction Name S;gn'al Ope'ratlng a‘ @
Time (Min.) Min. Ratio
01 | Queens Statue Junction 930 281 30%
Cauvery Arts and Craft
02 . 960 179 19%
Junction
03 | Trinity Circle Junction 960 329 34%
Kamraj and Cubbon Road
04 . 870 127 15%
Junction
05 | Opera Road Junction 930 144 15%
06 | Vellera Road Junction 240 (% 81 34%
Vivekananda/Bhaskaran
07 , 900 510 57%
Junction

(*} Note:

The survey time was limited to this time.
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Improvement that can be made

The optimal signal indications (i.e. green time, red time) according to traffic
demand can be given.

The inefficiencies of signal operation can be more optimized.

The group of passing vehicles will be accordingly formed by optimizing signal
time.

Then, the traffic flow will be more smoothened allowing the group of passing
vehicles to pass next intersections by coordinating signals.




B Example of Effect in Japan

The Advanced Traffic Control System (MODERATO) of Tokyo Metropolitan
Police Department was completed and started operation in February, 1995.
The following tables show the effect of MODERATO when it was

implemented.
Table1: Results of Control
Index Before Implementation | After Implementation Effect in Ratio
(1994) (1995) (%)
Total Travel Time 1194 1086 o1
[1,000 veh = hour] ’ ' '
Total Delay
448 343 23.4
{1,000 veh = hour]
Congestion
Length-time 8,423 6,066 28.0
[km - hour]
Table1: Benefit in Economic Terms
Benefit
ltems -~
{billion yen/year) (crore INR/year)
Saving in Time (TM) 107.2 5,360
Saving in Fuel Consumption (FM) 2.9 1,450
Total 110.1 5,500

The conditions of above implementation are:

e Implemented Year: 1995

¢ Implemented Area: Tokyo Metropolitan Area (approx. 621kmz2)

o Implemented Road Length: 1,515km of Major Road

¢ Implemented Number of Key Intersection: 308

e Implemented Total Number of Intersection: 6,800




Annex 3 Major Undertakings to be taken by India side
(Revised Information based on the Results of the Additional Survey)

1. Specific obligations of the Government of India and the Implementing Agency which will not

be funded with the Grant

(1) Before the Tender
NO Items Deadline In charge Eséu(;r;tied Ref,
1 [To open bank account (B/A) within ! month | DULT
after the signing
of the G/A
2 [To issue A/P to a bank in Japan (the Agent Bank) for the within ! month | DULT
payment to the consultant after the signing
of the contract
3 {To acquire approval of intersection improvement and before Detail DULT
equipment installation drawings from road administrators Design
(National Highway Agency India and Municipal)
4 [To secure and clear the location where the equipment would be | before notice of | DULT
installed the bidding
document
5 {To submit Project Moniforing Report (with the result of Detail |before preparation] DULT
Design) of bidding
documents

B/A:

Banking Arrangement

A/P: Authorization to pay, N/A: Not Applicable

DULT: Directorate of Urban Land Transportation, State Government of Karnataka

BTP:

Bengaluru Traffic Police

KSDC: Karnataka State Data Center

DOr

MOF:

: Department of Finance, State Government of Karnataka

Ministry of Finance, Government of India




( 2) During the Project Implementation

NO Items Deadline In charge Es&r;;a::ed Ref,
1 [To issue A/P to a bank in Japan (the Agent Bank) for the within  month | DULT
payment to the Supplier(s) after the signing
of the
: contract(s)
2 [To bear the following commissions to a bank in Japan for the
banking services based upon the B/A
1)  Advising commission of A/P within 1 l?"l()l‘fth DULT
affer the signing
of the confraci(s)
2)  Payment commission for A/P every payment | DULT
3 {To ensure prompt unloading and customs clearance at ports of |during the Project] DULT
disembarkation in recipient country and to assist the Supplier(s)
with internal transportation therein
4 [To accord Japanese nationals and/or physical persons of third |[during the Projectf DULT
countries whose services may be required in connection with
the supply of the products and the services such facilities as
may be necessary for their entry into the country of the
Recipient and stay therein for the performance of their work
5 [To ensure that customs duties, internal taxes and other fiscal  |during the Project| DULT
levies which may be imposed in India with respect to the DOF 9274
urchase of the products and the services be reimbursed MOF
6 [To renovate DULT Center, BTP Traffic Management Centerjbefore installationf DULT
and KSDC including air conditioning, replacement electrical of the equipment|{ BTP
fittings, lghting fixture and refurbishing if necessary, to
accommodate the equipment
7 {To acquire site access and work permission for the centers before installation)] DULT
of the equipment
8 |Internal wiring works in the building for the Control Centen before installation
(B-TIC) . DULT 3,738 -
of the equipment
9 'To remove obstacles from the Project sites before installationj DULT
of the equipment ! BTP
10 [To bear all the expenses, other than those covered by the Grant,|during the Project} DULT
necessary for the implementation of the Project
11 |1) To submit Project Monitoring Report after each work underiwithin one month| DULT
the contract(s) such as shipping, hand over, installation and jafter  completion
operational training of each work
2} To submit Project Monitoring Report {final) within one month| DULT
afier signing of
Certificate of
Completion for
the works under
the contract(s)
12 [To submit a report concerning completion of the Project within six months| DULT
after completion
of the Project
13 {To procure initial spare parts (signal pole & sensor pole) Before DULT,
completion of the 1,013
equipment
installation




NO

{tems

Deadline

In charge

Estimated
Cost*

Ref,

14

To secure operation and maintenance personnel

Before
completion of the
equipment
installation

DULT,
BTP

To replace existing gantries of traffic sign boards

Just after
commencement
of operational
guidance

DULT

349

16

To replace existing signal poles

Just after
commencement
of operational
guidance

BTP

1,345

This Part 1s closed due to the confidenciality.




This Page is closed due to the confidenciality.
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K-14011/93/2014-UT-1V/UT-V
Government of India
Ministry of Urban Development
Urban Transport Wing

Nirman Bhawanﬂszew Delhi
Dated: ¢ May, 2017.
To,

The Commissioner and E/O Principal Secretary to Govt.,
Directorate of Urban Land Transport,

Urban Development Department.

Shanthinagar, Bangalore - 560027.

Subject: Project for Implementation of Advanced Traffic Information and Management System
in Core Bengaluru.- reg.

Sir,

I am directed to refer to your letter No. DULT/33/ITS-GRANT/2014-15/2330 dated
07.02,2017 on the above cited subject vide which “Minutes of Discussion” was furnished to
' thi he..proposal - for. .implementation of Advanced Traffic Information and
 Management ystem in core Bengaluru was examined in detail. The system over a small area
compared to the entire city does not yield benefits as traffic moves in a continuumn. Also, any
expansion of the system will entail the issues pertaining to propriety. Therefore, the same not
recommended for Technical Assistance,

Yours faith;fully,
Iy / ///‘
\\'\ ; //f
(Mamta Batra)
Under Secretary to the Government of India

Telefax: 011-23062285




Phone : 080-22253958
22035074
Fax:080-22353944

| e-rnail: acsuddoffice@gmail.
MAHENDRA JAIN, ra.s., Mlice@g] com

- : No. 436, 4th Floor
Additional Chief Secretary to Government Vikasa Soudha, Dr. Ambedkar Road
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Dear Sir,

Sub: Requesting to reconsider the project for implementation of Advance
Traffic Information and Managemen( System in core Bengaluru

Ref-1: MoUD Letter K-14011/93/2014-UT-1V dated 17% June 2015

Ref-2: MoUD Letter K-14011/93/2014-UT-IV dated 20" October 2015

Ref-3: DULT Letter DULT/33/1TS-Grant/2014-15/2330 dated 07" February 2017

Ref-4: MoUD Letter K- 14011 /7 93/2014-UT-IV/UT-V dated 18th May 2017

Fah

1. The Directorate of Urban Land Transport with technical assistance from JICA has prepared
the ITS Master Plan for Bangalore and Mysore. The Master Plan intends to integrate
various technology components that are being planned by different agencies of the state
government, such that the traffic and transport issues in the city faced currently and issues
expected in the future could be solved in coherent manner using technology interventions.

2. The implementation of the ITS Master Plan in Bengaluru was decided to be taken up with

0{ the Peripberal Ring Road project under the JICA ODA loan. A DPR for PRR was prepared,
05? (. which included City ITS & PRR ITS components and was submitied.to MoUD.
3. As City ITS implementation was onc of the first city scale deployment being undertaken in
Wndia, it was decided to seek grant assistance from Government of Japan for demonstration
of some of key components on a pilot basis in Bangalore. It was intended that learnings
from the pilot implementation, could be useful for scaling up the ITS deplovment to city
wide. In this 1‘ega1'd, DULT had submitted the grant application for Grant-in-Aid jn October
2014 through MoUD. The grant proposal envisages establishing of:

e Beongaluru Traffie Information Centre (B-TIC)
e Advance Traffic Control System (ATCS) for 29 locations

e Variable Message Signs (VMS) for 3 locations. //
e Automatic Traftic Counter and Classifier (ATCC) /LQ
e Queue-length Measurement Seasor (QMS) @\JQ
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The application was recommended to DEA by MoUD (Ref 1&2) after obtaining
clasification from DULT. Subsequently, after DEA’s recommendation, JICA had dispatch a
study team to carry out preparatory study for the ITS grant project in Bengaluru. The draft
preparatory study includes finalization of location for ITS implementation, technology
scooting keeping in view interoperability requirements, setting expected outcomes,
preparation of operations and maintenance scope, stakeholder consultations, undertakings
from both the gqvermnents on responsibilities, implementation plan, and cost estimation,
etc.
‘The agreed Minutes of Discussion (M/D) between DULT and JICA was submitted to
MoUD (Ref 3) for approval and recommending the ITS grant project for implementation.
On 18" May 2017, DULT received official confirmation from MoUD (Ref 4) for not
recommending the project for technical assistance and the following reasons were cited for
the same:

i.  “The system over a small area compared to the entire city does not yield benefits

as traffic moves in a continuum”,

i, “Expansion of the system will entail the issues pertaining to proprie'éy”
With regard to the above concerns, we would like to acknowledge that thes;e were duly
deliberated while preparing the grant proposal and also at various stages'. during the
preparatory study.
With respect to the concern of MoUD regarding the anticipated benefits of the small scale
pilot implementation, it may be noted that grant comporents of ITS Implementatlon were
carved out from the ITS Master Plan for Bengaluru, wherein [TS 111tervent10ns Were
planned in a wore holistic manner. The Directorate also intends to 1mpiement a city wide
ITS, and a proposal for which was also put forth to MoUD as sizeable benefits in traffic
improvement can be realized at city scale. However, ITS implementations are complex that
requires involvement of multiple stakeholders and currently the expertise available within
the country is also limited. Hence, it was decided that the pilot ITS implementation is very
essential to be taken up, so that the fearnings could be utilized before embarking on a city
wide implementation.
We would like to clarify that in the pilot implementation certain components like
establishment of B-TIC (which includes probe system center console, VIdeo wall and

servers) would be for city wide operations, and other field components like advance signals
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12.

systems (ATCS), ATCC, VMS, clc. are proposed for smaller scale at key locations in
Bengaluru. Once the field systems arc implemented, calibrated and demonstrated to work
well in Indian conditions, these systems would be further scaled to other locations in
Bengaluru.

The ITS systems that have been proposed for Bengaluru through the Japanese Government
grant was consideved after carcful examination of the benefits that have been measured in
implementation 1 Japan. For example, similar ATCS implementation in Tokyo
Metropolitan Area (621 sq. kms.) has helped the city reduce total delays in the area by more
than 23% and length of congestion (queuing) by 28%. In terms of economic benefits, the
total savings in time and fuel consumptions has been determined as Rs. 5,500 crore per
year.

Although, as rightly pointed by MoUD the economic benefits of the scale achieved in
Tokyo Metropolitan Area would not occur with small scale (pilot) implementation in
Bengaluru, localized benefits in traffic improvements is very much anticipated with the
proposed pilot jmplementation.  In this regard, JICA has established indicators to
objectively measure the impact of pilot implementation. For example, the average queuc
Jength at junctions where ATCS would be implemented is anticipated to reduce by 30%
post implementation and the average travel speed on the corridor is anticipated to increase

by 13%.

| In the preparatory study for the grant project, it has been measured in an initial survey that

at key intersections where ATCS is proposed, that currently the underutilization of green
time at signals is averaged for 7 junctions at about 716 minutes in 15 hours of operations
and the maximum vaiue of underutilized green time was measured to be 510 minutes,
translates to about 57% of time the green time is underuiilized. Thus, clearly an opportunity
for adaptive traffic signals (ATCS) to minimize the underutilization of green time in real-
time operations, which would improve the overall operational efficiency at proposed
junctions. Further as the proposed ATCS is also required to achieve synchronization of
group of signals in the area, number of stops per vehicles 1s anticipated to reduce there by
increasing average journey specds.

MoUD has raised concern that expansion of the system will entail the issues pertaining to
propriety. DULT has in several occasions emphasized that interoperability and scalability

of the system should be incorporated in the system design and specification. Japanese
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counterpart has agreed to this. and the same has been incorporated in the Minutes of
Discussion (M/D) submitted to MoUD,

13. It may also be noted that DULT has examined the signal systems implemented in Japan and
many cities their ATCS (MODERATO) has been implemented and in operation along with
other stand-alone signal systems. For example, in the Tokyo Metropolitan Arca
MODERATO is operational at 49.8% signalized junctions and remaining junctions are
operated by stand-alone signal systems. The proposed ATCS for Bengaluru has capacity to
expand upto 128 signals and these ATCS signals can coexist with other ATCS or stand-
alone signal systems.

14, DULT has further ensured that in the proposcd grant project the contractor would also be
responsible for carrying out the operations and maintenance (O&M) for 5 years after
commissioning of the systems, so that the anticipaied benefits can be demonstrated. DULT,
in subsequent discussions with JICA has also laid conditions that in the course of O&M,
focal technology partners have to be enabled by the project contractor, so that continued
spares and skilled manpower would be available locally.

15. Traffic congestion in Bangalore is one of the critical infrastructure bottlenecks and optimal
utilisation of existing road infrastructure using intelligent transport system is a part of the
strategy to remove these bottlenecks. This project is expected to help in mitigating the
traffic issues and provide necessary learnings for further citywide expansion of ITS.
Considering the readiness of the project and the leap of progress that has been made,
including bringing various stakeholders on-board, securing of space for BTIC, and signals,

ete. the proposal may kindly be re-examined by MoUD.

With regards,
Yours sincerely,

!
1

S1i Durga Shanker Mishra, [AS
Secretary,

Ministry of Urban Development,
Government of India,

New Delhi.
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File No.K-14011/93/2014-UT IV

K-14011/93/2014-UT-IV/UT-V
Government of India
‘Ministry of Housing and Urban Affairs
Urban Transport Wing

Nirman Bhawan, New Delhi
Dated: 10th August, 2017.
To,
The Chief Secretary
Government of Kamataka,
Vidhan Soudha
Bangaluru - 560027,

Subject: Project for Implementation of Advance
Traffic Information and Management System in
Bengaluru- regarding |
Sir,
I am directed to refer to your letter No.
DULT/33/ITSGRANT/2014-15 dated 20.7.2017 on the above
cited subject.

The above mentioned proposal has been re-examined
in the light of clarifications received vide GoK's letter dated
10.7.2017. This Ministry supports the proposal for
implementation of Intelligent Transport System (ITS) on pilot
basis in Bangaluru with grant assistance from JICA. GoK may
take further necessary action in this regard.

Yours faithfully

NS4
(Mamta Batra)

Under Secretary to the Government of India
Telefax: 011-23062285
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Soft Component (Technical Assistance) Plan



PREPARATORY SURVEY
ON THE PROJECT
FOR
BENGALURU METROPOLITAN REGION ITS
IN
THE REPUBLIC OF INDIA

Soft Component Plan



1. Background
(1) Background of the Project

"The Master Plan Study on the Introduction of Intelligent Transport Systems (ITS) in
Bengaluru and Mysore in India (January 2014 to June 2015)" (hereinafter referred to as
"the Master Plan Study") was conducted by the Japan International Cooperation Agency
(JICA). The Master Plan Study proposes to develop various ITS in Bengaluru
Metropolitan Area in phases: Short-term (Phase 1: 2015 to 2019), Mid-term (Phase 2:
2020 to 2024), and Long-term (2025 onwards).

After the Master Plan Study, the Technical Review for Bengaluru Peripheral Ring Road
Construction Project (hereinafter referred to as “Technical Review Study”) was done from
April to December 2015 by JICA and the top priority issues for ITS were identified as

development of the "Bengaluru Traffic Information System" and "Signal System".

(2) Background of the Soft Component
The systems to be installed on this Project are as follows:
1) BTIC System

DULT has no experience in the operation and management of BTIC system. Therefore,
smooth commencement will be difficult in the initial stage just with the guidance in system
operation/maintenance provided by the contractor. Furthermore, sustainable and constructive
usage of traffic information will also be difficult because of inadequate knowledge in method
of analysis for traffic information.

Hence, assistance to acquire sufficient skills required for operation and maintenance (O&M)
as well as preparing an operation/maintenance manual for the BTIC system for its smooth
commencement is necessarily to be provided. Acquiring knowledge on methods of analysis
for traffic information, utilization for transport planning, and appropriate information

management also need to be assisted by the soft component.

2) TMC System

The signal system to be developed in this Project requires to review parameters according to
the changes in traffic condition. The traffic signals have already been operated by the BTP.
However, the BTP does not have enough experience or skills to properly grasp the traffic
condition and continuously maintain control the functions of the signal system such as setting
parameters responding to the changes of traffic condition. There are also issues on the
capability for proper improvement/maintenance of the intersections where the traffic signals
will be installed to exert the effect of the signal function and proper method for educational
activities on traffic safety provided by police officers.

Therefore, technical assistance by soft component is required mainly for methods of traffic



survey to review parameters, parameter setting, and management of traffic information
including amendment of the current operation/maintenance manual. Method of improving
road intersections to enhance the effect of signal control and educational activities to raise
awareness of drivers and residents on traffic safety conducted by police officers also need to

be assisted by the soft component.

VMS has already been operated by the BTP; however, the BTP has no experience to
comprehend traffic information obtained from BTIC system and accordingly set the necessary
information to VMS system.

Therefore, training through the soft component is required mainly for methods of
comprehending traffic information obtained from BTIC system, collecting/managing
information to be provided such as traffic accidents, and deciding necessary information to be
shared.

As for the methods of O&M for system and device, the manual and training will be

separately given by the contractor.

(3) Concept of the Soft Component

The following items from (a) to (g) shall be conducted properly for the efficient operation of the

systems mentioned above:

(a)  Basic operation / maintenance of each system;

(b)  Integrated and efficient operation / management of each system;

(c)  Management of the traffic information of BTIC system;

(d)  Operation / management of the signal system including setting various parameters;

(e)  Operation / management of VMS for the provision of the traffic information;

(f)  Analysis of the traffic information of BTIC system and reflecting that to the road transport
policy; and

(g)  Conducting educational activities for the improvement of traffic safety.



2. Goals of the Soft Component

The goals of the soft component for each party are as follows:

Table-1 The Goals of the Soft Component
Name of Body Object Person Goal
DULT Engineers  responsible  for the | Available to conduct a stable and
operation / maintenance of BTIC | sustainable provision of traffic
System and for planning the road | information from the BTIC System.
transport policy. Available to utilize the collected /
analyzed data efficiently.
BTP Engineers responsible for the | Available to conduct a stable and
operation / maintenance of TMC | sustainable operation of TMC
System for conducting the design of | System.
intersections. Available to conduct a sustainable
adjustment of the parameters setting
for signal system.
BBMP Engineers responsible for planning of | Available to plan an efficient road
the road traffic policy and conducting | transport  policy and  design
the design of intersections. intersections properly.

3. Effect of the Soft Component

(1) Effect of the Soft Component on BTIC System

The role of each agency related to the city traffic can be clarified.

The collaborative relationship of system operation, road traffic management, and road traffic
planning among each related agency can be clarified.

The technical capability for conducting basic O&M can be developed through preparing the
O&M manuals in the soft component.

The way to control and make efficient use of traffic information can be acquired.

(2) Effect of the Soft Component on TMC System (Signal System * VMS System)

The technical capability for conducting basic O&M can be developed through preparing O&M
manuals in the soft component.

The skills to do research on traffic condition, properly grasp traffic condition, and reconfigure
operation can be developed through continuously resetting the parameters responding to the
changes of local facilities and traffic condition.

The way to conduct O&M and improve the intersection for enhancing effect of the signal
system can be acquired.

The way of traffic control and enlightenment activity for improvement of traffic manners can be

acquired.



4 . Confirmation Method of the Outcome Achievement

During the technical support, it is necessary to grasp the value of the outcome achievement in each
case. From a quantitative perspective, the person in-charge of the technical support arranges the
expected outcome in the evaluation table and gathers the result. The Case of the Evaluation Table of

the Outcome Achievement is indicated in Table-2.

Table-2 Case of the Evaluation Table of the Outcome Achievement

Evaluation Item Grade

From the technological aspect of conducting O&M in BTIC System
1. Organizational structure
* Do you understand the role of each agency and activity?
* Is the way clarified to offer necessary information and to cooperate with each
agency?
2. Planning O&M manual
* Do you understand the process in conducting O&M?
3. Information control technique
* Do you understand basic traffic information control technique? (include
managing link and section)
* Do you understand the structure of database?
4. Methods on analysis and utilization of information
* Do you understand the methods on analysis of information?
* Do you understand the methods on utilization of information?
From the technological aspect of conducting O&M in the TMC System
1. Revising the O&M manual
* Do you understand the process in conducting O&M?
2. Information control technique
* Do you understand traffic information control technique?
* Do you understand the structure of database?
3.Traffic survey and analysis/ application to signal system
* Do you understand the way of traffic survey?
* Do you understand the result of traffic survey and the analysis of traffic
information?
* Do you understand the application to signal system?
4. The way to reset the signal system
* Do you understand the calculational procedure of proper parameter? (signal
phase and timing)
* Do you understand the way to reset the design of sub-area?
5. Design of intersections/maintenance
* Do you understand the configuration design of intersections?
* Do you understand marking design of intersections?
6. Effective use of the signal system
* Do you understand the way of traffic control?
* Do you understand the way of enlightenment activity for the improvement of
traffic manners?




5. Action and Support Plan

(1) Target Members of Soft Component
The soft component training will be conducted mainly to the engineers of DULT and BTP; engineers
of BBMP (Bengaluru City Government) will also be included. The number of target members for

technical support and groups divided by specialty are shown in Table-3.

Table-3 Number of Target Members for Technical Support and Group According to Specialty

Number of People
Agency Duties Responsible | Person Group
Person in-charge
Operation 1 2 A
DULT Transport Planning 1 6 B
Operation 1 6 C
BTP Parameter Setting 1 6 D
Intersection Designing 1 6 E
BBMP (Bengaluru Transport Planning 1 4 F
City Government) Intersection Designing 1 4 G
(2) Contents of Activities for Technical Support
The contents of activities for technical support are shown in Table-4.
Table-4 Contents of Activities for Technical Support
DULT : BTIC System __(One Month)
Period
Contents of Activities Group Required
(Week)
1. Demarcation of roles among related agencies and method of A- F
cooperation/coordination with each agency (Responsible 0.5
Person)
2. Preparation of system O&M manual A 15
3. Method of information management A 0.5
4. Methods for analysis and utilization of information B.F 1.0
5.Explanation of required organization structure for
information management and BTIC system in the future A,B,F 0.5
6. Assessment A.B.F i

BTP: TMC System (One Month)




Period
Contents of Activities Group Required
(Week)
1. Amendment of O&M manual for system C 15
2. Method of information management D 05
3. Method/analysis of traffic survey and method of applying to
signal designing D 0.5
4. Method to review parameters for traffic signal operation D 05
5. Method of intersection designing/maintenance E.G 05
6. Explanation of fundamentals and method of educational
activities and raising awareness of traffic safety C,D,E 0.5
7. Assessment C.D.E.G i

(3) Support from Japan

The number of people in-charge of technical support from Japan is one engineer who advises the
BTIC in great part (Japan: 0.5 months, Bengaluru: 1.0 month) and one engineer who advises the

TMC in great part (Japan: 0.5 months, Bengaluru: 1.0 month)

7 . Operating Schedule

Fieldwork period is from September 2019, after the operational explanation by supply traders, to

October 2019.



Year 2017 | 2018 2019 2020

Japanese Fiscal Year H29th H30th H31st H32nd

Item n|le|l v |23 4s|e| 78] 9ofw|]ujn|i|2]3

IS
o
EN
<
o
©
>
)
©
>

Exchange of Notes (E/N) A

Grant Agreement (G/A) A

Banking Arrangement (B/A) A

Contract

Contract of Consultant A

Authorization to Pay (A/P)

>

Confirmation of Project Plan q

Preparation of Tender Documents _

Approval of Tender Documents Legend

I A :WorkinJapan

Announcement of Tender (Tender Opening)

rfI

B A :Workin India

Delivery of Tender Documents

Detail Design

Bidding (Tender Close) VN

Evaluation of Tender =

L

Contract of Contractor 4

Authorization to Pay (A/P) A

Preparation of Design Drawing [ —

Manufacturing

-

Pre-check and Meeting (Consulting & DULT)

Confirmation of Approval Drawings and =
Verification

Factory Inspection, Inspection before ]
Shipment

[ &

Shipping before Inspection

Equipment procurement

Transportation s ———

Operational guidance (B-TIC System)

Operational guidance (ATCS)

Commissioning/ Handing Over / Inspect
before the warranty period.

Procurement Process

(DCenter System (Installation and
Adjustment)

(@Queue Length Measurement System
(Installation and Adjustment)

(@DVariable Message System (Installation and
Adjustment)

Construction Work

(®)-1 ATCS / Roadside Equipment
(Installation and Adjustment)

@ATCC System (Installation and
Adjustment)

(5)-2 ATCS / Center System (Installation and
Adjustment)




8. Deliverables
The deliverables of the soft component are as follows:
(1) Final report for the Indian government

(2) Final report for JICA

(3) Manual of O&M

9. Primary Responsibility of the Other Country’s Institute

The JICA Study Team would need for target achievement of the soft component not only the results
of the soft component investment but also continually conducting the O&M by the country’s

institute and BTP. The primary responsibilities of the country’s institute and BTP are as follows:

Analysis of traffic conditions by using BTIC System and development of traffic plan

* DULT analyses traffic condition based on the BTIC System and continually implement
the traffic plan. In addition, DULT cooperates with each agency, shares the problem, and

discusses preferential plan periodically and continually.

Enlightenment activity for signal system to BTP, residents, and drivers

* BTP teaches the way of traffic control continually to the local traffic office in order to
use the signal system effectively at the intersection.

+ BTP makes residents and drivers know pedestrian’s manners, driver’s manners, and so
on, and move ahead on the enlightenment activity for improvement of traffic manners.

+ DULT cooperates with BTP and move ahead on the enlightenment activity.

Improvement of traffic information and the way to offer them by using the BTIC System

* DULT discusses with each agency periodically and continually and is concerned in
gathering necessary information to offer it to the BTIC System. In addition, DULT has
to make a study on the ways to offer information and traffic information considering

the needs and improvement from now on.
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Reference (Basic Drawings)
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