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EXECUTN&IMMARY

This report provides technical assistance in regards to the implementation of an ATCS. The first stage
is to connect 15 intersections to an ATCS. This will provide benefits in improved operation and
management of the road network. Coordinationhere appropriate, can be achieved, better
selection of cycle and phase times can also be achieved.

Ultimately, an ATCS can be configured to provide priority for different transport modes, in particular
public transport.

However, improvements and upgradesth the intersection and pedestrian crossing infrastructure
are required. This is highlighted in the report.

A review of the urban transport network and specific proposals for the development of urban
transport in Surabaya including the Bus Rapid Travesitbeen undertaken.

Vi



CHAPTER 1: BACKGROUFII

CHAPTER BACKGROUND

1.1 BACKGROUND

As road traffic volumes increase in Surabaya, the result is an increase in traffic congestion for all road
users and a potential increase in accidents. A proposal is to deploy an ATCS within an Intelligent
Transport System consisting of CCTV and Variable Message Signs.

In the 1990s, an ATCS was installed in Surabaya using a SANCO technology (Spain). Some of the
traffic signals in Surabaya have fixed time programs using the SAINCO system, CONTRAF and PLC
controllers. This system has a number of inefficiencies, being maintenance and lack of sustainability
with future systems (ex. Public Transport priority systems).

1.2 GOAL

The goal of this activity is to contribute to the long term development of Indonesia bydprgv
appropriate technical support to develop and implement an ATCS in Surabaya, East Java.

1.3 OBJECTIVES

The objectives as stated by Surabaya City Council at a meeting on the 18 March 2010 are to:

1 Improve safety
9 Increase traffic flow
T Environmental sustairide
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CHAPTER 2DENTIFY LOCATIONIRATCS

2.1 SITES

Sites to be connected to an ATCS as identified by Surabaya City Council are in Table 1. Refer to
Annexe 1Ifor the map locations.

Tablel: Sites to be connected to an ATCS (stage 1) astifled by Surabaya City Council

Surabaya CC

Site Number Intersection Name

1 Jalan Diponegoro/Jalan Raya Darmo/Jalan Wonokromo

2 Jalan Diponegoro/Jalan Cillwung

3 Jalan Dipenegoro/Jalan Kutal

4 Jalan Dipenegoro/Jalan Musi

5 Jalan Dipenegoro/JalarShtomo

6 Jalan Raya Dipenegoro/Jalan RA. Kartini

7 Jalan Raya Dipenegoro/Jalan Pasar Kembang/Jalan Banyu Urip

8 Jalan Kedung Doro/Jalan Kedungsari

9 Jalan Kedung Doro/Jalan Embong Malang

10 Jalan Praban/Jalan Blauran

11 Jalan Tembaan/Jalan Bubutan

12 Jalan Tembaan/Jalan Pahlawan

13* Jalan Kebon Rojo/Jalan Veteran

14 Jalan Praban/Jalan Tunjungan

15 Jalan Raya Darmo/Jalan Dr. Sutomo/Polisi Istimewalélaciudaga Darmo/Jg
RA. Kartini)

*After a discussion with City of Surabaya (25/03/8ie No 13 may not be included in Stage 1 due to
budget reasons

The following comments are provided on the sites to be connected to an ATCS:

The proposed sites are on Jalan Dipenegoro (intersections 1 to 7) are ideal for an ATCS, due to the
spacing betwemr intersections, minimal side road or kerb side friction, constant speeds and
dedicated right and #urning lanes.

The other sites can be connected to an ATCS and will have benefits of better traffic control and
reduced delays. Some of the other locatioren be setup with coordination as they have similar
traffic volumes on the main road and because they are closely spaced.

Jalan Raya Darmo/Jalan RA. Kartini is connected to the same controller as Jalan Raya Darmo/Jalan Dr.
Sutomo/Polisi, this ensures cabnation via a hardwire connection for northbound traffic. The right

turn at RA Kartini operates twice in the cycle, to reduce delays for right turners. A software timer can

be used in a new program to improve the coordination.

It is recommended that Jalafembaan/Jalan Semarang/Jalan Dupak/Jalan Pasar Turi is connected
due to the spacing and the traffic patterns volumes, as soon as possible (i.e. Stage 2).
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Figure 1 shows stationary queues at Jalan Tembann/Jalan Bubutan, in the PM peak heading west to
Jalam Tol Surabay&resik, blocking northbound traffic on Jalan Bubutan. Therefore it is
recommended that intersection Jalan Tembaan/Jalan Semarang/Jalan Dupak/Jalan Pasar Turi is
included in an ATCS system so as a coordination can be provided to clear theaRMraffic.
Consideration could be given to installing departure side queue detectors to restrict traffic heading
westbound to ensure north/south traffic is not affected. Other works are required, such as reviewing
the parking to better manage the tradfand improve capacity.

Figurel: PM peak traffic on Jalan Tembaan (heading towards Jalan Tol Surab@&yasik) blocking
northbound traffic on Jalan Bubutan

Source: Field trips March 2010

The typical traffic volumes on Jalan @iggoro (survey undertaken 23 June 2009), one of main
north-south arterials are shown in Table 3. Approximately 60000 vehs/day on a week day use Jalan
Diponegoro. Seven of the fifteen sites for the first stage of the proposed ATCS are on Jalan
Diponegoro.

Table2: Traffic volumes on Jalan Diponegoro

Northbound Traffic Volumes on Jalan Diponegoro

Period Volumes

AM peak (9:00 to 10:00) 2130

PM peak (18:20 to 19:20) | 2022

Total (5:00 to 21:00) 27187

Southbound Traffic Volumes ofadeDiponegoro

AM peak (7:20 to 8:20) 2065

PM peak (16:10 to 17:10) | 2661

Total (5:00 to 21:00) 29033
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The traffic flow patterns for motor bikes and light vehicles are shown in Figure 2 and 3 for

northbound and southbound.

Figure2: Traffic flows (Motor Cycles and Light Vehicles) from 5:00 to 21:00 on Jalan Diponegoro

(northbound)
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Figure3: Traffic flows (Motor Cycles and Light Vehicles) from 5:00 to 21:00 on Jalan Diponegoro

(southbound)
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Source: Citpf Surabaya

The traffic volumes and flows vary over the day and the day of the week, which results in fixed time

systems being inefficient. ATCS will vary the green times and cycle times, dependent on traffic
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volumes and levels of congestion. Also, ATAIReliect traffic volume data 24 hours a day, 7 days a
week, so analysis and trending can be undertaken.

2.2 CONTROLLERS
2.2.1 Existing Controllers

As stated in a presentation provided by Surabaya City Council, some of the existing controllers are as
follows:

1 Sanco Traffic controllerg 6

1 ConTrafig 7 units

1 PLQG 42 units

New controllers are required to ensure that detector inputs and signal outputs are mapped. The
latest traffic signal operational features will be included in the design (refer to 2.2.4). Adsogtv
controllers have software interlocking to ensure conflicting movements will not operate
simultaneously.

2.2.2 Controllers with UPS

It is recommended that SCATS compatible controllers are installed with UPS systems to ensure traffic
signals still operaterhen power failures occur, which according to Surabaya City Council, is frequent.

A new controller can have an-built UPS, which costs an additional $AUD1 08®,000.

UPS are required to power a site for minimum of 6hrs (without mains power), Ipitatfyy can
power a site for at least 9hrs.

2.2.3 Controllers with ELV

SCATS compatible controllers can operate with 42 volts with the following benefits:

1 Safer for techniciansin the case of electrocution, 42 volts is ndeadly. Also, as the Signal
Groupswould be powered with 42 volts, the technicians will be able to operate on the site (e.g.
lanterns) without potentially switching off the site.

1 Safer for public if a pedestal gets knocked down, live wires can be exposed, but instead of 240v,
it will only be 42v.

1 5-10% reduction in power consumption.

1 When used in conjunction with LEDs lanterns, up to 90% reduction in power consumption can be
realized, most of the reduction in power comes from the LEDs.
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2.2.4 New Traffic Signal Operational Designs

Traffic sijnal controllers should be upgraded at least every 15 to 20 years to ensure the controllers
are being supported by manufacturers. An audit of the cabling is required to determine if there are
sufficient cabling cores to drive signal group outputs.

Detailedtraffic signal layout plans are required to enable the designs. The plans will include the
following features:

Hardware (pedestals, lanterns and displays), number of lanes, linemarking, position of vehicle
detectors, phasing and any static signing.

With new controllers, a new design or personality will be undertaken which allows the following:

Allocating signal group numbers, this is important when configuring an ATCS, particularly where
signal groups are conditional (i.e. only operate for part of the phas

Allocating detector numbering, this is important when configuring an ATCS where some Strategic
detectors will be used to control the main operating parameters (i.e. cycle time, phase time and
offsets). Other detectors will have tactical functions,ingliand extending signal groups and phases.

The phase sequence will be designed to provide efficient operation. Phases can be skipped if not
demanded or the phase sequence can be altered. Special phases can be programmed for major
events (ex. festivals) drfor priority for alternate transport modes (ex. Bus phases).

Detector functions are programmed to call and extend phases.

Special conditions can be programmed (ex. Repeat phases, special conditions for different road users
¢ priority phases for buses ammkbdestrian conditions).

Timesettings (i.e. pedestrian timesettings, yellow and allred times and minimum green times) will be
designed.

Fallback operation (i.e. Flexilink) which is a fixed time operation, and normally operates when
communications are fault is included in the new program. The fallback operation maintains typical
coordination and typical phase times.

2.3 DETECTION SYSTEMS

The detection system is important component of an ATCS. It provides detection of vehicles to call
side road movements or @ses (a group of neoonflicting movements) and to provide information
about traffic volumes and occupancy to determine how congested an approach may be. Strategic
decisions can be made by an ATCS to adjust the cycle time, phase green time and offsets for
coordination purposes so as to manage the operation efficiently.

Detectors can be inductance detectors, pedestrian push buttons, video detectors, infra red,
microwave and wireless studs.

The condition of the road surface and the kerb and channel in Syaafvefer to Fig. 4), particularly
on the side road approaches, means inductance detector loops will be difficult to install.

The main road on Jalan Diponegoro has full depth asphalt which allows for inductance detectors to
be installed.
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Video detection cold be used on side roads. It maybe necessary to have wireless communications
between the video detectors and the traffic signal controller, as hard wiring the detectors may be
problem due to the services (ex. drainage) and lack of kerbing.

If video detetion is required on an approach, an adequate outreach or offset from a pedestal is
required. Height is also important, to overcome optical occlusion. Information from video detection
manufacturers indicates a height of 7.0 m is required for a 4 lane apbroa

Figure4: Road surface on Jalan Dr. Sutomo at Jalan Diponegoro/Jalan Dr. Sutomo

Source: Field trips March 2010

Figure 5 shows a typical detector map with stop line detectors and if required queue detectors. It is
important that detectors are installed in each lane, normally 4.5 m in length and 0.7 m from the lane
line marking.

Figureb: Typical vehicle detector layout

DD i Pedestal ol
27

=,

L]
L]

—_
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2.4 COMMUNICATIONS

The controllers are connected to ATCS usingahewing options:

Standard voicggrade telephone line with a PSTN module in the controller

Figure6: PSTN Communications

Micro Connect PSTN
Linking Control Module
(LCM)

Traffic Signal Contreller

Serial DBY to DB25 TSC cable

240V Power
(IEC Cable)

RJ12 —RJ12

Telco POA
+  (Krone
RJ12)

Transient
Voltage
Protection

RJ12 — RJ12

Source: Micro Connect Pty Ltd, Linking Module Installation Manual
Wireless and fibre optic communicationan be utilised.
2.5 LANTERN HARDWARE
2.5.1 Vehicle lanterns
The lantern hardware requires reviewing, to ensure approaches have adequate displays. Figure 7
shows an approach on Jalan Diponegoro where there are no secondary displays. Often vehicles at the
stoplineg At f 0SS Wi220SRQ o0& @OSKAOESa FTNRY O0SKAYR (2

Figure7: Lantern displays on Jalan Diponegoro

V ) B '
NO BACKUP LANTER
NISPI AYS EOR \V/EHRCIAT

Source: Field trips March 2010
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Typical lantern displays arrangement (primary, secondarytentidry) are shown in figure 8.
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Figure8: Typical lantern displays
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Source: Vicroads Traffic Engineering Manual

2.5.2 Pedestrian Lanterns

Many of pedestrian lanterns at signalizing intersections are not operating. It is recommemnated t
pedestrian lanterns are audited and repaired. Push buttons should be installed and programmed in
new designs, so as pedestrian signal groups operate on demand only. This will improve compliance
for vehicles and pedestrians.

Figure9: Typical pedestrian crossing where the pedestrian lantern is not operating
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Source: Field trips March 2010
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It is recommended that all zebra crossings on the main roads are signalized to protect and give
priority to pedestrians.Tabel : Jumlahnilzatan Penyeberangan dan Zebra Cross di Jalur Tengah
These zebra crossings are usually crossing 3 or more lanes on main roads. The signalized pedestrian
crossings can be linked to an ATCS, to minimize stops and delays. Currently, pedestrians are crossing
WAGK ALISSRAY3 GNIFFAO y2G ad2LAy3 +d GKS T SoNT
to ensure vehicles will stop for pedestrians. This is unsafe, particularly for the elderly and young, who

are the main group using these crossings.

Table3: Number of Zebra Crossings in the Central Area

Zebra Crossings

With Signals \ggug?st
1 A. Yani 1 9
2 Wonokromo 1 1
3 Raya Darmo - -
4 Urip Sumoharjo - -
5 Basuki Rahmat 1 -
6 Embong Malang 1 -
7 Blauran 1 -
8 Bubutan 2 1
9 Indrapura 2 3
10 | Perak Barat/ Perak Timur | 1 7
11 | Rajawali - -
12 | Veteran - -
13 | Pahlawan 2 1
14 | Gemblongan 2 1
15 | Tunjungan 1 2
16 | Gubernur Suryo 1 1
17 | Panglima Sudirman 2 1

Source: City of Surabaya

2.5.3 Other Hardware

Push buttors should be accessible for all pedestrians (i.e. mounting height should be 1 m) and
adjacent the crossing. Standard layout plans can be provided.

A number of pedestals have terminal strip covers missing where electrical cables are exposed. The
covers shuld be replaced to ensure safety for pedestrians and to ensure water does not affect the
cabling.
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FigurelO: A pedestal with terminal strip cover missing, with exposed wiring

Source: Field trips March 2010

2.5.4 LED lanterns

Some loations, have LED lanterns, it is recommended that all lanterns are eventually upgraded to
LED. The benefits of LED are as follows:

f
f

80% reduction in power consumption.

The typical reliability of today's LEDs is I0yrs, whereas an incandescent bulb daih within
1yr.

The LED aspect is only deemed as 'failed' when more than 20% of the pixels are expired.
LEDs are more brighter and conspicuepsoven to increase intersection safety.

LEDs can operate via a UPS, due to the low power that is drawn.

2.6 CQJNTDOWN CLOCKS

At most intersections, there are countdown clocks for vehicles. Countdown clocks work with a fixed
time system as the phase times do not change, but only when there is a plan change.

With an ATCS system, the cycle and phase times change @ue and phases can terminate early if
there are no vehicles. Therefore the countdown clocks are not able to be used, unless on the main
road phase and the last 10 secs or so are counted down. This is similar to the operation at locations
in Kuala Lumpuwith SCATS.
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2.7 U-TURNS

The current kturns at centre median openings, reduce the capacity by effectively blocking the right
lane in both directions, as vehicles are turning from a shared lane. A dedicated U turn lanes should
be considered. If a dedicatddturn lane cannot be implemented because of insufficient width or
services, then a U turn from the left side of the carriageway should be investigated. This will result in
the movements being controlled, similar to the layout in Figure 11.

If a BRT is iplemented, it is critical that the BRT is not restricted by turning movements and the
capacity at these locations is not further impacted. Controlled pedestrian movements could also
operate at these locations, in the shadow of théugnh movement.

Figurell: An existing U turn operation at Jalan Raya Jend. Ahmad Yani and proposed U turn layout from left
hand side of a median opening

Source: Field trips March 2010 and VicRoads P turn













































































































































