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1.3.6 Automatic fare collection

A system of magnetic tickets with entry and exit checking
is proposed which can be adapted to a variety of fare
structures. It is expected that eventually most sales will
be multi-ride and will occur off-system.

Stations will be equipped with single-journey multi-fare
vending machines. Entry to and exit from the paid area
will be by turnstile tripod gate. Station computers will
supply data to ticket checking units and will gather
statistical data on wusage, failures, servicing etc. A
central computer system will gather this information con a
regular poll basis from each station and alert maintenance
staff as soon as a defect is encountered.

1.3.7 Environmental control

The platform at elevated stations will be open to the
atmosphere and will not be mechanically ventilated, tha
concourse will be relatively small with a large number of
openings and will be mechanically ventilated. Permanently
occupied staff areas will be air-conditioned. The station
platforms and concourses in at grade sections will be open
and will not be ventilated mechanically but staff rooms
and some plantrooms will be air-conditioned. Facilities
designed to eliminate pollution caused by diesel
locomotives.

1.4 URBAN FREEWAY AND LOCAL ROA

1.4.1 General

The proposed scheme 1includes an elevated urban freeway
network and 1local ground level roads to relieve traffic
congestion . and to provide capacity for the anticipated
economic growth in Bangkok.

1.4.2 Urban Freeway System

The elevated urban freeway will provide a tolled arterial
network for Bangkok. The urban freeway will be a dual
three lane highway with hard shoulder, for which a typical
section 1s shown in Section 2.2.2 of this Appendix.

Design standards to be adopted are given in Appendix E.
The freeway will be designed for 80 kph design speeds and
discussion will be held with the local highway authorittes
to review the current geometric design standards.

Locations of interchanges will be agreed with the relevant
‘authorities to suit both the existing and proposed road
networks. Allowance will also be made for other proposed
expressways to complete an overall co-ordinated network.



Preliminary 1interchange 1layouts will be prepared at a
later date for discussion and approval.

Toll facilities will be provided at locations to be agreed
by incorporating toll plazas within freeway interchange
layouts. Traffic management proposals will be developed to
cater for a variety of vehicles including private,
commercial and public transport. The number of toll booth
lanes will be determined from estimates of traffic flow
and the alignments designed to maximize capacity of
approach lanes. Early discussions with the relevant
authorities will be undertaken to establish methods of
toll booth operation. This may include a computer system
to facilitate cash collection and barrier control.

1.4.3 Local Road System

Proposed ground level roads along the scheme alignment
will combine with the existing road network to relieve
local traffic congestion. In general, the new local roads
will comprise a four lane carriageway 1in each direction,
together with footways for pedestrian movements where
possible.

Where the elevated structure crosses principal existing
roads, a road 1link will be maintained underneath the
structure and a junction provided with .the new local
roads. Existing roads running alongside the structure will
be incorporated into the 1local road network and converted
into a one-way system. Particular roads to be utilized are
the existing road between Yommaraj and Bangsue, and the
existing roads alongside the klong west of Yommaraj.

Detailed discussions will be held with the local highway
authority to develop the scheme proposals for the 1local
roads shown in Section 2.2.1. Locations of severe traffic
congestion -will be identified and analysed, so that
improvements can be incorporated into the 1local road
network where these occur. Local traffic management
schemes such as computer-linked traffic signals and one-
way networks may also be developed to minimise traffic
movement conflicts. Such measures will maximise the
capacity of the new 1local roads and the surrounding
existing network.

1.5 DEVELOPMENT LAND AREAS

The Development Land areas over which concessions will be
granted are set out in Appendix A.

In addition to these Development Land Areas there will be
provision for development above- community train stations and

along the route.

Staff quarters of the State Railway of Thailand that are affected



by the construction of this project shall be relocated. The 1,511
rooms for different grades shall be replaced (free of charge by
the Company) in the form of a highrise structure which is to be
built within the Development Land area granted. The programme of
such replacement will be subject to further consideration.

1.5.1 Development Sites

1.5.1.1

1.9,1.2

Bangkok Railway Station (Hualumpong) Area

The Hualumpong site s immediately west of the
central railroad station and has frontage at
Klong Padungkrung Kasem and Rama IV Road. The
present use is for car parking and vehicular
circulation.

The important design consideration on this
development s the preservation of the
architectural character and finely styiized

facades of the original station building, the
vaulted structure over the station platforms and
the Air-raid Monument fronting the station.

As the neighbourhood 1is mainly commercial 1in
nature the proposed development would be a
composite complex of high quality commercial
shopping mall and office accomodation. In
responding to the traffic volumes and patterns,
the commercial/shopping mall will attempt to
separate and receive both vehicular and
pedestrian movement; air conditioned arcades with
generous public space 1lined with shops and
eateries within, will ensure attraction for
customers. Office accomodation will incorporate
the latest building technology in building
services automation. Direct pedestrian links to
the System station shall be bridged over
vehicular traffic to lobbies of office and mall.

Chitralada Intersection Housing Compound Area

Chitralada site 1is triangulated by existing
railways on all three sides at its boundaries,
and contains the railway staff quarters. The
present access to this expansive site is limited.
Existing developments in this district are mixed,
including institutional buildings, government
administration buildings, shop - houses,
residential buildings and the Royal Palace.

Due to the proximity of the Palace, a height
restriction of 12 metres is imposed. Because cof
such height restriction in this area the wusage
is also limited to predominantly residential.

- i1 -
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Situated at the junction of the major north/south
and east/west lines of the System a regional
commercial and entertainment centre is
contemplated. The Centre would have two levels of
shopping mall, department store, restaurants,
cinemas and other commercial service entities, to
facilitate the single stop shopping concept. Two
levels of car parking above are designed to have
access to the System urban freeway encircling
the site. The oproposal also calls for a
peripheratl road system at ground level to
provide vehicular and pedestrian exposure to the
site in order to overcome the accessibility
limitations.

Having taken due note of the 1land wuse
restriction, it 1is assumed this can be overcome
on the basis that the commercial activities will
be confined to two level physical limit and will
be controlled and managed professionally. The
¢city 1s an expanding metropolis, and with the
advent of the System, the tempo and atmosphere
of Chitralada District is expected to adjust.so
as to allow the proposed change in land use.

Tuk Daeng Community in Bangsue Area

The site is 1loccated west of the huge Bangsue
railroad yard. It is bounded by railroad tracks
to its east, Siam Cement Company complex to its
south and Klong Praem Prachakorn at its west. The
major access road is at the south west corner.

-Since the Bangsue site is some distance away from

the highly urbanized parts of Bangkok, the
development is mainly influenced by external
communication links and timely market demand. For
such a large scale development, construction will
be staged in phases.

A composite scheme of a large regional shopping
center and residential estate is considered an
appropriate proposition.

The regional shopping centre, with ease of

communication and ample parking facilities, is
designed to capture the retail business from

Bangkhen and Dusit districts and the population
along the System lines nerth of Bangsue. The
‘large content of the local residential
inhabitants will contribute to a substantial
extent of its business.

The physical layout is anticipatad to be a dense

_12_.



urban residential estate of middle income quality
with highrise towers to attain the population
density that is warranted by efficient urban land
use and to allow for maximum open spaces for the
fnhabitants. Sufficient car parking facilities
will be provided. Vehicular traffic shall be
segregated from all pedestrian movement by level
separation, Augmenting the residential
development, with appropriate recreational and
social facilities will be an integral part of the
design. Facilities will include schools, swimming
pools and sporting fields for residents - thus
enabling this development to become an
independent and self-sufficient suburban
dormitory estate.

1.5.1.4 Makkasan Housing Compound Area

The site consists of one major piece of land plus
three separate smaller sites. They border the
highly urbanized part of Petchburi Road that is
bounded between Wireless Road and Asoke Road. All
lots, possess excellent frontage; most of the
developments in the district are of first class
highrise office buildings, hotels and residential
condominiums.

As land use in the vicinity is mixed in pattern,
it is intended that all four lots be planned as a
comprehensive commercial complex with elements of
office blocks,. hotels, service apartments and
shopping/entertainment accomodation which are
mutually complimentary.

With the Jland already 1in separate parcels,
development by phase becaomes a matter of course.
The factors that prevail on the programme of the
development will be the market absorption rates.

As part of the site covers an existing SRT
hospital, replacement of a 200 bed SRT hospital
will be provided.

1.5.1.5 Bangsue Central Railway Station Area

This new Bangsue Railway Station 1is designed to
complement the existing Central Railway Station
in Hualumpong.

The design principle is to integrate the new
central raflway station with the proposed
Community Train, local bus transport, intercity
bus transport, taxis and other private vehicles
into a single “"Transport Interchange.” The
"Interchange” is complimented by a tourist grade



1.5.1.6

hotel and the new Administration Block for the
State Railways of Thailand flanking at east and
west extremities.

The schematic design proposes level separation
for local and long distance buses and small taxis
and -private cars to ease the loading/unloading
traffic. The Community Train station is easily
accessible to the central station concourse and
platform which 1is also connected to the bus
loading ground level and two levels of car park.
An ample amount of retail commercial space
adjacent to the concourse 1s provided for
travellers' convenience.

In an attempt to- maximize the road frontage
created by RAMTUFS, a 60 metre wide strip of land
is reserved for erecting residential buildings
with retail space at road level.

Hualumpong Central Railway Station Area

With the new central railway staticn at
Bangsue as proposed, the existing 112 rai
Hualumpong Central Station site including
Headquarter area wiil be the single largest
redevelopable site in the central business
district of Bangkok. However such
redevelopment will incorporate the railwvay
station which is to be retained in Hualumpong and
the Headquarter btuilding shall be preserved.

The schematic redevelopment proposal suggests an
all commercial development to justify the site’s
strategic Tlocation and expensive urban land
value. The configuration of the scheme includes a
very large up-market retafl and entertainment
centre. which occupies the lower 3 levels. Two
levels of car park are located immediately above
the commercial centre. On' the pedium-level above
the commercial/entertainment and car park,
comprehensive exhibition facilities of
international standard and 8 office blocks plus 2
hotels supplement the development.

A scheme of this magnitude will require phased
construction. The retail shopping and
entertainment provision will be constructed
initially. It will then be followed by the
hotels and exhibition facilities. Office blocks
will be built progressively as the market
conditions warrant.

As development of this site must be preceded by
the provision and operation of the new Bangsue



Central Railway Station, the programming of the
development construction will be subject to
further consideration.

1.5.1.7 Bangsue Depot Area

The Bangsue Depot site shall, initially, be
constructed to house the maintenance and repair
activities of the community trains. In the event
that such activities can be relocated, real
estate development of an appropriate nature
will be developed on the site. However,
development on the depot site is not anticipated
any earlier than 5 - 8 years after the operation

of the community trains.

1.5.1.8 Makkasan Depot Area

The Makkasan Depot site shall, initially, be
constructed to house the maintenance and repair
activities of the community trains. In the event
that such activities can be relocated, real
estate development of an appropriate nature will
be developed on the site. However, development
on the depot site is not anticipated any earlier
than 5 - 8 year after the goperation of the

community trains.
1.5.1.9 Bangkok Noi Station Area

The site is strategically located at the terminal
station of the East-West line. Of the 45 rai
of the Bangkok Noi Station development site
area granted, 10 rai of the site shall be
reserved and allocated for the construction of
a hospital by others. The remaining pecrtion of
this prime Chonburi land will be developed into a
high class, high density commercial complex. The
design concept anticipates a series of highrise
office buildings and hotel/convention facilities
rising along the Chao Phraya River on the
Thonburi side to echo the well developed river
bank of the Bangkok side of this expanding
metropolis.

1.5.2 Development Over Stations and Along the Route Concession:

Development above the transit stations and along railway
reserves will be very convenient and in high demand. In
addition, locating inhabitants above the transit stations
and along the transit 1line will definitely encourage the
patronage of the System.

This development can be of diverse nature and scope, the
potential of which 1is inflyenced by nocrmal r§a1 estate
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Specially built, roof mounted, integral air-conditioning
equipment will be adopted. The conditioned air is usually
distributed to the car interior by means of longitudinal ducts
split diagonally in such a manner that a duplicate air supply is
available throughout the car. Conditioned air comprises a
mixture of fresh and recirculated air and the former is filtered
before use. In an emergency situation, the whole of the air
circulated into the car may be required to be fresh air and
special arrangements must be made to ensure this is so.

Control

Trains will be designed to be manually driven but the automatic
train protection system will be such that automatic train
operation may be superimposed at a later date. A continuous
control cable system will be provided throughout the train. Each
set of traction and braking equipment will be connected to this
control system and the drivers cab equipment will be arranged to
be connected to 1t when the driver operates a master control
which is key protected. The commands transmitted from the driver
to the train equipment may be digital or analogue. Certain
safety circuits will be specified to be of the former type but
electronically encoded commands will be permissible for other
command functions.

Automatic control of acceleration will be specified so that if
speed control i{s adopted the driver may select a chosen speeqr
and the train will accelerate up to the chosen speed or until
some other event takes precedence. With manual driving it is
necessary to ensure that drivers do not waste energy by leaving
the train with power on unnecessarily. One means of doing this
is to arrange the driving control system so that, once the set
speed has been reached, the power is not re-applied until speed
falls by some amount (typically 10km/h).

Two independent brake systems will be specified. The first will
be required only for emergency use and requires only 2 positions

'off’ and 'emergency application’. The preferred system will be



held in the release position by being energised. The circuit
will be arranged as a loop round the train passing from the
operative controller via ATP relays, coupler contacts, vigilance
device, air pressure governors, emergency brake valves,
propulsion interlocks etc. Any unsafe condition will break this
circuit causing an emergency brake application.

The second brake system may be either,'energised to release’ or
'energised to apply’ and will be electrically operated. A
braking command will cause both electric and friction braking to
be energised. As soon as electric braking is established a feed
back signal will release the friction brake on the wheels
concerned. Friction and electric braking will be blended if the
latter is not able to meet the full demanded brake level.

A11 propulsion and braking commands will be load compensated so
that the acceleration or deceleration for a given command level
remains constant up to the maximum load specified. A single set
of equipment will be specified for each motored car. Current
Wwill be collected by collector shoes. Each propulsion group will
respond to control commands individually and full interlocking
will be specified to ensure that circuits are correctly proven
before being energised and that at least two independent

commands must be received before movement is possible.

The drivers control will be a single lever which will demand
motoring or braking dependant on the arc of movement. Other cab

functions will include:

- a single-action control to energise or de-energise the train
auxiliary systems

- a key-protected master switch with positions; 'reverse’,
'off', 'forward restricted’, 'forward normal’, 'forward
wash’ and 'ATO' (speed will be limited to 25km/h in forward
restricted and 1imited to 5km/h in reverse and forward wash)

- wvigilance controls

- radio and public address equipment

- door controls (effectively only when master switch is in an

operative position).





















movements required.
(f) 1In each road where a train can be stabled, facilities will

be provided to test the ATP equipment on trains.

The interface arrangement between each depot exit and the main
1ines will be designed to ensure safe segregation of the ATP
equipped main lines and the non-ATP depot with its numerous
shunting movements and works trains.

Automatic train protection, (ATP)

ATP systems which use the_ running rails to convey speed limit
information to trains, rely on coding (or modulating) the
current in the running rails. The coding is varied to give the
various levels of speed limit and is received on the train by
.antennae located beneath the front car above each rail. In
-addition to the current speed 1limit, the speed limit for the
next section will be transmitted thus providing full cab
signalling since the driver has 1information to enable him to
achieve any required lower speed before the end of the section.
Trackside markers will be provided at the end of each block
section to act as target points.

Cab signalling provides a train driver with a continuous proceed
or stop indication in his cab. The ATP system adopted uses coded
track circuit signals in the running rails to convey speed limit
information to each train. If any train exceeds the speed
permitted the train emergency brakes are irrevocably applied.

Trains equipped with ATP can normally be driven in one of two
modes:

-~ coded manual

- restricted manual

Coded manual mode allows trains to proceed at up to the maximum
speed indicated by the cab signalling and conveyed to the train
by means of coded track circuits. Restricted manual mode allows
trains to proceed at up to a fixed slow speed in the event of an
equipment fault in the ATP system or within depots which are not

- {5 =~



usually equipped with ATP. The seiection of which code is to be
applied to each section of track uses relays of the same basic
type as the interlocking. The speed limit selected takes account
of the position of other tratis, interlocking conditions,

position of points etc.

The block system of signalling to be utilised divides a section
of line into a number of blocks. E-ch block or {integer number of
blocks 1is equal to or greater than the emergency braking
distance of an approaching train. A clear, non-occupied, block
is always maintained in the rear »f any train. A block may be
mada up of one or more track circuits and the combination may

vary with train location.

It i1s evident that the speed 1imit bands applied as part of the
ATP system will have a fundament:l effect on the 1lengths of
block sections. The speed limits th:at are mandatorily required
are the absolute maximum in each ca:e may be of the order of 10%
higher due to equipment tolerances, wheel sizes and in order to
provide the train driver with a working margin.

The emergency braking capability o! the train will be greater
than the normal service brake rat~. However the effective
emergency braking rate 1is reduced to take into account, for
example, partial brake failure on ‘he train, poor wheel/rail
adhesion and the time delay between passing a track circuit
boundary and the train emergency brakes becoming fully
effective. It is generally not econ:mic to provide a full speed
overrun beyond the platform of a .erminus station. It 1is
however essential to provide for tr2 safe arrival of a train
at all terminus stations such that, f the driver totally fails
to apply the train brakes, the train does not become
structurally damaged. This is usuallv achieved by a combination

of:

- a gradual reduction in ATP speed bands through the platform
until an adequate emergency brakin distance can be achieved

- an arrester device capable of stop:iiing the train

- a train design which 1is not structurally damaged by such a
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Two feeders will be made available from the MEA system to supply
gach BSS. Each feeder will be capable of meeting the additional
load imposed by the Community Train load with one BSS out of

service and to provide the security of supply.

Security of Supply

If any part of the internal power supply system should fail, the
built-in security must allow the railway to operate normatly,
particularly to provide power for essential services. The MRT
system will have a high level of security not only at the infeed
ffom the supply authority, as first level security, but also for
the distribution of power within the railway. The latter covers
the second 1level security arrangements and provides dual
supplies to each traction substation. and station substation. It
also enables a station to be fully operational with one station

supply failed or out of service,

With the variocus 1levels of security only a complete failure of
MEA at all bulk supply substations will cause the network to
cease functioning. Even under these c¢ircumstance certain systems
such as signalling circuits, lighting circuits and the central
computer system will continue to operate from their own
uninterruptable power supplies (UPS). Standby diesel generators
will be included at specific 1locations to maintain essential

services.

Bulk_supply substations

As and when extensions are added, the design of each BSS will
allow 1interconnection with the extensions without disruption
of the overall power supply system. The traction 1load plus the
station loads for each section will normally be fed by two BSS.
Two feeders and two transformers of equal capacity will be
installed at each BSS so that, on failure or outage of a circuit

or transformer, the full capacity will continue to be supplied
to maintain the service requirements.

Power distribution










2.4

Station _substations

Each station will have two substations for the supply of
auxiliary services, with one able to supply all the station
essential loads on fajlure of the other. The station load
includes supplies to 1lighting, escalators, the station
environmental control system, automatic fare collection machines
and gates, signalling, pumps, telecommunications and all signs
and station information panels. A proportion of the lighting
load, some escalators, some AFC machines, advertising panels
and certain station information panels could be considered
non-essential load and could be disconnected with failure of

either supply.

COMMUNICATION

Automatic telephones

An automatic telephone network will be provided connecting all
work locations on the system. Not all telephone extensions
necessarily require access to.the full range of telephones in
the network. Certain telephones at stations, for example, may
have access '‘restricted to other extensions on the same station
or within the station supervisory group.

Nominated extensions will have access to a priority number which
will alert the Principal Controller that the caller reguires
emergency assistance. Such calls will take priority over all
other calls. Private automatic branch exchange (PABX) will
interlink with small satellite exchanges (PAXs) at stations and
depots. Individual extensions w11l have access to call back,
call forwarding, group pick-up, transfer and conference
facilities. The Chief Controller will be able to break into any
telephone coversation on the system.

The PABX at each depot will 1include an operator console to be
sited for operation by the depot receptionist. Incoming calls
from the public switched network will.te routed to the operator
who will direct the call to the appronriate extension.
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Channel 1 will be provided for wuse for normal radio
communication with train operators, and key personnel. Radio
paging will summon staff temporarily absent from their offices.

channel 2 will be provided solely for emergency communications
thereby ensuring that the necessary acticns to resolve any

problems can be instituted without delay.

There will be no danger of cross-talk or misunderstanding on the
train radio channels since the setting up of somea communication
link will automatically prevent any other transmitter/receiver

(transceiver) interrupting the 1link.

Channel 3 will be provided for use in depots for communication
with depot control. Train operators will not be permitted to
drive trains into the depot until they have changed channels
(from 1 to *3) as part of the mainline to depot transfer
procedure to request authorization from depot control. This
channel will permit fiee calling, 1i.e. there will not be any
selection of transmitter/ieceiver units pirior to permitting the
speech channel tc be openad.

Each maintenance team will be provided with hand held portable
transceivers for reporting to, #nd receiving instructions from,
Engineering Control. In the depot areas the teams will
communicate with the depot regulator. Emergency breakdown road
vehicles(s) which carry equipment to deal with incidents will be
fitted with equipment to enable two-way radio commumication on
channel 4 to be established throughout the CT area.

Public address

Public address equipment will be provided throughout the public
areas of each station. Stations will be divided into zones for
public address purposes each covering a major passenger area or
platform face. Primary control will be from the Station

Controller's room.






In addition to the public eaddress and passenger display
facilities the following facilities will be provided on electric

multiple units:

(a) A two~way telephone circuit will connect the front and rear

train operator’s cab of each coupled unit.

(b) A passenger activated alarm system will be provided in each
car which when used will alert the train operator. A
microphone/ loudspeaker unit at each alarm point will

enable passengers to communicate with the train operator.

Transmission system

A comprehensive cable transmission system will be providad
throughout the network. The route will be along the viaduct
parapets and in cable ducts at grade. As this link is vital
to operating the network it will be duplicated throughout.
Surface cables will be carried on both sides of the track.

The transmission system will be designed to minimise the
interference effects of the nearby traction and power supply
currents. Cables will either incorporate metallic screens or
utilize optical fibers {(which are immune to electrical
interference). Pulse code modulation multiplexing will be

utilized to further minimise the effects of interference.

Screened coaxial cable or optical fibers will carry the video
signals from the CCTV cameras at each station back to central
control. Local circuits will be carried in copper wire pairs

contained within a screened cable.

Power_supplies

A1l communications systems at any one location will utilize the
same float charged battery power supply. The battery charges
wt1l be duplicated and in the event of a failure will change to
the standby charger automatically. Failure of a charger will
raise alarms both locally and 1in central control. The batteries
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