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TSS = TRACTION SUBSTATION
ASS = AUXILIARY SUBSTATION

RSS = RECEIVING SUBSTATION
n.o. = normally open

Note 3: all switching elements are normally closed (n.c.) unless otherwise noted

Notes:
Note 1: third rail sectioning not shown in detail, simplified represenation only (refer to 3rd rail sectioning
diagram)
Note 2: track layout will not be shown in detail, simplified representation only

Note 4: number of cables may be optimized depending on the laying conditions which will be indentified in detail design
stage

Note 5: Number of runs & size of DC cables is determind based on result of final DC simulation study.

REVISION H

NOTE 1: REVISION H HAVE BEEN UPDATED ON APPROVED SLD WHICH WAS PART OF PRELIMINARY DESIGN
Note 2: BENGAL CHEMICAL RSS DELETED AND SHIFTED TO CPD

FOLLOWING MODIFICATION IS PART OF REVISION H :

NOTE 3: SEPERATE RSS AT HOWRAH AND ASS AT STRAND ROAD
NOTE 4: CENTRAL STATION DELETED AND REPLACED BY ESPLANADE STATION
NOTE 5: ADDITIONAL TUNNEL VENTINATION NAMED AS SUBODH MALLICK SQUARE IS ADDED BETWEEN
SEALDAH STATION AND ESPLALANDE
NOTE 6: CHANAGES UPDATED AS PER LATEST TRACK ALIGNMENT AND AS PROVIDED BY CUSTOMER
NOTE 7: SLD PREPARED CONSIDERING RSS AT HOWRAH IN PHASE II AND 2 NUMBER ADDTIONAL TSS i.e ONE AT
ESPLANADE AND SECOND AT KARUNAMOYEE WITH ONE RECTIFIER TRANSFORMER AND SUBODH MALLICK
SQUARE TUNNEL VENTILATION AS ASS
NOTE 8: ADDITIONAL 4 NO. BREAKER ADDED WITH ASSOCIATED 33kV CABLES ; ONE AT SALTLAKE SECTORV
AND AT KARUNAMOYE , ANOTHER AT SEALDAH AND SUBODH MALLICK SQUARE. THESE FOUR BREAKER WILL
BE IN N.O CONDITION
NOTE 9: ONE NUMBER DC FEEDING BREAKER DELETED AT DEPOT.
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NOTE 10: CABLE FROM RSS1(R1HB24) TO STRAND ROAD ASS (X2HB31) IS CHANGED TO 300mm².
NOTE 11: CABLE FROM CPD RSS(R2HB24) TO CENTRAL PARK TSS (15HB21) IS CHANGED TO 300mm².
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1 INTRODUCTION

1.1 Study context and objectives

Kolkata Metro Rail Corporation Ltd (KMRCL) is constructing the Kolkata East-West metro corridor,

connecting Salt Lake Sector-V and Howrah Maidan with twelve intermediate stations. The line 

consists of six elevated and six underground stations. The underground stretch was divided into two

packages for tendering and construction purpose and package UG-02 is awarded to ITD-ITDCEM

JV for construction. The alignment of the underground section from Sealdah to Howrah has been 

changed and interchange station with N-S metro corridor has been changed and proposed at the 

Esplanade station.

This report details the Esplanade station sizing assessment undertaken, to verify the station design 

compliance of public spaces to KMRCL’s design standards and ensure sufficient provision of 

capacity to meet the forecast passenger usage of the stations and long term growth.

1.2 Structure of the Report
The remainder of this report is structured as the following:

Section 2 describes the design objectives of the scheme and standards used in the analysis;

Section 3 detail the sizing assessment undertaken for ESPLANADE Station only, verifying 

their proposed layout and circulation elements against KMRCL’s design requirements for 

normal and delayed conditions. 

Section 4 provides the details of Level of Service (LOS) assessment for each vertical links 

(i.e. stairs and escalator combined) between the different levels for the station. 

Section 5 provide details emergency evacuation calculation to full-fill the NFPA-130

requirement

2 BASIS AND ASSUMPTIONS

2.1 Design Criteria

The sizing assessment of the ESPLANADE Station has been developed on the basis of UG-02

contract documents and DPR of Alternate route of East-West Metro Corridor between Brabourne 

Road and Sealdah Section with the passenger flow and operational figures available. The design 

criteria for the planning and design of KMRCLL stations aim to ensure consistency and functionality 

of the layout, providing a system-wide identity. A key requirement is the provision of a station layout 

offering adequate capacity for the movement of passengers under a range of operational scenarios: 

normal and peak period conditions.

2.2 Description of Station Design

The proposed ESPLANADE station is an Interchange Metro station. It is a cut-and-cover 

underground station planned adjacent to the Existing ESPLANADE Station of North-South Corridor.
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It is located on the Esplande Tram and Bus depot. The station box starts from Jawaharlal Nehru 

Road and S. N. Banerjee Road intersection and extends up to the Curzon Park.

The station is a cut-and-cover box construction having three principal levels and a mezzanine level 

below ground. The lower level is the platform level and the level consists of an island platform, two 

side platforms and Electrical and MEP rooms at the both end. Apart from normal passenger stair 

cases and escalators, there are additional fire escape staircases at both ends for emergency 

evacuation to upper-concourse level which is considered as point of safety for evacuating 

passenger in emergency scenario. The middle principal level is the lower concourse level with 

public zone at the middle and Back-of-House at both ends. The upper level is the upper concourse 

and mainly consists of public area at the middle and back of house at the end. 

The proposed Esplanade Station is Major interchange station with existing Station of N-S corridor as 

well as with proposed Joka-BBD Bag Metro line. Two Entrance at ground level at the two ends of 

the station for catchment passengers from ground. One major entrance is proposed near from 

Jawaharlal Nehru Road and S. N. Banerjee Road intersection, another Major entrance is proposed 

at the Esplanade tram and bus stand compound near Curzon park. At the Mezzanine level which is 

the level of the concourse of the existing N-S station, interchange between the N-S corridor and 

Joka-BBD bag line has been proposed in line with the DPR.

Figure 1: Site Plan
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Figure 2: Mezzanine Level Plan

Figure 3: Upper Concourse level plan

Figure 4: Lower Concourse Level

Figure 5: Platform Level Plan
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2.3 Forecast Patronage Demand

The peak hour passenger demand for forecast year 2035 has been portrayed in the DPR of 
Alternate route of East-West Metro Corridor between Brabourne road and Sealdah Section. Based 
upon the values provided in DPR for ridership as above a mathematical analysis has been carried 
out to arrive on load distribution on East bound line and West bound line of the E-W UG Esplanade 
station.Table 1- details the peak hour figures considered in the static calculations.

Table 1- Passenger Forecast for year-2035

Passenger Forecast year 2035 
East Bound Line (Howrah 
to Sector-V) 

West Bound Line (Sector-V 
to Howrah) Total 

Boardi
ng 

Total 
Alighti
ng 

Station 
Load 

Staion 
Name 

Boardi
ng 

Alighti
ng 

Section 
Load 

Boardi
ng 

Alighti
ng 

Section 
Load 

Esplanade 11696 18696 

32000 
( Mahakaran 
to 
Esplanade) 

11854 12854 

22000 ( Sealdah to 
Esplanade) 

23550 31550 55100 

25000 ( Esplanade to 
Sealdah) 

21000 
( Esplanade 
to 
Mahakaran) 

Table 2: Passenger Split between different lines and ground

Catchment Zone Passenger per 
Hour 

Boarding/Entering 
passengers per 

hour 

Alighting/Exiting 
passengers per 

hour 
Interchange Passenger With N-S 19700 8420 11280 
Interchange Passenger WithJoka-BBD Bag 17800 7608 10192 
Catchment Passenger From Ground 17600 7522 10078 

3 ESPLANADE STATION

3.1 Ground level design

As the link between the station concourse and the street, the station entrances should be easily

identified and accessible to all passengers.

The width of entrances should be sized on the basis of the forecast passenger demand but 

should be no less than 1.8 metres ;

Entrances should have a closure device for securing the station during non-operational 

hours and as a mean of crowd control;

Step free access to the concourse should be provided by lift(s) for passengers with reduced 

mobility. Ramps shall be provided where a change in level is not negotiable by lift; and, 

Lift(s) should be connected to the street pavement by a two metre wide paved access.

3.2 Concourse level Design

Design requirements
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The concourse area should be divided into two distinct areas – the paid and unpaid areas –

by AFC gate arrays and security barriers;

Where more than one concourse is planned (not applicable here), paid areas should be

connected to allow staff access and provide alternative means of passenger aggress; and,

Station facilities in the concourse should be positioned clear of the main areas of circulation

At both unpaid concourse areas, the following can be found:

Ticket offices

Ticket gate lines

Luggage screening facilities; 

3.2.1 Ticketing
Ticket vending facilities are to be installed in the unpaid side of the concourse, consisting of ticket 

issuing windows and passenger operated automatic machines (POM).

It is assumed that the proposed East-West metro corridor, N-S metro corridor and Joka-BBD 
metro line to adopt common ticketing system and interchange passengers will buy ticket at 
beginning station and are not required to purchase ticket during interchange with other lines.
The following assumptions are made in determining the ticketing Calculation:

For the design purpose 60% of the passengers are considered to use smartcard

10% of smartcard user to top up their smartcard

Rate of Service for each TIW / POM assumed to be 5 passengers per minute.

Table 3- Requirement assessment for ticketing facilities

1. TIW &POM REQUIREMENT East Entrance West Entrance 
Total Boarding passengers per hour 3761 pax/hr 3761 pax/hr 
Smart card holders @60% 2257 pax/hr 2257 pax/hr 
Smart Card top Up passenegers @10% 226 pax/hr 226 pax/hr 
Ticket Buyers @40% 1504 pax/hr 1504 pax/hr 
Thus total passengers served in peak hour 1730 pax/hr 1730 pax/hr  
Thus total passengers served in peak minute 28.8 pax/min 28.8 pax/min  
Rate of Service for each TIW / POM 5.00 pax/min 5.00 pax/min 
Required number of TIW / POM 5.77 Nos. 5.77 Nos. 

No. of TIW Provided (Normal passengers) 6 6 
No. of POM Provided (Normal passengers) 0 Nos. 0 Nos. 
Total number of TIW/POM provided 6 Nos. OK 6 Nos. OK 

No. of TIW for reserved for PHY. Challenged and 
elderly pepole 1 1 
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3.2.2 AFC Gate line
Automatic fare control Gate line shall be installed to control the flow between paid and un-paid area 

of concourse.

The following design criteria shall be adopted for the requirements of ticket gates:

Each ticket gate shall cater for 35 passengers per minute.

Wide Access gate shall be provided for disabled passengers.

Table 4- Requirement assessment for AFC gates

1. AFC GATES REQUIREMENT
East Entrance (at Con. 

Level) 
West Entance (At ground 

level) 
As per Tender all gates reversible type 
Disabled gates at each at Exit & Entry 
array 2 Nos. 2 Nos. 

Alighting Passenegers per minute 101 pax/min 101 pax/min 
Boarding Passengers per minute 75 pax/min 75 pax/min 
Capacity of Entry Exit gates 35 pax/min 35 pax/min 

Exit Gates needed by calculation 2.88 Nos. 2.88 Nos.
Entry Gates needed by Calculation 2.15 Nos. 2.15 Nos.

Exit Gates provided 3 Nos. OK 3 Nos. OK 
Entry Gates provided 3 Nos. OK 3 Nos. OK 
Disabled gates provided 2 Nos. OK 2 Nos. OK 

3.2.3 Luggage screening facilities

Luggage screening machines may be provided in front of each inbound ticket gate line as per 
requirement of the KMRCLL and detail requirement shall be as decided upon by security expert.

3.2.4 Queuing Run-offs

Design requirements
Run-off space is to be provided at all circulation elements and passenger service facilities to allow 
for queuing space to avoid disruption of other passenger movements. KMRCLL requires provision of 
minimum queuing space which are summarized in the table below and compared with the minimum 
distances proposed in the design.

Station element KMRCLL
Standard

Provision in the 
design

Add-Value Machines (from face): 2400mm >2400 mm

Card Readers (from face): 2400mm >2400 mm

Customer Service Centre (from counter edge): 2400mm >2400 mm
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Escalators (from working points): 8000mm >8000 mm

Lifts (from threshold):  2400mm >2400 mm

Stairs (from working points): 4000mm >4000 mm

Ticket Gates and Smart Card Gates (from face): 6000mm >6000 mm

Ticket Sales Windows (from counter edge): 2400mm >2400 mm

Ticket Vending Machines (from face): 2400mm >2400 mm

3.3 Platform Design

3.3.1 Platform length

Platform design standards require the length of the platforms to be 140 metres long to allow for six-
car train operation.
3.3.2 Platform Width

Absolute minimum platform clear-width from the platform edge to a fixed structure(i.e. wall, stairs, 
etc. longer than two metres) is required to be 3.0 metres. The clear width between the platform 
edges to isolated obstructions such as support columns (less than twometers wide) is required to be 
2.5 metres minimum in width.

However, platform widths are to be determined to cater for forecast patronage demand under the 
scenario:

3.3.2.1 Normal Service

An average area of 0.5m2 per passenger is considered desirable under these 
circumstances. The required platform width for the design peak condition shall be 
calculated using the following formula:

• Required Platform Width = 0.6m + (FxSIx0.5) / PL  Where:

• F = Peak one minute flow of boarding passengers entering onto a 
platform

• SI = Service Interval (minutes)

• PL = Platform Length 

3.3.2.2 Delayed Service

The minimum platform width shall also be checked for against the following criteria for a 
delayed service scenario (for an island platform configuration, the area between the 
boundaries of the two platform faces can be included in the calculation). 

A delay in service of 2 missed headways is assumed in one direction in the peak hour. 
Therefore 3 headways of accumulated passengers are gathered on the platform.

A full crush loaded train is required to be evacuated on the platform.
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An average of 0.2 square meters per passenger is acceptable under delayed service 
condition.

The train will not move from the platform until passengers have begun clearing the 
platform and hence the 600 mm unoccupied zone adjacent to the platform edge need not 
be allowed for.

Required Platform Width = (3 x SI x F x0.2 + TL) / PL 

Where:  

• F = Peak one minute flow of boarding passengers entering onto a 
platform

• SI = Service Interval

• TL = Train Load

• PL = Platform Length

The minimum platform width requirement and available area per passengers are shown below.

Table 5-Platform Width Requirement in Normal and Delayed Condition

Esplanade Station 
NORMAL SERVICES DELAYED SERVICES 

East Bound Line (Howrah to Sector-V) 

North Side Platform 

F=Peak minute boarding Passengers 117 Pass/min 117 Pass/min 

Calculated Platform width required 1.41 m 1.88 m 

Minimum Platform Width provided 3.50 m 3.50 m 

Total  Area of the Platform 490.00 Sqm (Excluding 
Circulation space) 

562.00  

 Available  Waiting Area of Passengers  364.00 Sqm 520.00 Sqm 
Area per Wating passengers 1.24 Sqm/Pass 0.31 Sqm/Pass 

LOS-A LOS-D 
Central Platform-01 
F=Peak minute boarding Passengers 117 Pass/min 117 Pass/min 
Calculated Platform width required 1.41 m 1.88 m 
Platform Width provided 3.50 m 3.50 m 
Total  Area of the Platform 490.00 Sqm (Excluding 

Circulation space) 
562.00 Sqm 

 Available  Waiting Area of Passengers 364.00 Sqm 520.00 Sqm 
Area per Wating passengers 1.24 Sqm/Pass 0.31 Sqm/Pass 

LOS-A LOS-D 
West Bound Line (Sector-V to 
Howrah)  
South Side Platform 

F=Peak minute boarding Passengers 119 Pass/min 119 Pass/min 
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Calculated Platform width required 1.42 m 1.89 m 

Platform Width provided 3.50 m 3.50 m 

Total  Area of the Platform 490.00  Sqm (Excluding 
Circulation space) 

562.00 Sqm 

Available  Waiting Area of Passengers  364.00  Sqm 520.00 Sqm

Area per Waiting passengers 1.23  Sqm/pass. 0.31 Sqm/Pass 
LOS-A LOS-D 

Central Platform-02 
F=Peak minute boarding Passengers 119 Pass/min 119 Pass/min 
Calculated Platform width required 1.42 m 1.89 m 
Platform Width provided 3.50 m 3.50 m 
Total  Area of the Platform 490.00 sqm (Excluding 

Circulation space) 
562.00 Sqm 

Available  Waiting Area of Passengers  364.00 sqm 520.00 Sqm 
Area per Waiting passengers 1.23 Sqm/pass. 0.31 Sqm/Pass 

LOS-A LOS-D 

4 PEDESTRIAN FLOW ANALYSIS FOR VERTICAL LINKS

This technical note forecasts the pedestrian levels of service for the proposed ESPLANADE
Metro Station using static analysis techniques. The aim of the assessment is to understand if 
the design has sufficient capacity to handle the number of passenger at peak times.

The following section analyses the passenger flow of stairways and escalators between each of 
the levels within the station.

4.1 Escalator and Staircase between Platform to concourse
In ESPLANADE Station total 8 no of Escalators and 8 nos of staircases have been provided in 
three platforms for passenger movement between concourse and platform level.
Table 6: Vertical Circulation Element between Platform and lower Concourse

Platform No of 
Staircase

Width of each 
stair

Total Width 
of Stair

No of Escalators

North Side Platform 2 1.8 m 3.6 m 2 (1-up / 1-down)

Central  Platform 4 1.8 m 5.4 m 4 (2-up / 2-down)

South Side Platform 2 1.8 m 3.6 m 2 (1-up / 1-down)

It is assumed that 

The passenger distribution in the each platform is uniform.
East bound passengers split equally into north and central platform (01)
West bound passengers split equally into south and central platform (02)
Two escalators will operate in upward direction while two will operate in the downward 
direction.
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Passenger will use staircase when the escalators reaches its capacity flow rate.
All escalators will be reversible type to match passenger movement demand.

The following table illustrates the passenger flow in various vertical component of circulation.
Table 7- Passenger flow in Vertical Circulation Elements between Platform and Concourse

Vertical Circulation Element between  Platform and Concourse 
North Side Platform Central Platform South Side Platform 

Capacity of Escalator 150 150 150 
Peak Minute 
boarding Passenger 
flow  

117 Pass. (50% of 
East bound 
boarding 
passengers) 

236 Pass. (50% of 
East bound + 
50% west 
bound 
boarding 
passengers) 

119 Pass. ( 50% 
west bound 
boarding 
passengers) 

Number of Escalator 
in Down direction 1 2 1 
Passenger  per 
Escalator 117 

Pass/
min 118 

Pass/
min 119 

Pass/m
in 

Area per passengers 
in Escalator 0.29 

Sqm/P
ass 

LOS-
E   0.29 

Sqm/P
ass 

LOS-
E   0.28 

Sqm/P
ass 

LOS-
E 

Down -Direction 
Passenger to use 
Staircase 0 Pass 0 Pass 0 Pass 

Peak Minute 
Alighting passenger 
flow 

187 Pass. (50% of 
East bound 

Alighting 
passengers) 

316 Pass. (50% of 
East bound + 

50% west 
bound Aligting 

passengers) 

129 Pass. ( 50% 
west bound 

Alighting 
passengers) 

Number of Escalator 
in Up direction 1 2 1 
Passenger  per 
Escalator 150 

Pass/
min 150 

Pass/
min 129 

Pass/m
in 

LOS-
F 

Area per passengers 
in Escalator 0.23 

Sqm/P
ass 

LOS-
E   0.23 

Sqm/P
ass 

LOS-
E   0.26 

Sqm/P
ass 

LOS-
E 

Up-Direction 
Passenger to use 
Staircase 37 Pass 16 Pass 0 Pass 

Total Passenger to use 
Staircase 37 16 0 
Total Staircase Width 3.6 m 5.4 m 3.6 m 
Passenger flow rate in 
stair Case 10 

Pass/
m-min 

LOS-
A  3 

Pass/
m-min 

LOS-
A  0 

Pass/m
-min 

The same vertical circulation elements are repeated between lower concourse and upper 
concourse level; hence the passenger flow will remain same between lower concourse and 
upper concourse.
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4.2 Escalator and Staircase between Concourse to Ground and Interchange 
Subway

There are four entry/exit points at ground level at ESPLANADE station. The Escalators and 
Staircase configuration of these entry/exit structures and assumed passenger split are as listed 
below.
Table 8- Passenger Split of various entrances

Entrance Circulation 
Element

Numbers Width 
(m)

Directions Passenger split

Entrance-01

(West Side)

Escalators 02 1.0 1-Up and 1-Down 50% of catchment 
passenger from 
groundStaircase 01 2.7 Bi-directional

Entrance-02

(East Side)

Escalators 02 1.0 1-Up and 1-Down 50% of catchment 
passenger from 
groundStaircase 01 3.6 Bi-directional

Passage-01

(N-S interchange)

Escalators 03 1.0 2-Up and 1-Down Full N-S interchange 
passenger 

Staircase 01 2.4 Bi-directional

Passage-02

(Joka –BBD bag 
interchange)

Escalators 03 1.0 2-Up and 1-Down Full Joka –BBD 
interchange 
passengerStaircase 01 2.4 Bi-directional

Table 9-Passenger flow in Vertical Circulation Elements between Concourse toGround

Virtical Circulation Element from Concourse to Ground 
West Side Entrance East Side Station 

Peak Minute boarding Passenger flow  75 Pass. (50% of 
catchment 
passenger from 
Ground ) 

75 Pass. (50% of 
catchment 
passenger from 
Ground ) 

Peak Minute Alighting passenger flow  101 Pass. (50% of 
catchment  
passengers from 
ground ) 

101 Pass. (50% of 
catchment  
passengers from 
ground ) 

Capacity of Escalator (1m wide, step 
speed-0.65m/s) 

150 Pass./min 150 Pass./min 

Passenger flow in down direction 75 Pass. 75 Pass. 
Number of Escalator in Down direction 1 1 

Passenger  per Escalator 75 Pass/min 75 Pass/min 
Area per passengers in Escalator 0.45 sqm/pass LOS-D   0.45 sqm/pass LOS-D 
Passenger to use Staircase 0 Pass 0 Pass 

Passenger flow in Up direction 101 Pass. 101 Pass. 

Number of Escalator in Up direction 1 1 
Passenger  per Escalator 101 Pass/min 101 Pass/min 
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Area per passengers in Escalator 0.34 sqm/pass LOS-D   0.34 sqm/pass LOS-D 
Passenger to use Staircase 0 Pass 0 Pass 

Total Passenger to use Staircase 0 Pass. 0 Pass. 
Total Staircase Width 2.7 m 3.6 m 
Passenger flow rate in  stair Case 0 Pass/m-min LOS-A 0 Pass/m-min LOS-A 

Table 10: Passenger flow in Vertical Circulation Elements between Concourse to Ground

Vertical Circulation Element from Concourse to Interchange Subway 
N-S interchange Joka-BBD Bag interchange 

Peak Minute boarding Passenger flow  168 Pass. 152 Pass. 
Peak Minute Alighting passenger flow 226 Pass. 204 Pass. 
Capacity of Escalator (1m wide, step 
speed-0.65m/s) 

150 Pass./min 150 Pass./min 

Passenger flow in down direction 168 Pass. 152 Pass. 

Number of Escalator in Down direction 1 1 

Passenger  per Escalator 150 Pass/min 150 Pass/min 
Area per passengers in Escalator 0.23 sqm/pass LOS-E   0.23 sqm/pass LOS-E 
Passenger to use Staircase 18 Pass 2 Pass 

Passenger flow in Up direction 226 Pass. 204 Pass. 

Number of Escalator in Up direction 2 2 
Passenger  per Escalator 113 Pass/min LOS-E 102 Pass/min LOS-E 
Area per passengers in Escalator 0.30 sqm/pass LOS-E   0.33 sqm/pass LOS-D 
Passenger to use Staircase 0 Pass 0 Pass 

Total Passenger to use Staircase 18 Pass. 2 Pass. 
Total Staircase Width 2.4 m 2.4 m 
Passenger flow rate in  stair Case 8 Pass/m-min LOS-A 1 Pass/m-min LOS-A 

5 EMERGENCY EVACUATION
This note is to demonstrate that the preliminary station designs for Kolkata Metro rail line-03, 
package-07meet the employer’s requirements in respect of Emergency evacuation.

5.1 NFA 130 requirement
Platform occupant load to be evacuated platform in 4 minutes or less
Platform occupant load to be facilitated to reach a safe zone in 6 minutes or less. 

5.2 Data and Assumptions
System Headway used for egress calculations for the station is assumed to be 2.5 
minutes, complying with the requirement of Outline Design Criteria.
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Service disruption of 5 minutes  as specified in the contract is considered for calculating 
platform occupant load
Escalators operating in the egress direction will remain running and will be calculated 
with a capacity of 121ppm as per the Design Criteria. One escalator in the egress 
direction will be discounted at each level of the station. Escalators operating against the 
egress direction are assumed to be stopped and reverse the direction in accordance 
with requirement as laid down in NFPA 130.
Trains on the non-incident line is considered to be operating in normal condition and 
entraining and alighting passenger to be considered for simultaneous stopping of the 
train in the island platform with the incident train.
Platform Occupant load to be calculated on the basis of station loads corresponding to 
the system capacity of 72,000 PHPDT.
Crush train is considered 3000 passengers as specified in the contract.
Peak minute surge factor is 1.2.
Concourse level is considered as point of safe zone. 

5.3 Platform Occupant Load
With the available passenger forecast data and contract requirement, the platform occupant 
load (POL) is calculated to be 3633 passengers distributed unevenly over three platforms.
Refer attachedment-1 for detail analysis of POL calculations.

5.4 Egress analysis
Egress analysis for Esplanade station has been portrayed below. It can be seen from the 
analysis that the POL is able to be evacuated from the platform in less than 4 minutes and 
reach a safe zone (Concourse level is considered safe zone in this case) within 6 minutes.

Table 11-Emergency egress Analysis

Emergency Egress from Platform to Concourse 

Design Year 2035 

Egress Element Numbers Width (m) 
Total

width (m) 
p/m-min p/min 

South side Platform-01 to Lower 
concourse (Upwards) 

Public Area stairs Type 1 2 1.8 3.6 55 198 

Escalators - Excluding one escaltor 
considered out of service 

1 1 1 55 55

Emergency Stairs type 1 2 1.25 2.5 55 138 
391 

Central Platform to Lower concourse 
(Upwards)

Public Area stairs Type 1 4 1.8 7.2 55 396 

Escalators - Excluding one escaltor 
considered out of service 

3 1 3 55 165

Emergency Stairs type 1 2 1.25 2.5 55 138 
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699 

North side Platform to Lower 
concourse (Upwards)
Public Area stairs Type 1 2 1.8 3.6 55 198 

Escalators - Excluding one escaltor 
considered out of service 

1 1 1 55 55

Emergency Stairs type 1 2 1.25 2.5 55 138 

391 

TEST 1 - Evacuate platform occupant load to concourse in 4 
minutes or less
South Side Platform POL= 1524 

Time to evacuate South Platform = (POL/egress 
capacity)= 

3.90 
minutes 

OK 

Central Platform POL= 1817 
Time to evacuate Central Platform = (POL/egress 
capacity)= 

2.60 
minutes 

OK 

North Side Platform POL= 292 

Time to evacuate North Platform = (POL/egress 
capacity)= 

0.75 
minutes 

OK 

Total POL= 3633 
Total Concourse occupant Load 
(COL)= 

2636 

Egress Element Numbers Width (m) 
Total

width (m) 
p/m-min p/min 

South side Platform-01 to Lower 
concourse (Upwards) 
Public Area stairs Type 1 8 1.8 14.4 55 792 
Escalators up Running total- 
Excluding one escalator considered 
out of service 

7 1 7 55 385

1177 

Lower concourse level flow time= 2.24 
Waiting time at Lower concourse 
level  

0.00 

Walking time for longest distance 
route 

Meters m/min min 

Platform to safe area 
On Platform T1 30 37.7 0.796

Platform to Lower Concourse T2 6.15 14.6 0.421

On Lower Concourse T3 20 37.7 0.531
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Lower Concourse to Upper 
concourseT4

6.6 14.6 0.452 

Total walking time T=T1+T2+T3+T4 2.200 

TEST 2 - Evacuate Platform occupant load from most remote point on platform to point of safety in 6 
minutes or less 
Wp (waiting time at platform exits) = 
Fp-T1

3.11 

Total Exit time = T+ Wp + Wf + Wc 5.31 OK 

Check for Area of Safe Zone (As  concourse is safe 
zone) 
Area of Upper Concourse Public area 2500 sqm 
Evacuating Passenger at Concourse 
level 2636

Passenger
s 

Area per Passenger (at safe zone) 0.95 >=0.2 sqm/passenger , Hence OK 
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Attachment-01

Passenger Forecast year 2035 
East Bound Line (Howrah to 
Sector-V) 

West Bound Line (Sector-V 
to Howrah) 

Total 
Boarding 

Total 
Alighting 

Station 
Load 

Staion 
Name 

Board
-ing 

Alighti
ng 

Section 
Load 

Boardi
ng 

Alighti
ng 

Sectio
n Load 

Esplanade 11696 18696 

32000 
(Mahakar
an to 
Esplanad
e) 

11854 12854 

22000 

( 
Sealda
h to 
Esplan
ade) 

23550 31550 55100 

25000 
( 
Esplanad
e to 
Sealdah) 

21000 

( 
Esplan
ade to 
Mahak
aran) 

ASSUMPTION
Peak minute Surge Factor 1.2 
Train frequency (Headway) in 
minute 2.5
Duration of Service Disruption 
in minute 6 

Train Crush Load 1626 

Peak mintute Flow Rate
East Bound Line (Howrah 
to Sector-V) 

West Bound Line (Sector-
V to Howrah) 

Total 
peak 
minute 
Boarding 

Total 
peak 
minute 
Alighting 

Total 
peak 
minute 
Station 
Load 

Staion Name Peak 
minute 
boardi
ng 
Load 

Peak 
minute
Alighti
ng 
Load 

Peak 
minute 
Section/t
rain Load 

Peak 
minute 
boardi
ng 
Load 

Peak 
minute
Alighti
ng 
Load 

Peak 
minute 
Section
/train 
Load 

Esplanade 234 374 
640

237 257 
440  

471 631 1102 
500 420 

Platform Occupant Load Calculation

CASE-01 CASE-02 
Incident line 
(Howrah to 
Sector-V) 

Non-Incident Line 
(Sector-V to Howrah) 

Non-Incident line 
(Howrah to 
Sector-V) 

Incident Line 
(Sector-V to 
Howrah) 

Staion Name 

Entrain
ing 
Load 

Train 
Load Entrainin

g Load 

 Train 
Load 

POL Entrain
ing 
Load 

Train 
Load 

Entrain
ing 
Load 

Train 
Load 

POL MAX 
DESIGN 

POL 

Esplanade 1404 1626 593 0 3622 585 0 1422 1626 3633 3633 
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North Side 
Platform 

POL= 292 
Entrai
ning 
Load= 292 

Train 
Load 0 

Train 
Load
= 

Train will not stop at 
non-incident line 

Entrai
ning 
Load= 292 

Train 
Load 0 

Central 
Platform POL= 1817 

Entrai
ning 
Load= 711 

Train 
Load
= 813 

Train 
Load
= 1626 

Entrai
ning 
Load= 711 

Train 
Load
= 813 

POL= 1524 
South 
Platform 
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