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APPENDIX 1 PRELIMINARY WORK FOR BASIC DESIGN STAGE 

1.1 General 

For the smooth implementation of Metro Line 4 basic design, JICA Study Team (JST) 

carried out preliminary work with remarks for the following items: 

 Disaster/Emergency Incidents Management Plan; 

 Phase 1B Route with HVS Location and Workshop/Depot Layout; 

 Track Layout on Station No.1, No. 5 and No. 9; 

 Preliminary Power Supply Simulation with 3rd Rail System; and 

 Tunnel Diameter with 3rd Rail System. 

1.2 Disaster/Emergency Incidents Management Plan 

The applicable standards and regulations especially for fire fighting, smoke management, 

and tunnel safety needs to be determined at the early stage of the basic design in order to 

define the size of station facilities and platform width.  

Based on the Japanese disaster/emergency incidents management regulation, this has 

been basically approved by NAT at the meeting on 11th March 2010. The standard station 

width can be reduced by 2 metre to 3 metre from the proposed station size in the Report 

3/4. Figure 1.1 shows the cross section of the standard station based on Japanese 

regulation as preliminary study result. 

In addition to this, disaster/emergency incidents management (Japanese standard and 

practices) presentation materials presented on 16th March 2010 are also attached after 

Figure 1.1. 
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Figure 1.1  Typical Cross Section of Standard Station  
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1.3 Phase 1B Route with HVS Location and Workshop/Depot Layout 

Figure 1.2 shows the new Phase 1B route with station location while Figure 1.3 shows the 

new location of HVS including the administration buildings. In the basic design stage, JST 

needs to pay attention on the building height restriction. In case building height could not 

clear the restriction, one-underground-storey or semi-underground HVS building should be 

adopted. 

 
Figure 1.4 shows the general layout plan for workshop/depot based on the new defined 

area with restriction provided by NAT. JST will study in detail in the basic design stage with 

consideration of manoeuvring method inside the depot and the facilities and equipment to 

be used in terms of the 3rd rail system.  
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Figure 1.2  New Phase 1B Route with Station Location 
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Figure 1.3  New Location of HVS and Administration Building
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Figure 1.4  Workshop/Depot Layout Plan 
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1.4 Track Layout on Station No. 1, No. 5, and No. 9 

J  

connections with the N  

connection b  

train operation method 

concerned e  

p

ST will study in detail Station No. 1 (El Malek El Saleh Station) in consideration of

orthern and Eastern Routes. In addition to this, a passenger

etween Metro Line 4 and Metro Line 1, and shunting plan in terms of suitable

will also be considered. This study has been carried out by 

ngineers from NAT and JST. The following drawing is the image of the

assenger connection between Metro Line 1 and Metro Line 4. 

 

A  

JST P 

Februa  

dif

been selected by NA

out further study in the  

d

 

 

s for Stations No. 5 (El-Mesaha Square Station) and No. 9 (Hassan Mohammed Station),

 has examined the track layout based on the request during the site visit on 22nd

ry 2010. Figure 1.6 shows the sketch of the track layout which describes the

ference between the original “Y” track and the new “Double Y” track. Double Y track has 

T in the meeting held on 11th March 2010, and JST has agreed to carry 

basic design stage with consideration of Japanese

isaster/emergency incidents management regulation. 

Figure 1.5  Passenger Connection between Line 1 and Line 4 (Image) 
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Figure 1.6  Revision of Y Track at Stations No. 5 and No. 9 

1.5 Preliminary Power Supply Simulation with 3rd Rail System 

1.5.1 Proposed Locations of RS 

The proposed locations of RS based on the Preliminary Power Simulation on 750 V DC 3rd 

rail system are shown in Table 1.1. The maximum interval between RSs is 1.54 km 

(between M4W-Sta. 13 and M4W-Sta. 14). Every passenger station will have RS room, and 

additional places for RS will be required between M4W-Sta. 15 and 16, M4N-Sta. 16 and 17 

that have longer distances from each other.  It was verified that the contact line voltage 

between these sections will be higher than the permissive lowest voltage even in one RS 

failure case as mentioned in the following sections. 

Table 1.1  Proposed Locations of RS 

Location Name
/Land Mark

Kilo post (km)
Distance (km) from

previous Sta.
RS installation RS interval

M4 W - Sta.16 17.147 2.680 Yes 1.340
15.807 Yes 1.340

M4 W - Sta.15 14.467 1.128 Yes 1.128
M4 W - Sta.14 13.339 1.542 Yes 1.542
M4 W - Sta.13 GEM 11.797 1.145 Yes 1.145
M4 W - Sta.12 El-Remayah Sq 10.652 0.872 Yes 0.872
M4 W - Sta.11 9.780 1.295 Yes 1.295
M4 W - Sta.10 8.485 0.990 Yes 0.990
M4 W - Sta.9 7.495 0.950 Yes 0.950
M4 W - Sta.8 6.545 0.925 Yes 0.925
M4 W - Sta.7 5.620 0.915 Yes 0.915
M4 W - Sta.6 4.705 0.890 Yes 0.890
M4 W - Sta.5 3.815 1.081 Yes 1.081
M4 W - Sta.4 El Giza 2.734 0.991 Yes 0.991
M4 W - Sta.3 El Nile 1.743 1.011 Yes 1.011
M4 W - Sta.2 El Rauda 0.732 0.732 Yes 0.732
M4 WN - Sta.1 El Malek El Saleh 0.000 Yes 0.000
M4 N - Sta.2 1.076 1.076 Yes 1.076
M4 N - Sta.3 2.383 1.307 Yes 1.307
M4 N - Sta.4 3.395 1.012 Yes 1.012
M4 N - Sta.5 4.240 0.845 Yes 0.845
M4 N - Sta.6 Bab El Sharya 5.442 1.202 Yes 1.202
M4 N - Sta.7 6.148 0.706 Yes 0.706
M4 N - Sta.8 Ghamra 6.848 0.700 Yes 0.700
M4 N - Sta.9 7.991 1.143 Yes 1.143
M4 N - Sta.10 8.991 1.000 Yes 1.000
M4 N - Sta.11 9.941 0.950 Yes 0.950
M4 N - Sta.12 10.800 0.859 Yes 0.859
M4 N - Sta.13 El Sawah Sq 11.600 0.800 Yes 0.800
M4 N - Sta.14 13.120 1.520 Yes 1.520
M4 N - Sta.15 14.173 1.053 Yes 1.053
M4 N - Sta.16 15.500 1.327 Yes 1.327

16.550 Yes 1.050
M4 N - Sta.17 Ring Rd Ex No.18 17.600 2.100 Yes 1.050
RS between Sta.16 and 17

Station Name

P
ha

se
-2

P
ha

se
-1

RS between Sta.15 and 16

 
Source: JICA Study Team 
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1.5.2 Capacity of Rectifier 

The capacity of the rectifier in RS was calculated based on the condition mentioned in the 

previous section and on the assumptions as shown in Table 1.2 and Table 1.3. 

Table 1.2  Key Assumptions for Determining Capacity of Rectifier (1) 

Item Value 

Nominal voltage rectifier 750 [V] 

Acceleration current of Rolling Stock 4,949 [1] [A] 

Current of auxiliary circuit of Rolling Stock 288[1] [A] 

Rate of power consumption for driving 48[1] [kWh per 1000t·km] 

Weight of train (Rolling stock + passenger) 406.6[2] [t] 

Source: [1] Specifications of commuter train in JR East, [2] JICA Study Team 
 

Table 1.3  Key Assumptions for Determining Capacity of Rectifier (2) 

Year 2020- 2022 2023 - 2027 2028 - 2050 After 2050 

Number of trains per hour 
(both directions) 

30 52 54 56 

Source: JICA Study Team 
 

Table 1.4  Estimated Maximum Power per Hour for One RS and Rated Capacity of 
Rectifier 

Year 2020- 2022 2023 - 2027 2028 - 2050 After 2050 

Rated 
rectifier 
capacity 

[MW] 
Normal 
operation 

1.2 2.0 2.1 2.2 Required 
power for a RS 
in Phase 1 
[MW] 

Next RS 
failure 

1.8 3.1 3.1 3.2 
4.0 

Source: JICA Study Team 
 

1.5.3 Calculation of Voltage Drop in Contact Line 

(1) Current flow and RS interval 

Figure 1.7 shows the simplified three RS model considering the maximum RS interval of 

1.5 km and current flow derived from the operation plan in Line 4 under the assumptions of 

the train operation head way of 2:13 from the year 2027 to 2050.  In Figure 1.7, each 

arrow shows the rolling stock's direction and its location from RS-c.  The captions on the 

arrows show that the consumption of current (ampere) and status of the rolling stocks 

("Accel" and "Stop" mean the accelerating and stopping train set, respectively.). 
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1.5 1.5 1.5

 

Figure 1.7  Assumptions for Current Flow and RS Interval in Normal Operation 

Figure 1.8 illustrates the case when RS-b has a failure.  The contact line voltage must 

exceed the permissive lowest voltage for rolling stocks to maintain the normal operation 

even if one RS has a failure.  The permissive lowest voltage is 500V DC according to IEC 

standard 60850. 

 

Figure 1.8  Assumptions for Current Flow and RS Interval in RS Failure Situation 
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(2) Results of the calculation 

Figure 1.9 shows the results of the calculation of the contact line voltage.  This figure 

proves that the contact line voltage exceeds the 500V permissive lowest voltage even if 

RS-b cannot supply the power to the contact line. Therefore, 1.5 km of RS interval is 

feasible. 

 

 

 

 

 

 

 

 

 

Figure 1.9  Result of the calculation of Contact line voltage 

a) Specifications of RS based on the result of Preliminary Power Simulation on 750V DC 

3rd rail system 

 Number of RS:  17 RSs for Phase-1 and 17 RSs for Phase-2  

 Maximum interval between RSs: 1.5 km  

 Rectifier capacity installed in each RS: 4.0 MW for one RS 

 Passenger stations where RS will be located: As shown in Table 1.1 in the 

Preliminary Power Simulation on 750V DC 3rd rail system. Places for RS will 

be required outside of passenger station between M4W-Sta. 15 and 16, 

M4N-Sta. 16 and 17. 

 Required area for RS room in a passenger station: Approx. 250 m2 

 
b) Specifications of contact line 

 Protection against accidental contact to 3rd rail: Must be equipped with 

protective boards to prevent accidental contact to 3rd rail, because 3rd rail is 

mounted on the level vicinity to running rails unlike ORG mounted on the 

ceiling of tunnel. 

 Interval of supporting structure: The weight of the 3rd rail is generally heavier 

than ORG (For example, ORG: 15 kg/m, 3rd rail: 50 kg/m). The interval of 
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supporting structure in the 3rd rail system (approx. 2.0 to 2.5 m) will be 

shorter than that in the ORG system (approx. 5 m). 
 

1.6 Tunnel Diameter with 3rd Rail System 

Figure 1.10 shows the tunnel diameter with 3rd rail system. Based on the preliminary design, 

the diameter will be reduced by 400 mm from the overhead rigid conductor system. 

EquipmentMaintenance
passage area

 

Figure 1.10  Cross Section of Tunnel based on the 3rd Rail System 
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