CHAPTER 7 TRAIN OPERATION PLAN

7.1 PASSENGER TRANSPORT
7.1.1 Passcllger Train in Future by cases

(1) Possibitity of ENR for coming new age

Rail transport has a characteristic of linear transport “from station to station”. Road transport
has the characteristic of area transit and direct access from door to door. Railway must
compensate for its handicap of transport from station to station with much better speed than
road transportation.
TanfY and speed are two key factors impacling passenger share of each transport mode. The
elasticity of tarifts are limited by modal share or public opinion, as shown in the results of the
questionnaire survey.  Shoiter travel time can be achieved by sincere eftorts of transportation
enterprises.
In Egypt, avtomobiles on main roads parallel to ratl lines run at 90 - 100 kim/h bemeen cities
and 50 - 60 knvh inside cities.  The average speed of cars are 80 - 85 km/h.  Almost all trains
on trunk lines are running at 60 - 80 knvh, except turbo train running at 90 - 100 knth on Cairo
- Alexandria line. The average speed of all express teains should be raised to compéte with the
road transport.
The railway track figure of ENR is suitable for higher speed operation. ENR has the potential
to run its trains at world class speeds on current lines at refatively low cost. Current
technology permits higher speed without large investments.
The technical level and experience of ENR employees can improve the railway to compete with
“highway transport and operate a profitable service by ufilizing its railway tracks which have
good alignment of curves and gradients.
When train service, average specd, comfort, etc., is superior to road transport, the lanf} rate of
ENR can be accordingly increased.

(2) The transporf:i(ion capacity

The demand forecast group estimated the cross-sectional passenger volume for each main line.
From these results, we can estimate fulure traftic flow patterns.  The following table shows the
estimated cross-sectional passenger volume and train km.

1995 train km is estimated from the data in the Train Time Table of ENR for 1995/1994.

The passenger-km of the three cases ("Without Case”, "Case 1-1/2", "Case 2- 1/2") show that
the passenger volume of “Without Case” and “Case 2-1/2" are similar.

This is because changing travel time has a small eflfect on passenger demand, according to
analysis of the demand forecast group. This means that efforts to decrease travel time
contributes only to lower costs by increasing efliciency of rolling stock and personnel.



Table 7.1. 1 Data for Passenger volume and Train km in Future

Section Share MH/95 2002 2007 2012
base .
Caire - Alexandria 19,085 23,666 26911 31,109
Passenger numbers Index (94/95 = 100) 100 124 141 163
Cairo-Benha-Zagazig-Ismailia-Port Said 7.497 9,371 11,245 12,744
Passenger numbers Index (9495 = 100} 100 125 150 170
Cairo-Tanta-Mansura-Sherbin-Damictia 5,168 6,357 7,236 8,269
Passeager numbers Index (94/95 = 100) 100 123 140 160
Cairo - Asyul - Aswan - El Sad El Al 46,813 57,587 65,546 74,910
Passenger nmmbers Index (94/95 = 100) 100 123 140 160
Subtotal of main line 64 % 78,569 96,981 | 110937 | 127,033
Train km Index (94/95 = 1040) 100 123 141 162
Other lines Train km/day 36% 43,287 52,002 59,661 67,937
Train km Index (94/95 = 100) 100 122 138 157
TOTAL Train kmfday 100% | 121,856 | 149,833 | 170,598 | 194,970
Train km Index (34/95 = 100) : 100 123 140 160

Note: Total teain km are assumed (o increased at the samie rate as passenger volume.

Results of calculations for the major lines and 3 cases are outlined below.
1) “Without Case”
Nq speed-up, 5% ENR tariff increase, 5% bus tariff increase, is defined as the “Without Case”.

Table 7.1. 2 The passenger numbers and coach km in “Without Case”

Study Team estimation .
Arlicle 1995 2602 2007 2012
Passcngcr-hn { day {1000) . . 145,224 | 182,986 | 213242 | 245377
Passenger-kan / day (growth) \ 336% | 3.11% | 141%
Coach kan per day (index starting 1995) 100 126 147 169 |

2) Case 1-1/2

- 10% speed-up, 7% ENR tariff increase, 5% bus tarilfincrease, is defined as “Case 17
The different tariff increase has a large impact on passenger numbers.

Table 7.1. 3 Passenger-km and coach km “Case 1-1/2”

Study Team estimation : .
_ Article 1995 2002 2007 2012
Passenger-km / day (i000) 145,224 | 164,335 | 192,313 {221,651
Passenger-kin / day 1.8 % 320% 29%
Coach km / day (index starting 1995) 10 113 132 ~ 153

3) Case 2-1!2

10% speed-up, 7% ENR tariff increase, 7% bus tariffincrease, is defined as “Case 2"

Case 2 is different from the “Without Case” in that speed-up is 10% (not 0%), and ENR and
bus tarifs increase 7% (not 5%). The main competitor to ENR is road transport, and when
tarifls are increased the same percentage, there is very litite impact of increased train speed,
according to the estimation model of the Study Team. As the result, the traflic volumes of
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Case 2 and the “Without Case” arc very similar.  So the necessary number of cars for
passenger transport are also very similar.

Table 7.1. 4 Passenger-km and coach km in “Case 2-1/27

Study Team estimation
Article 1995 2062 1007 2012
Passenger-knvday (1000) 145,224 | 182,78% | 213,048 | 245,141
Passenger-knvday (growth) 33% 1% 2.8%
Coach kn/day (index starting 1995) 100 126 147 169

(3) Alexandria - Abu Quir Linc

The number of cars necessary for this line are calculated from the Passenger km of ENR, and
from the population increase in Alexandria. The number of locomotives and coaches,
calculated in the following table, is already included in the figures of each case shown above.

Table 7.1. 5 Necessary number of Locomotives and coaches on Alexandria - Abu Quir
Line '

Population (1000)
Article 1995 1998 2002 2007 2012
- Population in Alexandria 3,431 3,743 4,057 4,822 5,156
| - Growth 291% 203% 3152% 1.35 %
Locomotives | In operation 4 15 16 19 i
(1650 HP) . | Inrescrve 3 3 4 1 5
Total 17 18 20 . 23 26
Coaches In operation 84 20 96 114 126
For rescrve 21 22 24 28 31
Tolal : 105 112 120 142 157
Total corrent 175 : ]

Note: Approximately 20 % of total rolling stock in reserve.
7.1.2  Train Opel'aiion Forecast

“The train operation pattern can be checked by the traflic demand forecast on major sections of
cach line.  The following shows the growth of passenger volume which was used for the base
case for calculating required train capacity.

From the analysis of future traflic patterns, the train operation pattern will renain
approximately the same on each line. '

(1) Cairo - Alexandria Line

Passenger traflic between Cairo and Alexandria might be separated into 5 sections
" Cairo - Qalyub

Qalyub - Benha

Benba - Tanta

Tanta - Damanhur

Damanhur - Alexandria
Although part of the passenger volume splits at Benha station towards Zagazig, the passenger
volume between Benha and Tanta maintains a similar level because of dense passenger traflic
belween Benha and Tanta.  Until Tanta, traftic from Greater Cairo is a large part of total traflic.
From Damanhur to Alexandria, fewer passengers arc toffrom Cairo, and more to/from
Alexandria. The railway line between Cairo and Alexandria is the most important section for
the commercial transport of ENR.
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The future diagram pattern for 2002, 2007 and 2012 may be similar to the current train diagram,
according to the traflic flow forecast by the questionnaire survey, and by the calculation of
traflic demand of passengers as shown in the following figures. But we should note that on
the Damanhur and Alexandria section is increasing its role in transportation yearly compared to
passenger flows among Caire, Benha and Tanta.

Table 7.1. 6 Passenger Train Capacily growth between Alexandria and Cairo in the

Base Case
s Seclion Base Case

From To 1D 1995 2002 2007 2012
Cairo Shubsa Rail (Br) 101 1060 126 146 165
Shubra El Kheima Qalyub 103 100 126 146 169
Toukh Benha 105 100 127 147 176
Berket El Sabai Tanta 1 11 100 127 147 170
Etai El Barud Damanhur 18 100 127 149 172
Bohairet El Hagar Sidi Gaber 123 100 128 154 179
Sidi Gaber Alcxandria 124 100 128 154 179

Fig. 7.1.1  Passenger Train Capacity required
bel(ween Alexandria and Cairo in the Base Case

|Caim - Alexandsia Line i

100 |

w
2

Passenrer volume / day
. ~
2

101 103 105 (331 18 [2A] 14

Daily passenger numbers (1000)

The vertical axis shows the passenger volume which will determine the transport capacity of
trains, and the horizontal axis is for the coded sections. The codes are shown in the above
table. 'The increase of Alexandria is a little greater than other areas, but the teain diagram will
keep the same formation, because the number of trains near Alexandria is relatively more
densely diagrammed than other sections.

(2) Cairo - Benha - Zagazig - Ismailia - Port Said Line

* The trunk line between Cairo, Benha, Zagazig, Ismailia and Pori Said is essentially different
from the other two trunk lines along the Nile. This line faces severe compelition from road
transport because of the relatively slow speed of frains, since completion of the highway
network which connects directly to Greater Cairo.
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By 120 knvh operation, trave! between Cairo and Zagazig can be reduced to 1 hour, and travel
between Cairo and Ismailia will become 2 hours. Zagazig will have good conneclions to
Greater Cairo by this project, which is not so difficult.  Whereas road fraflic between [smailia
and Cairo muns in 2 hours by desert road, railway traffic will be arranged to target regional
traffic among cities betwéen Benha and Jsmailia, by utilizing its double track line.

Table 7.1.7  Passenger Train Capacity vequired between Benha, Zagazig,

Ismailia, and Port Said in the Base Case

Scction Base Case .

From To 1D 1995 2002 2007 2012

Benlia Minya El Qamh 201 100 127 151 174
Minya El Qamh Zagarig 202 100 . 28 151 174
Abu El Hamimad | Tall E} Kcbeer 204 100 131 160 134
Nefesha Facz S. Ismailia 206 160 132 | 154 178
| Isnailia i Qantara Gharb 207 100 133 1ié 179
| Qantara Ghasb | Port Said 208 160 134 136 180

Fig. 7.1.2 Passenger Train Capacity required between Beaha, Zagazig, Ismailia and Port
Said in the Base Case
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(3) Caire - Tanta - Mansura - Sherbin - Damietta Line

Table 7.1.8  Passenger Train Capacity required between Tanta, Mausura and Damietta
in the Base Case
| Scetion Base Case
From To D | 1993 2002 2007 2012

Tanla Mahalcl Roh | 601 100 126 144 167

Mahalet Roh Mahalla El Keb 602 100 126 144 167

Talkha Mansura 606 100 125 143 ¢ 166 -
Mansura Sherbin 607 100 - 123 44 167 .
Sherbin Kafr Sad 608 100 126 145 169

Kafr E]l Batickh Damiclta 21029 100 126 146 170




Fig. 7.1.3  Passenger Train Capacily required between Tania, Mansura and Damielta
in the Base Case
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(4) Cairo - Asyut - Luxor - Aswan - El Sad El Ali Line

Cairo - Asyul - Aswan - El Sad E! Ali line might be separated into following 7 sections.

Cairo - Giza

Giza - El Wasta

El Wasta - Beni Suef - Ef Minya

El Minya - Asyut - Sohag

Sohag - Qena - Luxor

Luxor - Aswan

Aswan - El Sad El Ali
Cairo - Giza section is used for the commuter traflic of Greater Cairo and for the terminal
section of Lxpress trains in Upper Egypt. The role of conunuter traftic of this section is
increasing, and this section will become a bottlencck for ENR train operations until the opening
of Metro No. 2 line to Giza station.
Giza - El Wasta section is used for relatively short distance inter-city transport, with good
conneclions to Greater Cairo.
El Wasta - Beni Suef - El Minya section is'used for middle distance inter-city express trains to
Cairo and for business use.  This section faces fierce competition from road transport using
the parallel highway road along the Nite.
The E} Minya - Sohag section is for relatively long distance inter-city transport to Greater Cairo
for business and for connections to mid-sized cities.” Uniil Sohag, railway trains are vesy
competitive with road transport, and passenger volume is relatively high,
Sohag - Luxor section is for inter-city trallic for business, school and tourist use.” This section
has two purposes: a transport line alongside major cities, and transport for long distance
tourists.
. The section between Luxor and Aswan is rich for the many world famous historical monuments.
Many tourists will use deluxe and rapid trains by day when proper service is available.
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Table 7.1.9 Transition of Passeager Train Capacity required between Cairo, Asyut and

Aswan in the Base Case

Seclion Basc Case

From To 1D 1995 2002 2007 2012
Cairo Imbaba Br. 2401 160 128 147 171
Boulug El Dakro Giza 2401 1600 127 146 169
Aiyat El Wasta 2410 160 125 144 166
Busthiu Beni Suef 2412 160 124 142 161
Samalout E{ Minya 2119 -~ 100 122 140 160
Manfalut Asyul 2427 100 122 141 - 161
Maragha Sohag 2433 100 122 142 163
Decsna Qena 2412 100 122 144 163
Qous Luxor 2445 100 122 144 166
Idfu Ko Ombo 2418 100 123 145 166
Abu El Rishu Qcb Aswan 2450 100 123 145 167
Sadqga El Sad Bl Ali 2452

Fig. 7.1.4  Passenger Train Capacity required between Cairo, Asyut and Aswan in the

Base Case
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7.1.3  Possible Train Speed in Future

(1) Test results of train running performance

1) Turbo Train
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Fig. 7.1.5 Test results of running peiformance of Turbo Train
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This running test was held between Cairo and Alexandria by the 905 Turbine Train on 27th,
June, 1996.

The turbine train runs at 140 knvh in most places, but the acceleration is relatively slow in low
and in middle speed zones, and the speed restrictions near big stations dramatically reduce
average running speed.  This train requires 20 km to increase speed from 0 to 140 kavh, so it
requires approximately 20 km on the section between Cairo and 'lanta The Tusbo train
cannot maintain its maximum speed for long distances.

Fig. 7.1.6  Turbo train runaing performance near Cairo
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Slow train speed near Cairo and Alexandria significantly reduces travel time between Cairo and
Alexandria.
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2) Ordinary express trains

This running test was held between Beni Suef and Cairo by the No. 163 passenger train, hauled
by a 2475 HP locomotive on 23rd, June, 1996. The formation of train set was 1 locomotive
and 13 coaches (1 Brake Van, 4 AC coaches, and 8 ordinary cars).

Fig. 7.1. 7 Ordinary Express Train
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Current train speed is 110 knvh maximum, but the travel time between Beni Suef and Cairo
equaled the scheduled time.  If the maximum speed and acceleration is improved, travel time
may be shortened significantly. -

Fig. 7.1.8 Spced and Acceleration force of express (rain

Train Speed and Accleration
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Acceleration is 0.45 knvh/sec in low speed areas, with maximum speed of about 110 knvhr in
high speed areas. Normal braking performance is -1.5 kavhfisec in most cases. More
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acceleration can be expected in lower speed areas without fiiction force problems between rail
and wheel. From the test results, engmc output efliciency might be considered as 85.
Through many running tests, we have the impression that almost all tocomatives used for
Express trains are maintainéd in good condition and the skill of drivers are good enough for
future improvement of train speed.

{2) Results of simulation
1) Cairo - Alexandria Line

- {a) Track figure for train operation

As shown in the following figures, the track configuration of Cairo - Alexandria line is suitable
for 160 knvh operation and the section between 112 km and 200 km might be able to handle
200 knvh operation in the fiture. By intreducing new rolling stock and ATC safety devices,
etc.,, 200 kmv/h operation can be achieved by reducing speed at Qalyub, Benha, Birket El Sab,
Tanta, near Kafr ! Zayat and Sidi Gaber - Alexandria sections. The potential of Egypt’s track
alignment is a valuable asset of ENR and of Egypt. Introducing pendulum type rolling stock
will not have a big impact on the Cairo - Alexandria line, because locations with maximum
speeds of 200 km/h or 160 kivh are restricted to very few sections near Cairo, Benha, the Sidi
Gaber - Alexandria section, etc.

Fig. 7.1.9  Limiting speed of Curves for ordinary type trains en Cairo - Alexandria line
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Track running speed capability is cnough to cut travel time to 1 hour 50 minutes between Cairo
and Sidi Gaber. A convenient uniform diagram has business use inter-city trains between
Cairo and Alexandria run between Cairo and Sidi Gaber, and long distance trains which run to
Luxor or Aswan may depart from Alexandria. . Travel time within 2 hours can be achieved by
this efficient equal departure time train diagram, by high efliciency rotation of train formations
by equippiog service facilities at both terminal stations.

(b) Train running curve

Fig. 7.1.11  Figure of running performance of 140 kin/h Furbo Train simulated in ideal

conditions
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(¢) Travel time
Table 7.1.10 - Assumied Travel Time of Turbine Train
Assumed ‘Travel Time of 140 lun/_h Turbo Train

Item Cairo - Sidi Gaber Cairo - Alexandria
- Minutes Minutes
Current Travel time 115 130
Calculated Travel time 101.8 1693
B 102 110
Improvement -11 - -13
1

1 Hr 42 minutes

1 Hr 30 nunules

Calculated travel time = Simulated fime + 3 + 2 minules stop lime at Sidi Gaber

At first, travel time might be shortened 10 minutes, because improvement of train speed shoutd
be gradually increased inside Cairo and Alexandria. Problems with track facilities, especially

“track simplification and safety device improvement inside Cairo station and between Sidi Gaber
- Alexandria should be resolved when the reduction of iravel time is recognized as important for
competition with road transport.
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2) Benha - Zagazig - Ismailia - Port Said Line

(a) ']‘rack.l‘igure for train operation

The double track lines between Benha - Zagazig and between Zagazig - Ismailia can handle 140
knvh by improved train sets. By 120 km/h operation with current train sets, the travel time
between Cairo and Zagazig can be reduced 1o 1 hour, and the travel time belween Cairo and
Tsmailia will become 2 hours.  Zagazig will have good connections to Grealer Cairo with these
measures, which are not very difiicult.  Road transport between Ismailia and Cairo takes 2
hours by desert road.  Railway traftic can be arranged to handle regional traflic among cities
between Benha and Ismailia, and for inter-city service between Cairo and Zagazig, by utilizing
the advantages of the double track.

Fig. 7.1.12  Curves and maximum spced of Benha - Zagazig - Ismailia - Port Side section
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(b) Train nunmmg curve

Fig. 7.1,13 Simulated Running Curve of 100 km/h hxpress Train hauled by 2475 1P

locomotives

Rapid Train Running Curve

Bcnha [ﬂgazlg lsm‘aﬂh Port Sald
140 1 by i Y i Bk 4 N S gaih
-1 1860
e R
130 - Thine In seconds §500
116 . s000

£500

150 . Mlllmum s,ma 100 Kmh
140 }] == Sperd Kmih ~B4ISHP Locomotive and 10 Coaches - Lomr
o
' K
B o1 | 5000 9
-SRET F FEIT I
= g0 §-£- 4089 =
CERETY | ser
“ o b1 see €
RO I N § 1500 o
w -y 1 2000
w -3 - ~He-f 1500
20 -4 — JE R N NV ¥'Y ]
13 - Fsmhita 200
o L ] L .
40 (1] 89 100 310 140 160 180 200 160
. Distance Km




This is a simulation for the casc of Running Curves of 100 kmv/h Express Train, hauled by 2475
HP locomotives (assumed 10 coaches).

Fig. 7.1.14 Simulated Rmmilig Curve of 120 kw/h Express Train hauled by 2475 1P

locomotives
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This simulation is for the case of Running Curves of 120 km/h Express Train, hauled by 2475
HP locomotives (Assumed 10 Coaches}.

{c) Travel time

Current maximum speéed on this scetion is 90 kmfh “We have calculated in case of 100 kimv/h
and 120 kin/h.  The results of the simulation are shown in the following table.

Table 7.1.11 Travel Time assumed for 100 and 120 lan/h Express Trains

Calegory Beuha - Zagazig Benha - Ismailia Benha - Pord Said

Minutes Minutes . Minutes

Current Travel time 35 105 185

Catcolaled Travel time 28.63 84.74 ©133.89

100 knvh train 1 L 1 ‘

Rate of decrease -18.2 -19.3 -16.8 o

Calculated Travel time 2583 76.76 142,43

120 knvh train o : n

Rate of decrease -26.2 =269 230

Catculated travel time = Simulated time + 5 + 1 minute stop time at cach station

Lost time of 1 stop by 100 kmyvh (rain is calculated at 3 min, 30 sccond.

Loss time of 1 stop by 120 knvh train is calealated at 4 min. 30 sccond.

{1 minule stop case) _

Current maximum speed of Express Train on this scetion is 90 km/h.

Decreasing speed from 100 kawh to 30 knvh is caleulated o take 90 scconds on Ismailia - Port Said line.
Dececasing spoed from 120 kmvh to 30 knvh is caleulated to take 130 seconds on Ismailia - Port Said linc.
Non stop train passes 8 stations on Ismailia - Port Said section,



-{d) Lost time by lowering speed at passing station

On the section of tablet system, trains arc operated by decreasing speed at passing stations.
Currently trains are operated at maximum speed of 90 and 75 km/h sectional wise on Ismailia -
Port Said line, by decreasing speed for passing 8 stations. Two typical cases are shown for
indicating the rcason of time lost at one passing station by decreasing speed.  This tine loss
model can be applied to other sections approximately.

Fig. 7.1.15  Lost time (In case of maxithum speed 100 km/h)

Time loss in case of 30 Km/h limit

M aximum speed 100 Km/h

1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200

Time in Seconds

ENEEEEREEE

160 }-

45 50 S8 60

Distance Km _

140
139
129
116
106
90
g0
70
4]
50
40
30
19
1¢

[ Station interval §.7 H'me

Speed Km/h

B2 Time without linig
we Time with 30 Km iy
&% Run witheat Hmit

we Rua whth 30 limit

Fig. 7.1.16  Lost time (In ¢ase of maximum speed 120 km/h)
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The time lost by decreasing train speed from 100 knvh to 30 knvh is approximately 90 seconds.
The time lost by decreasing train speed from 120 knmvh to 30 knvh is approximately 150

seconds.
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3) Tanta - Mansura - Damieita Line
(a) Track figure for train operation

Fig. 7.1.17  Curves and maximum speed
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For 120 knvh operation, there exist few speed restrictions on the Tanta - Mansura - Damietta
line. Current express trains run at a maximum speed of 90 kivh.  Other passenger trains run at
70 km/h.  Much shorter travel time between Cairo and Mansura can be achieved by increasing
speed, and by reducing the stopping time al Tanta station, etc. 140 knvh operation can be
achieved by utilizing a safety system between Tanta and Mansura section. -Trains to Zagazig
or Mansura decrease their average speed to 45 - 60 knvh by stopping a long time at Benha or
Tanta. _ _

There are few sections on the Tanta, Mansura and Damietta line which cannot handie 120 knvh.

(b) Train running curve

Fig. 7.1.18 100 km/h Express Train running curve
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This nun curve is simutated for the case of Running Curves of 100 knvh Lxpress Train, hauled
by 2475 HP locomotives {Assumed 10 Coaches.).

Fig. 7.1.19 120 km/h Express Train running curve
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This run curve is simulated for the case of Running Curves of 120 kavh Express Tram hauled
by 2475 HP locomotives (Assumed as 10 Coaches).

The average speed between Tanta and Mansura was 65 - 78 km/h, and current frain sets can
“achieve 120 knvh operation, although current maximum speed of rapid trains is 90 km/h.
Trains between Cairo and Mansura can run at an average 90 kmv/h, hkc the train between Cairo
and Alexandria, if maximum speed is increased to 120 kavh.

{c) Travel time

‘The analysis of the travet time should be done on {wo sections of Tanta - Mansura and Mansura
" -Damictta separately, because of the different operating systems.  The travel time is calculated

by adding 5% to the simulated run time, for maintenance of track, for operation of irain driver,

and for formation of Train Diagram. The travel time between Tanta and Mansura will be 35

minutes in case of 120 knvh operation, and 37 minutes 30 seconds in case of 100 knvh

operation.  1f this section adopts the method of operation without lowering speed at passing

stations, the fravel time between Mansura and Damietta will be 36 minutes in case of 120 kavh

operation and 43 minutes 30 seconds in case of 100 knvh operauon

Table 7.1.12 Travel Time

Travet Time of 120 knv/h and 100 km/h

Maximum Signal System Case Tanta - Mansura Mansura -Damicita
| Speed - ' (seconds) (seconds)
Calculation | 120 Automatic Signal Case | 1,970 2042
Calculation 120 - Tablel Block Case 2 o - 4492
Calculation 100 Autematic Signal Case 3 2,128 2424
Calculation 100 - Tablet Block Case 4. 4,824
For Diagram 120 - Auwlomatic Signal Casc ) 2,069 2,144
For Diagram 120 Tablet Block Casc 2 _ 4,664
For Diagram 100 Aulomalic Signal Case 3 2,234 235
For Diagram 100 | Tablct Block Case 4 . 1 5065

Note: There are 16 stations between Mansura and Damictta.
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4) Cairo - Asyut - Luxor - Aswan Line
{a) Track figure for train operation

Fig. 7.1.20  Curves and maximuin speed Front Caire to Asyut
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Between 15 km (near Giza station) to 670 km (near Luxor station), 140 kavh operation can be

easily achieved by running at 100 knvh nearby major stations of Kalr Amar, El Rapa, near Ed

Wasta, Beni Suef, Biba, Mahagha, near Samalut {only 75 kmv/h), El Minya, El Mahras, Al Rupa,
~ Deirut, Asyut etc. ' :

Fig. 7.1.21  Curves and maximum speed from Asyut to Aswan
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From Luxor to Deraw, 120 km/h operation is suitable by restriciing speed at major stations,
which can be seen in the following figure.  Seclions between 765 km and 813 km, and between
838 km and Aswan (880 km) might be restricted to 100 knv'h operation for better control by
driver. ) '

(b) Train running curve

There is too much train running simulation data to process at one time.  To process, the data is
separaled into two sections: 0 - 480 km, and 480 - 880 km. The following shows the
simulation results of perfect operation, and after considering control by the driver :
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Fig. 7.1.22  Train vunning curve in case of 120 kin/h max. speed - by perfect simulated
operation (no allowance for driver control)
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Fig. 7.1.23 'Train vunning curve in case of 120 km/h maximum speed - by
reconimendable eperation {allowance for driver contyol)
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(¢ ) Travel time

Table 7.1, 13 Travel time

Running Time and Travel Time {Second)
Article Speed Cairo - Cairo - Cairo - Cairo - Cairo - Catro - Cairo -
Giza Wasta Beni Suef | Minya Asyul Sohag 480 km
Simulation . | 120 592 3,180 4,354 8360 | 12,550 15,528 16,070
Diagram 120 622 3,339 4,572 8,778 13,178 16,304 16,874
Simutation 100 - 120 592 3,180 4, 33 1 839 12,558 15,146 16,288
Piagram j00-120 622 3139 i 572 8,816 13,217 16,523 17,102
Anlicle Speed 480 km - | 480 km - | 480 km - | Cairo- Cairo - Cairo -
Qena Luxor Aswan Qena Luxer Asvan
Simulation 120 392 3,180 4,354 16,662 19,250 20,424
Dingram 120 622 3,339 4,572 17,526 | 20,379 21,6H
Simulation -120 3,968 6,302 14,708 20,236 22,750 30,9%
Diagram 160 - 120 4,166 6827 15,443 21,269 23930 2546
Note: 100 - 120 means the different speed limit from GQena to Aswan.  Additional stopping tine at station is 60
seconds.

The average nmning speed between Cairo and Aswan may be increased to 80 - 85 kmv/h from
the current 58- 62 knvh.

() New seivice

Deluxe trains, which earn important revenues for ENR, can run in less than 11 hours, after
~ completion of the double tracking project between 1dfis and Aswan.

‘The train-sets of night sleeper luxury cars can be utilized near the destination for dayhme
medium disiance transport between Aswan and Luxor, or between Cairo and El Minya. The
'passengers who use the night trains can enjoy a full day at their destination, because the trains
which depart at 19:00 - 21:00 in the evening will arrive at 6.00 - 8:00 in the morning.

By utilizing the locomotives in daytime, train service can be improved between Aswan and
Luxor, between Cairo and El Minya, etc., providing additional service for tourists. There are
now very few services on this very important single line section in Upper Egypt. '
Rapid trains would run at 140 knvh between Cairo and Asyut or Luxor. * That speed is not
very difticult to achieve by more powerful locomotives in the future. Travel between Cairo
and Aswan within 10 hours might become possible then.  Trains would starl after peak hour in
the evening, and arrive at the destination before norning rush hour.  Efticient rotation of train
sets will require appropriate facilities tor passenger service and for operational preparation
work at both terminal stations.
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7.1.4  Number of Rolling Stock

(1) Necessary number of locomotives for passenger service

We estimated the necessary number of rolling stock.  The estimation work was done by using
the current number of rolling stock, operation conditions, operation results, teaflic volume
estimation data, improvement of train operation, elc.

1) Without Case

The results are as (ollows.

As mentioned before, the “Without Case” is defined as : No speed-up, and 5% tariff increase of

ENR and bus.

Table 7.1.14  Required future number of Locomotives (“Without Case”)

Condition: No speed-up, 5% tarift raise for ENR and bus

Passenger Train Locomolives

Locoimotive 1994/95 2005/02 2607 2012
Passenger Locomotive: 2,475 HP 112 179 209 210
Passenger Locomotive: 1,650 HP 256 323 370 433 |
Subtotal passenger locomotives 398 301 584 672
Shunting lecomotives 80 30 80 80
| In place of Turbo Train 1650 HP 6 & 6
Total necessary passenger locemotives 478 387 670 758
2) Case 1
Table 7.1.15 Required future number of locomotives (“Case 1-1/2")
Condition: 10% speed-up on main lines, 7% ENR tariff increase, 5% bus tariff'incr
Passenger Train Loconiotives
Locomotive 1994/95 200102 2607 - 2012
| Passenger Locomotive: 2,475 1IP 121 123 J44 166
Passenger Locamotive: 1,650 11P 232 263 307 354
Subtotal passeager locomotives 6 6 6
Shunting locomotives 3353 3 457" 526
In place of Turbo Train 1650 BP 30 80 80 80
Total necessary passeager locomotives 433 478 543 612

“Case 17 is defined as 10% speed-up on main lines, 7% ENR tariff increase, 5% bus tarift

increase
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3) Casc 2

Fable 7.1.16  Required future number of Locomotives (“Case 2-1/2")

Condition: 10% speed-up on main lines, 7% tariff raise for ENR and bus

Passenger Train use Locomotives

s Locomotive 1994/95 2001/02 2007 2012 |
Passenger Locomotive: 2475 HIP 121 137 160 184
Passenger Locomotive: 1,650 HP 232 292 340 3N

Subtotal passenger locomotives 6 6 6
Shunting lecomaotives 353 135 306 581
In place of Turbo Train 1650 HP 80 80 80 80
Total necessary passeager locomotives 133 513 586 661
10% speedup, 7% ENR tariff increase, 7% bus tariff increase, is defined as “Case 27,

(2) Necessary number of coaches
1) Without Case
Table 7.1.17 Necessary number of Passenger Coachies in “Without Case”
Condition: No Speed up, 5% tanfl'increase for ENR and bus
Without Iniprovement of AC
Coaches 1994/98 94/95 base | 2001/02- 12007 2012
. on book in use
Air condition Express (long distance) 786 710 895 1,043 1,200
Main tine ' ,
In place of Turbo train : 30 30 30
Power Car  Main lines 113 113 142 166 191
2nd class Other lines 835 820 .1,033 1,204 1,386
Jrd class Other lines 1,148 1,127 1,420 1,655 1,903
Luggage 211 209 263 307 © 353
Other ¢ar Total 2,551 2,513 3,166 3,690 4,246
GRAND TOTAL 3,337 3,223 4,091 4,763 5,476
With Improvement of AC On hook 94/95 base | 2001/02 2007 2012
Air condition necessary 786 710 966 1,101 1,267
Other cars necessary 2,551 2,513 3,125 3,661 4,209
Grand Tetal 3,337 3,223 4,091 4,763 5,476

No speedup, 5% ENR tariffincrease, 5% bus tariff increase, is defined as the “Without Case”.
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2) Case 1

Table 7.1.18  Necessary number of Passenger Coaches in “Case 1-1/2”
Condition: 10% speed up on main lines, 7% ENR tariff raise, 5% bus tariff increase

Without Improvement of AC

Coaches 1994/95 | 94/95 base | 2001/02 2007 2012
On book in use
Air condition Express (long distance) 786 710 723 846 975
Main line '
In place of Turbo train 30 30 30
Other car, Power Car, Main line 113 113 115 135 135
2nd class Other line ‘835 833 045 1,106 1,274
3rd class  Other line 1,148 1,148 1,299 1.520 1.752
Istclass  Suburban 244 244 276 323 372
Luggage  Average 211 209 237 277 319
Other car Toial 2,551 2,549 2,872 3,361 | 3,873
GRAND TOTAL 3,337 3,259 3,625 4,237 4,879
With Improvement of AC_ | Onbook | 9495 base | 2001/02 2007 2012
Air condition necessary 786 710 781 894 1,030
Other car necessary 2,551 2,549 2,844 3,343 3,848
Grand Total 3,337 3,259 3,625 4,237 4,879
10 % speedup, 7% ENR tariff increase, 5% bus tariff increase, is defined as “Case 17.
3)Case 2
Table 7.1.19  Necessary number of Passenger Coaches in “Case 2-1/2”
Condition: 10% speed-up on main lines, 7% ENR {arilfincrease, 7% bus tarilt'i increase
Without Improvement of AC _ _
Coaches 1994795 | 94/95 base | 2001/02 2007 2012
" On book in use _
Air condition Express (long distance} 786 710 804 - 937 1,079
Main line
In place of Turbo train 30 30 30
Other car, Power Car, Main line 113 113 128 149 172 |
Ind class  Other line 835 320 1,032 1,203 1,384
~ Jrdclass  Other line 1,148 1,127 1,419 1,653 1,902
Ist class  Suburban 244 244 307 358 412
Luggage Average 211 200 263 307 353
Other car  Total 2,551 2513 3,149 3,670 4,223
GRAND TOTAL 3337 3,223 3,983 . 4,638 5,312
With Improvement of AC On book | 94/95 base | 2003/02 2007 2012
Air condition necessary, 786 710 868 - 990 1,139
Other car nceessary 2,551 2,513 3,115 3,647 4,192
| Grand Total 3337 3,223 3,983 4,638 5332

Speedup 10%, ENR tarifT increase 7%, bus tariff increase 7%, is defined as “Case 2"
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7.2 FREIGHT TRANSPORT

7.2.1 Freight Flow Pattern

As shown in the Chapter of demand forecast, the estimated freight volume afler 2002 shows
remarkable growth, reflecting the desire of ENR to improve its financial condition by
increasing freight transport. _
Because the forecast of freight trafYic is done by regional traffic flow, some adjustments were
made to the original forccast data, showing the train-km on each line by using actual data in
Janunary 1995 and July 1994, with cooperation of freight transport experts of ENR.

The result of the freight traflic volume in 1000 Ton-km is shown in the following tigure.

The base data, adopted for assumption, shows the exact contracted freight transport,
indicating the type of goods, Ton-km, origin station, destination station, distance, and revenue.
In necessary cases, classification by zones can be divided into more detailed sections.

Fig. 7.2.1

Freight Ton Km Transported Between Regions

Freight Ton IKm among Zones
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Table 7.2, 1 Freight Ton-km Transported Between Regiens
(Ton-km O-I between zones) in 1994/93
Zone Name QD 1-1 2-2 33 4-4 5-5 6-6 -7 3-8 Total
Central R 1-1 1,086,168 Jecs | g0 | 436827 | 2nz22| ide7in | 372348 0] 2424744
Middle D. R 2-2 18750 1 2956 | 19,280 26,588 0 26,654 | 239,529 0 343,757
East D. R 3-3 54073 | - 21,012 71,541 28917 0 58,207 1,341 0 23211
 West D.R 3-4 123,181 637 | 27048 | 72,409 0 5185 | 211,840 0 440,351
NoithD. R 5.5 11,025 40 0 2,342 1,682 3,544 0 0 IR 633
Intermediatc R | 66 22,430 46,341 §5,271 | 105176 39,775 49,918 71,387 0 416,299
South Region -7 59,555 194 | sge6l | 76526 0] 40002 18599 0 253,637
Metro CairoR. | 8-8 0 0 0 0 ¢ 0 0 0 0
R Total | 382,182 74924 | 3se608 | 748,784 | 32678 | 304349 | 920018 0] 4129541 |

The base O/D train avmbers arc adjusted to the total number of yearly freight trains of 199571994, for
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projecting the trailic patiern in January and February o the whole year.

Fig. 7.2. 2 Loaded Freight Train Numbers Between Regions
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Table 7.2. 2 Loaded Freight Train Numbers Befween Regions (1994/95)

Zonc Name  Zone | 1-0 | 22 F 33 | a4 ] 55 | 66 | 77 | 38 | Toml
Central R. -l 924 12 366 1,138 792 306 420 0| 4,008
Middle D. R. 2-2 216 102 78 120 0 24 234 0 774 ]
Fast D R. 33 294 138 561 144 0 926 0 0] 17236
Wesl D, R, - 44 396 6 30 426 0 121 168 0] 1,098
| North D. R.. 5-3 66 . 0 12 {2 12 0 0 138
Intermediate R. 6-6 84 132] 1M 264 96 150 294 0] 1794
South Region 77 144 ol 18] 120 o] 3| 7u 0] 1434
| Mciro Cairo R, - j 83 0 0 -0 0 o 0 0 0 0
Total LI24] 261 1,350 2,244 9236 1,5781 18301 0'1 10,482
Fig. 7.2.3  Train Number Opeérated between Regions
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The above figures show that many trains are operateéd in few freight regions.  This means that
there are few profitable zones for ENR.  Freight transport strategy should concentrate on
profitable lines. ENR should consider the financial cost of freight opérations in each zone.
Train-km forecast necessary on each lin¢ to carcy the estimated freight is approximately
calculated by considering current average tonnage, and by the current freight train operation
route on each line.

The cited data for analysis arc acquired from Jan. 1995 and July 1994.  As samples, they are
used to analyze the demand forecast data for 1995, 2002, 2007, and 2012.
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Table 7. 2.3 Freight Train-km forecast on Each Line

Line Loaded Empiy Total Total Total Total Total
Code | Trainkm | Trainkm | Tealnkm | Trainkm | Trainkm | Teainkm | Trainkm |
1955 1995 1995 1998 2002 2007 2012
1 226,694 172,031 398,125 320,755 160,341 339,233 675,079
2 1,798,399 1,364,754 3,163,152 3,516,637 4,119,864 5,199,272 6,902,556
3 138,888 105,398 244,280 301,631 415,490 655,706 1,115,080
1 111,470 84,591 196,061 284,257 477,635 939,576 1,886,699
5 0 0 ¢ 0 0 0 0
6 0 0 0 0 o| 0 0
7 160,561 121,847 282,111 381,021 383,607 1,643,879 1,925,258
8 75,395 51,215 132,609 146,424 167,688 199,921 241,311
9 4,458 3,383 7,811 9,319 12.0M 17,650 21318
10 47,864 36,323 84,187 88,838 971,302 113,853 112,536
il 80 61 141 148 163 150 238
12 0 0 0 0 0 0 0
13 5,734 4,351 10,085 11,743 14,619 20,037 28823
4 709 538 1,247 1414 1,677 2,050 2,638
15 4,195 3,4t 7,906 8,389 10,589 13,726 18,957
16 332 252 584 616 675 750 989
17 0 0 0 0 0 0 0
18 24,437 18,345 42,952 48,326 37,509 4,620 103,058
19 1,323 5,357 - 12,380 14,713 17,985 24,279 35,182
20 0 0 -0 0 0 O G
21 -0 0 0 0 0 0 0
22 0 0 0 -0 0 0 0
23 0 0 0 0 o| 0 0]
24 0 0 0 0 o 0 0
25 © 333 253 386 Gi8 677 792 992
26 0 0 0 0 0 0 0
27 117,635 89,270 206,905 249,851 335,752 512,176 887,462
28 1,350 1,029 2,385 2,634 3,016 3,3% 4,340
29 174 132 300 3] 354 114 518
30 . 0 0 0 0 o -0 0
3t 174 132 306 323 354 114 518
32 13,695 3,116 18,811 20,278 22,304 25,395 28,781
33 G 0 0 0 0 0 0
34 19,142 11,526 33,668 35,529 38,913 43,533 57,004 |
35 217,722 165,223 382,946 - 412,815 456,088 516,977 585,207
- 36 264,192 200,488 461,679 390,354 537,070 628,430 786,716
37 0 0 .0 - 0 0 0 0
38 0 0 0 0 G 0 0
39 0 0 0 0 0 0 0]
10 0 0 ‘ 0 0 0 0 0
41 13,389 10,161 23,550 26,003 29,77% 35,503 42,853
12 24,237 18,393 42,630 178,670 397,083 1,293,676 2,561,402
43/ 0 0 0 0 0 0 0
Total 3,275,890 2,185,979 5,761,869 | - 6,652,131 8,361,377 | 11,923,768 | 18,162,503
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7.2.2 Freight Car Run Km by Commodity and by Car Type

The future fieight traflic demand by commoditly is estimated by the Study Tean’s demand
forecast group. The calculation of fiture necessary number of freight cars by type is
executed by the adequate type of cars for each freight commodity and by the capacities of
currently owned cars. The number of necessary cars which are calculated from the most
suitable freight wagons for transported goods are described in the Chapter on rolling stock.
Consideration was made for the fact that several types of freight cars are suitable for each type
of freight. ;

The calculated necessary number of freight cars by type are shown below.

(1) Open type cars

Open type cars are running relatively well and freight demand in future is relatively high.
Sometimes open type freight cars and open type Hopper cars are used for similar commodities,
although big customers prefer Hopper type cars over open type cars.  The demand for each

and both car types is shown below.

Table 7.2.4 The run performance of Ogen type cars and Open type Hopper Cars

Open Type Car
Category 1995 1998 2002 2007 2012
Ton - km 354,510 1,371,418 2,271,880 4,376,543 8,586,239
Car Number 3,359 3,359 3,359 3,359 3,359
Capacity _ton/car 50 50 50 : 50 50
Ton-knm/day/car 779 1,119 1,853 3,570 7.003
Run-km/car/day 15.6 22.4 37.1 714 140.1
Range of Freight km: 200 - 255 - 265 - 300 - 350 - 500 - 745
Hopper Open _
Category 1995 1998 2002 2007 2012
Ton - km 1,718,496 1,852,538 2.046,730 2,319,968 2,629,298
Car Number 1,039 1,039 1,039 1,039 1,039
Capacity tonfcar - 40 40 40 40 40
Ton-kn/day/car 4,531 4,885 5,397 6,117 6,933
_Run-kmfcarfday 1133 1221 1349 152.9 173.3
Range of Freight km: 230 - 265
Open Car + Hopper Open Car :
Category 1995 - 1998 2002 . 2007 2012
Ton - km 2,673,006 3,223,956 4,318,610 6,696,511 11,215,537
Car Number 4,398 4,398 4,398 4,398 4,398
Capacity _tow'car 45 43 45 45 45
Ton-kaVday/car 1,665 2,008 2,690 4,172 - 6,987
Run-knvcar/day 37.0 446 59.8 92.7| 155.3
Range of Freight kim Qpen Car: 200 -255- 265 -300 - 350 - 745

Hopper Open Car: 250 - 265
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Fable 7.2.5 Ideal number of Open type cars and Open type Hopper Cars

1

| Category 1995 1998 2002 2007 | 2012 |
Ton - km 2,673,006 3,223,956 4,318,610 6,696,511 | 11,215,537

Car Number 4398 4,398 4,398 6,000 9,000

Capacity (tonsfcar) | 45 1 43 43 45 435

| Ton-km/day/car 1,665 2,008] 2,69 3,058 3,414

Run-knycar/day 310 44.6 59.8 68.0 75.9

Range of Freight km: Open Car 200 - 255 - 265 - 300 - 350 - 500 - 745

Hopper Open Car 250263

Open type car operations will cover their costs in 2007 or 2012 if their transport volume is
increased to meet expanded demand without increasing the number of cars, by increasing

operating efficiency.

If open cars are operaling at {ull capacily, some investment in new open cars might become
reasonable to purchase some open type frcight cars after 2002.

(2} Covered type cars

Table 7.2.6 'The performance of Covered cdrs and Covered Hopper cars

Covered Cars
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| Category 1995 1998 2002 2007 2012
Ton - kn 656,578 667,535 684,036 708,433 738,202
Car Number 3,609 3,609 3,609 3,609 3,609
Capacity (tons/car) | 50 501 50 50 50
Ton-km/day/car 498 507 519 538 560
Run-knvecar/day 10.0 10.1 10.4 10.8 11.2
Range of Freight km: 50 - 220 - 250 - 615- 815 - 1090

- _Hopper Covered .

k(',‘:élt'?ﬁgory 1995 1998 2002 2007 2012 |
Ton - km 712,277 19,943 1,007,087 1,356,420 1,941,973
Car Nuniber ) 133 133 L 133

| Capacity (tons/car) 65 65 65 65 65
Ton-km/day/car 14,683 16,890 20,745 279411 40,004
Run-km/car/day . 2259 2599 319.2 4299 | 615.4 |

" Range of Freight km: 200 - 673

~ Covered Car and Hopper Car Covered
| Category 1995 1998 2002 2007 2012 |
- { Ton - km - 1,369,355 1,487,478 1,691,123 | 2,064,853 2,680,175
Car Number 3,742 3,742 3,242 -3,742 3,742

[ Capacily _toncar 60 60 60 60 60|
Ton-knvday/car 1,003 1,089 1,238 1,512 1,962

| Run-knv/car/day 16,7 18.2 20.6 25.2 32.7
Range of Freight km: Covered Car : 50220 - 250 - 625 - 815 - 1090

Hopper Car Covered 200-675



Table 7.2.7  Ideal number of Covered cars and Covered Iopper cars

Category 1995 1998 2002 2007 2012

Ton - km 1,369,354 1,487,478 1,691,123 2,064,853 2,680,175
Car Number 3,742 3,742 3,200 2,700 2,200
Capacity (tons/car) 60 60 60 60 60
Ton-km/day/car 1,003 1,089 1,448 2,095 3,338
Run-km/car/day 16.7 18.2 24.1 349 55.6

Range of Freight km:

Ordinary Covered Car :
Hopper Car Covered ;

50-220-250-615- 815 - 1090 km
200 - 675

The traftic demand for Covered Hopper Cars is so large that the substituting ordinary covered

cars should be expanded by increasing the merits of ordinary covered cars for customers, by

reducing the cost of loading and unloading, and of water proof clean service, etc. The

demand for Covered Hopper Cars is mainly from big customers of grain and wheat, etc.

Ordinary Covered Cars which mainly provided this service in the past, are significantly inferior
to the performance of Covered Hopper Cars.

Thus Ordinary Covered Cars should be decreased to 2000 cars from the current 3600 cars, by
* increasing their efliciency until 2012,

The combined utilization of the both types of covered cars will be increased by concentrating
freight handling stations and by equipping loading and unloading facilities for decreasing the

transfer cost of custoniers.

Half of the ordinary covered cars should be eliminated by increasing their utilization rates, by

equipping brakes on all cars used, etc.  Ifhalf of improved covered cars can supply twice the
“teansport demand, freight transport costs will be covered, and new invesiment for further
- traflic expansion after 2012 will become possible.

(3) Taukcars

Table 7.2.8 The perfornlancé of Tank Cars

2007

2012

Category 1995 1998 2002
Ton-km 398,700 453,722 538,644 - 667,423 827,306
Car Number 2,002 2,002 2,002 2,002 2,002
Capacity ton/car 40 40 - 40 40 40
Ton-km/day/car 546 621 737 913 1,132
Run-km/car/day 13.6 15.5 18.4 228 283
Range of Freight kmn; 25 - 295 -435-710-800- 1125 - 1130

Table 7.2.9  Ideal Number of Tank Cars
Category 1995 1998 2002 2007 2012
Ton - km 398,700 453,722 538,644 667,423 827,306
Car Nuimber 2,002 1,800 1,500 1,250 1,000
Capacily ton/car 40 40 40 40 40
Ton-km/day/car 546 691 984 1.463 2,267
Run-kimv/car/day 13.6 17.3 24.6 36.6 56.7

Range of Freight km: 25 - 295 - 435 - 710 - 800 - 1125~ 1130
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There are 100 many Tank Cars, even for estimated traflic in 2012. 1,000 Tank Cars should be
enough for future demand, by increasing running speed and shortening loading and unloading
time at terminal stations.

(4) Fiat ears

The traftic demand for Flat Cars may be limited to container transport, special military use, etc.
The 1924 flat type cars might be altered to handle container transport in the future.

(5) Brake vans

The numbéer of Brake Vans is approximately enough for 7 days rotation.  Efforts of ENR
staff can increase the rotation efliciency by increasing the train running speed and shortening
the stopping time at terminal stations.  After 2007, Brake Van rotation should be decreased
to 2 or 3 days. At that time, all freight cars which are still in use might be equipped with air
brakes. New technology of freight irains can eliminate coupling the brake van itself, because
disconnection of the freight cars from the freight train on route will be detected by automatic
emergency brakes.

Table 7.2.10  Necessary number of Brake Vans

Category 1995 1998 2002 2007 2012

Freight Ton Km 3,809,249 4,556,326 5,842,446 1 . 8,586,250 13,725,808
Car Number 435 - 435 435 - 435 435
No. of Train /year - 20,057 © 23,437 30,052 44,166 70,603
No. of Train /day 55 64 82 121 193
Day / one rotation 6.7 58 4.5 3.1 1.9
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7.3 TRACK CAPACITY AND IMPROVEMENT MEASURES FOR FUTURE TRAIN
OPERATION

7.3.1 Definition of Track Capacity

Track capacity is defined in the following two ways :

- The limsit of train numbers able to operate in both dirvections in oue day.

- ‘The limit of train numbers alle to operate in both directions in peak hours,
Nowadays, the latter definition is being adopted for clear understanding the capacity of train
operations on track, because the capacity of terminal stations in peak hours actually decides the
capacity of train operation for urban commuter traflic trains and the intercity 1rains at the same
tinie, .

Track capacity depends on the following various factors, so its is not very simple to calculate
exactly : :

- Teack facilities of major stations,

- Distance between stopping stations,

- Travel time betweea stations,

- Signal facilities,

- Technical backup safely systern for (rain operation,

- Accelerating'and decelerating chavacteristics of train sefs,

- Stopping times af stations,

- Operation system, ete,
We have defined the standard track capacity according to the track sitvation (double or single),
and the operation system.  On each track line, there exist various factors which decrease the
track capacily, such as muiual crossings on intermediate way, technical train operation

suppotting system, etc. Such factors are clarified on each line as far as possible by general
rutes with experience through daily train operation on various lines.

Table 7.3.1  Standard of Train Operation Capacity for one direction in Peak Hour

Opceration system - Double track line Single (rack line
Unified metro line 24 trains / hour 4 - § trains / hour
{9-10 car formation emu train) 2.5 minute intervals -
Urban tine by emu 20 trains / hour ' 3 - {trains / hour
| (10 - 15 car formiation train) 3 minute intervals _
Push pull train by locomotives 12 trains / kour _ 3 - tegins fhour
(10 - 12 car formation train) B S minule intervals ' .
Locomotive hauled train - 10 trains / hour 3 trains / hour
{12 - 15 car train) 6 iipute intervals ' .' ]

The current number of trains is based on the train time table published by ENR. Future
numbers of trains are estimated from the forecast of traflic demand by the Study Team. The
following track capacity is calculated for one direction.  In case of both directions, the number
of trains will be multiplied by 2. When significant factors to decrease capacity exist, real
capacity is expressed and the ideal number of trains is described in () in the next figures.

In the following, the possibility and capacities of train operation on each trunk kine are
exptained. The current number of trains and the future number of {rains are explained by the
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data in one peak hour.
7.3.2 ‘Tyack Capacity of Main Line

(1) Caire - Alexaundria Line

The track can handle speeds high enough to cut the travel time to 1 hour 50 minutes in the
future between Cairo and Alexandria. A convenient uniform diagram would have business use
intercity trains between Cairo and Alexandria run between Cairo and Sidi Gaber, and long
distance trains which will run to Luxor or Aswan may depart {rom Alexandria station. By
equipping service facilities al both terminal stations, this equal departure train diagram can
achieve very efficient Irain formations, and travel time of fess than 2 hours,

Tariffs can be raised if passenger service is improved: speed, frequency, comfort, safety, etc..

Table 7.3.2 ‘Track Capacity of Cairo - Alexandria line and its Future capability of Train

Operation
From To Track capacity Cuirent number | Fuiure number of
{rain number of trains in 2012
fhour regular traing
Cairo Qalsub 10 {rains G leains 10 (rains
{main double line®) per on¢ hour per ong hour peronc hour |
Qalyun - Benha** 8.5(10) 6 10
Benha Tanta *** 9.0 (10 3 ' 8 ]
Tanla - Damanhur - 2000 4 7
Damanhur Sidi Gaber 9.0 (10) -4 7
Sidi Gaber | Alexandria (main 2.0 (10) 4 7
- double ling **¥¥) '

Note: ¥

This section is a quadrupled line.  On both side of Cairo - Alexandria trunk line runs two single track lines
“from Minuf and Zagazig, which flow in at Qalyub station to Cairo.

Note: #* ' ' :

Al Benha station to the Tanta side, blocked time of approximately 6 minutes in one peak hour comes from
niutual interference of two lines of Cairo - Alexandria trunk line and Benha - Minuf ling,  On Minuf - Benha
ling, | train/ hour runs. To Benha - Zagarig line, 1 train runs per hour to block the trunk line.  This through
opcralion will use approximately 3 minutes interfercnce by one irain because of safely interlocking.  The 1.3
train capacily of the trunk Jine might be decreased by 9 minutes mutual interference. It means (hat the
unnecessary mutual interference by Minuf - Benha line should be solved, by separating the fwo lines in the near
futurc,

Nolg: 3+# :

At Tanta station, 1 train is operating through to Mansura in peak hour.  This inderference causces approximately
3 minutes influence for train operation capacity.  Whercas the influence al Benha station remains partially to
Benha - Tanta section, the track capacity of this section will be reduced to 9 trains per hour,

NO[t’:: ki .

A1 Sidi Gaber slation, suburban trains of Abu Qir - Alexandria ling ltow into the two double track section.  The
capacity above meationed is for the double tracked Cairo - Alexandria trunk line.



(2) Benha - Zagazig - Ismailia - Port Said Line

Table 7.3.3 Track Capacity Of Benha - Zagazig - Ismailia - Port Said Line and its Future

Capability Of Peak Hour Train Operation

From To Track capacity | Current number Number of
teain number of trains in 20112
per hour __repular trains
Beaha Zapazig 10 trains 2.5 trains 3.5 trains
per onc hour per one hour per one hour
Zagazig Ismatlia 10 2 3
lsmailia Port Said 3 } 1.5

“Notc: * At Benha station, crossing of main ling is necessary for through train operation to Zagazig line. To
decreasing the effect of interference, it's necessary 10 constrict a flyover.

Improvement of the single track section between Ismailia and Port Said might become
important to carry container freight to Cairo. The train speed on the single track section is
relatively high, because of a special train diagram to avoid the chance of train crossings, and
waiting in intermediate stations.  This method will become difficult when the number of trains
is increased.  For expanded operations, a partial double tracking project might be discussed in
the future for freight transport, not passenger transpoit. This single track section is very
important for freight transport, especially international container transport, and for the
economic and political aclivities of Egyptian sociely to connect the important ports with
Greater Cairo.

{3) Tanta - Mansura - Damietta Line

Table 7.3.4  Track Capacity Of Tanta - Mansura- Damietta Line and its Future Capability

Of Peak Hour Train Operation

From To Track capacity. | Current number Number of
train number Cof trains in 2012
| . per hour . regular trains .
Tanta Mahalla El Kobra 10 trains’ 3 trains 4.5 trains
(Double) per ong hour per ong hour per ong hour -
Mahalla ¥l Kobra | Mansura (Double) 10 3 4.5
Mansura Sherbin (Single) 3 1.5 2.5
Sherbin Damicita (Single) 3 1.5 2.5

The track capacity between Sherbin and Damietta is sufficient, but the freight 'iransport from
Damietta port and the train diagram formation with Sherbin - Qallin fine will need partial double’
tracking between Mansura and Sherbin in the future.

(4) Cairo - Aswan - El Sad Kt Ali Line

On this line, many seasonal {rains are running, but in general, scasonal trains will be operaled by
avoiding peak hour. We estimated the track capacity by regular trains described in the official
time table. ' '
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Table 7.3.5  Track Capacily of Cairo - Aswan -Fl Sad Fi Ali Line and its Future
Capability of Peak Hour Train Operation

From To Track capacity Curreat number | Future number of
{rain number of trains in 2012
per hour regular trains
Cairo Giza 0 trains § frains 10 trains
: per onc hour __per one hour per one hour
Giza El Wasta 10 4 7
El Wasta El Minya L 10 3 . 5 B
El Minya Asul 10 3 5
Asyul Sohag 10 3 5
Sohag Luxor 10 2 3s ]
8 Luxor Idtu 10 ) 1.3 3
Idiu Aswan ¥ 10 1.5 3 ]
Aswan Bl Sad El Ali 3 0.3 1
{Double track %)

Note: ¥ A double tracking project commenced in October 1996,
Note: #*  This scction is consltructed as a double track linc. The gradicat on this section is very sleep,
requiring 3 supplementary locomotive in several silualions {i.¢. long distance trains),

{5) Cairo Station

Track Alignment inside Cairo station is too compficated.  Although the double slip switch is

- convenient for movement of trains or locomotives inside the terminal station, the dense traflic
of trains necessitates strict safety precautions, so the train speed inside the station is too low,
because any rolling stock can enter the train operation route.  Very slow train speed inside
Cairo station fundamentally limits frain operation capacity on Alexaudria - Cairo line, and on

- Cairo - Asyut - Aswan line, The track alignment of Cairo Central Station should be simplified
for highér movement of trains, for increased track capacity, and for the higher train safety.

- (6) Cairo - Imbaba section

In the future, the soutly and west arcas of Greater Cairo will be developed, and the urban trains
will be operated more as time passes. Port Said and Damietta Port will be supported by
container trains passing this section. To decrease the number of trains, urban transport trains
will be stopped at Giza Station after completion of Metro No. 2 line, to conserve track capacity
of this section.  The demand for connecting directly to Cairo Central Station for long distance
trains and for the enlarging the Metro area will require the improvement of this bottleneck
section by a four-tracking project in the fiture.

(7) Cairo Metro No.1 Line (Helwanu - El Marg)

Table 7.3.6  Track Capacity of lehwan - El Marg Line and its Future Capability of Peak
Hous Train Operation

From To Track capacity Curreat number of | Future avmber of
(rain number regular trains trains in 2012
per hour
El Marg Helwan 24 trains 10 trains 24 trains
(main doublc line *) per one hour per onc hour per ong hour
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The traflic increase on this line is very rapid, and in 2012 the track capacity will reach its limit,
with 3 unit trains (9 cars) operation.
fundamental behavior of passenger traffic flow can be evaluated for resolving the issues on this

Metro line.

(8) Alexandria - Abu Quir Line

No. 2 line will be completed before that time, so then the

Table 7.3.7 Track Capacity of Alexandria - Abu Quir Line and its Future Capability of
Peak Hour Train Operation

From To Track capacity Cuirent number Number of
train number - of trains in 2012
per hour regular Lrains
Alexandria Sidi Gaber 12 trains 6 trains 10 trains
(main double ling ) pet one hour per onc hour per ong hour
Sidi Gaber Abu Quir 12 6 10

(9) Direct connection of freight line for Suez area

The Suez Port area is not suitable for railway freight transport, alter Metro No. 1 construction
- cut Ein Shams - Suez line from the Main line which connected to the center of Cairo, and to

“Upper Egypt.
railway freight operation route.

A connection line to Tura - Tebbin section is necessary for short-cutting the
The railway traffic volume from Suez area is remarkably low

compared to other Ports, especially considering the importance to Egypt of Suez Port trade to

the Far East.
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7.4 AUFERNATIVE OF UPGRADING OF TRAIN OPERATION

7.4.1 Passenger Train Gperation

Further effort should be concentrated on the improvement of Railway Passenger Transport on
main lines and in Cairo and Atexandria.

(1) Trunk line between Cairo and Alexandria

As shown in the track figure, the line facilitics of Cairo - Alexandria is suitable for 160 Km/h
and higher speed operation, and the section between 112 Km and 200 Kin might be able to
handle 200 kav/h operation in the future. By introducing ATC safety devices, 200 Km/h
operation can be achieved, by reducing speed at Qalyub, Benha, Birket £} Sab, Tanta, near Kafr
fil Zayat, and Sidi Gaber - Alexandria Section. ENR’s excellent track alignment is a very
valuable asset for Egypt.

The current traction force of locomotives is not enough to take advantage of ENR’s excellent
track facilities.

The effect of intraducing pendulum type rolling stock will not be very large, although such
ralling stack would reduce the number of sections which cannot handle 200 Knvh or 160 Kavh
near Cairo, Benha, in Sidi Gaber - Alexandria, etc.

(2) Trunk line bclwten Cairo, Benha, Zagazig, Ismailia and Port Said

The trunk tine between Cairo, Benha, Zagazig, Ismailia and Port Said is essentially different
from the other two trunk lines along the Nile. This line faces severe competition with road
transport, because of the relatively low speed of train operation, and because the highway
network connecting Ismailia and Port Said directly to Greater Cairo is completed.

Although the trains arrive at Benha station approximately achieving an average speed 75 Km/h
{from Cairo station, the average speed then falls to 50 - 60 Knvh, because of the low speed in
Benha - Zagazig - Ismailia Jine, although the section has a good double track. The double
track lines between Benha - Zagazig and between Zagazig - Ismailia can handle 140 kavh, if
there are improved train sets.  With 120 knv/h operation, the travel time between Cairo and
Zagazig can be reduced by | hour, and the travel time between Cairo and Ismailia will becoie 2
hours. Zagazig will have strong conneclions to Greater Cairo by this project, which is not
very diflicult. Road fraffic between Ismaifia and Cairo runs in 2 hours by desert road.

Railway traflic can be arranged to target regional traffic among cities between Benha and
Ismailia, and for intér-city trains between Cairo and Zagazig, by utilizing the double track line.

" The improvement of the single track section between Ismailia and Port Said will become
important for carcying container freight to Cairo. - The train speed on the single track section is
relatively high, using a special train diagram to avoid the chance of train crossings, and wailing
in intermediate stations. This method will become difficult when number of trains increases.
For expanded operation, a partial double tracking project might be discussed in the future, to
expand both passenger and freight transport.  This single track section is very important for
freight transport, especially international container transport, and for the economical and
political activities of Egyptian sociely to connect important ports with Greater Cairo and the
rest of Egypt.
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(3) Trunk line between Cairo, Tanta, Marisura and Damietta

The train average speed between Tanta and Mansura is 65 - 78 knv/h, and can achieve 140 - 160
knvh operation with new more powerful locomotives, although the current maximum speed of
rapid trains is 90 knvh.  The tsain between Cairo and Mansura can run at an average speed of
90 knvh, tike the train between Cairo and Alexandria.  This means the travel time between
Cairo and Mansura can be decreased to 1 hour 42 minutes, from the current 2 hours 25 minutes,
~ by introducing the operation method of passing Tanta station, using the current train sets.
This shows that the trains between Cairo and Mansura stations can compete with road transport
sufliciently.

Shorter travel time between Cairo and Mansura can be achieved by elevating speed and by
short-cutting the stopping time at Faita station, etc. 140 km/h operation can be realized by
strengthening the power of locomotives and the safety system between Tanta and Mansura.

(4) Trunk line between Cairo and Aswan

The average running speed between Caire and Aswan in the near future could be 80 - 85 kanvh.
These trains which earn very important revenues for ENR can run in less than 11 hours, after
completion of the double tracking project between Idfu and Aswan, The train sets of night
sleeper fuxury cars can be utilized at their destination for daytime medium distance transpost
- between Aswan and Luxor, or between Cairo and El Minya. Passengers who use the night
trains can enjoy a full day in their destination, because the trains depart at 19:00 - 21:.00 and will
arrive at 6:00 - 8:00 in the morning.  The rapid train can run at 140 knvh between Cairo and
Asyut or Luxor, by introducing more powerful locomotives. That speed is not so diflicult to
achieve. ‘Travel time within 10 hours might become possible then, and trains will start afler

-~ peak hour in the evening and arrive before morning rush hour.  Eflicient rotation of train sets

will require some appropriate facilities for passenger service and for operational preparation
work at both terminal stations.

Between 15 km (near Giza station) to 670 km (near Luxor slation), 140 knvh opération can be
achieved easily by raising the speed restriction to 100 knvh at major stations of Kafr Amar, El
Rapa, near El Wasta, Beni Suef, Biba, Mahagha, near Samalut (only 75 knvh here), E Mmya
'El Mahras, Al Rupa, Deinut, Asyut elc.

From Luxor to Deraw, 120 km/h operation is possibte by resiricting speed at major stations,
which can be seen in the track and maximum speed figures.  The sections between 765 km and
813 km, and between 838 ki and Aswan (880 km) might be restricted to 100 km/h operation,
for easy maintenance work of track and rolling stock.

(5) Urban transport in Alexandria area

Residential and commercial areas are densely spread along to the coastline, and the road traftic
is reaching the limit of congestion inside Alexandria. The city environment is very favorable
for railway mass transport.  The residential area is still expanding to the Abu Qir terminal area,
and the role of the Alexandria - Abu Qir ling is increasing.  Dense operation of push-pull type
trains is eflective for utilizing valuable rolling stock, with high efticiency of rotation. For
example, the necessary number of train formations for operation of 10 minutes interval is 12
sets, with 2 sets in reservation and 3 sets for maintenance,  Thus very dense operation of 10
minute intervals can be realized by 17 sets of train formations.  For urban lines, there is lost
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time at both terminal stations, but the cfticiency of operation can overcome the probiem of this
lost time at both terminal stations.

Road congestion can be reduced and the road capacily be increased by railway mass
transportation.  Almost all big cities are cager 10 construct subways or urban lines, to
contribute to the overall economy of big cities, not to build a financially self-supporting railway
business.

(6) Urbam lines in Greater Cairo

Urban transport by a high speed railway network is increasingly required, especially in northern
and north west suburban areas of Greater Cairo City. This is an important residential and
social area. The construction plan of Metro No. 1, No. 2. and No. 3 lines is very irportant for
the solution of urban transport of Caire.  Further effort should be paid to the utilization of
current urban lines of ENR.  The raihway network was formed many yecars ago, and its
functions are not well suited to current demands, with a very concentrated population in city
centers, The first efforts should be concentrated in Cairo, but in the future, urban rail
transport should be emphasized in Alexandria where the populated area is spread along the
coastline, because this geography is very favorable for urban transport and intercily railway
transportation.

+ (7) Local brauch lines

On local lines, the service level is inferior to road transport, in terms of speed, frequency, and
tariff.  Many local branch lines are facing severe compelition from taxis and microbuses.  The
tarifts of competitors are sct below the ENR 3rd Class passenger tariff. The frequency and
speed of competitors are better than those of ENR, even considering the ENR advantage of
transfer to main line trains. The time has already arsived for ENR to convert niany local
branch lines to road transpor, finding a simooth method to make this conversion, considering
the utilization of valuable rolling stock and cutting operation costs. * The local residents know
that the existence of ENR keeps road transport 1arifls Jow, by providing a competing service.
So if ENR provides road transport, then this will help eliminate the fear of lack of service and
competition afler ENR closes its railway service.

7.4.2  Freight Train Operation

Concentrated effort should be expended on freight transport. ENR needs both systematic
soflware improvements and hardware reconstnuction to meet the severe competition with road
lranspon. ENR’s cutrent situation is inadequate to meet customer requirements.

The survey of customers of frcighl transport show that demand for railway transpont exists, and
rail transport service is nceded in various fields. :

The following actions will be profitable for railway freight transport :
(1) Various improvement measures

Speed-up of freight trains is necessary for their operation in daytime dense traflic of high speed
passenger trains,  Speed-up of freight trains can be achieved by equipping them with air brakes
to block frain wagons, which will require investiment.
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(2) Freight train operation planning on trunk lines

Shorter cycle time of block trains will increase the number of freight trains, without requiring -
procuring more wagons and locomotives. The cycle time of freight wagons is amazingly long
in ENR. Decrease of each train’s operation cost can be achieved by increasing the train
operation efliciéncy directly.

(3) Freight car improventent

Equipping brakes on all freight cars should be done, considering the necessity of increasing the
running km of each freight wagon and the demands of users.  Speed-up of freight trains can be
achieved by ecquipping them with air brakes to block train wagons, which will require
investment.

(4) Improvement of freight handing facilities in tevminal freight yard

" To save tinte at freight stations, some loading and unloading devices should be equipped on the
terminal siding lines, to reduce the long cycle time of freight wagon use.

(5) Improvement of freight line for Suez area

The Suez Port area is not suitable for railway freight transport, since Metro No. 1 construction
cut the Ein Shams - Suez line from the Main line which connected to the center of Cairo and to
Upper Egypt. A connection line to Tura - Tebbin section is necessary for short-cutting the
railway freight operation route.  The rallway traflic volume from Suez area is remarkably low,
compared to other ports, especially considering the importance of Suez Port for Egypt’s
commerce with the Far BEast.

7.4.3  Way of Improvement of Train Operation
(1) Increase train capacity

- Most trains are hauled by Diesel Electric Locomotives. Egypt is progressing very rapidly in
improving its infrastructure, represented by the aggressive construction work of Metro lines in
Cairo, and by its highway construction. Forecasts shows demand increase for railways
reflecting the progress of Egypt, so utilization of current track facilities should be improved as
much as possible for the welfare of the nation.  Urban and intermediate distance trains will run
on some lines two times or more in the near future.  For that purpose, except for long distance
trains between Cairo and Aswan, the trains might be converted, as far as possible, inte Push-
Pull type trains, like the Turbo train on Alexandda - Cairo ling, and suburban trains on
Alexandria - Abu Qir line.

Road transportation is suffering from serious congestion in big cities along the Nile, which
reduces road transport capacity, and increases the social cost of transportation.

The attractive measures of railway, above mentioned, also contribute to road capacity. The
utitization of railway capacily should be promoted for the healthy development of society, by
improving railway transport service, but should not be enforced by regulation and law.
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{2) Increase of train speed

Lighter weight rolling stock is being produced by materials and by technological developments
each year. New running gear of rolling stock decreases the lateral forces and the impact on
the rail. The transition curve regulation in years past, leaves some allowance for speed-up
using new type cars. Precise measurenient of the running performance of rolling stock on
transition curves, and other technologies of railways, open the possibility of low cost speed-up
on curved sections.

(3) Increase of hanling capacity of locomotives

Current trains cannot fully take advantage of the track facilities of ENR, because of their low
acceleration force. The trains require 10 km to reach {20 knvh, and 20 km to reach 140 knvh.
Automobiles reach maximum speed after 30 or 40 seconds by running only [ km.  For almost
alt Express Trains the interval of stations is 35 to 50 km. The running distance at maximum
speed should be enlarged as far as possible, and the acceleration should be increased, to
increase the average speed of trains.

(4) The maximum speed

* The maximum speed of trains, in cases of maintenance or construction work, is too low.
Commercial activities and maximum speed should be balanced. The lost time from too low
- speeds can have a fatal impact on cost and compelition with road transport. The running
curves of ENR, and simulations of train running curves show that raising the maximum speed
on intermediate way and inside big lcrmmal stations should be considered.

7.4.4 Backup System for Train Operation

Moadernization is proceeding on trunk lines and on some sections :

CTC;

Electric block and electric signal;

Computerized information system; .
Automatic train operalion recording system;

Data processing in operation department

Ticket reservation system at some important stations, etc,

“These projects should be accelerated for raising the efficiency of ENR train operations.
(1) Train block system

‘Site surveys show the current control system and its problems are being improved gradually.
~Color light signal and CTC system is being introduced on some sections.  But alinost all local
lines are operated by mechanical control and tablet block system, which makes improvement of
speed difficult, and that reduces ability to compete with road transport. - Furthérmore, the
communication system for train operation is old and lacking.

(2) Modernized train operation planning system
Changes in work are very slow, because of defects of comimunication and the old and

deleriorating telecommunication system. Improvement of the communication system should
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be accelerated,

Modernization of the operation planning and daily train operation control system is very
important for the following reasons. The demand for improving service quality is increasing
due to competition among transport modes.  Simulation work for train running performance,
now proceeding, is necessary to analyze the effects of improvement measures of train operation
service.

(3) Train dispatching system

The train dispatching systemt in regions is being improved but insuflicient, although the train
control system is gradually being modemized by introducing CTC system, color light signal,
and automatic block system partially on major lines, but almost all iocal linies still have an old
system, and face a severe situation, due to the clear advantage of faster automobile speed.

(4) Information system for train operation

Demand for freight and passenger trains should be supported by a quick response information
© system, because competition among different transport modes is increasing, and the utilization
of valuable rolling stock is very important for decreasing the operation cost of each train.

{5) Marketing information system

The data gathering from working sites including customers and its planning work using a
- computer data processing system combined with a good communication system is necessary for
constructing a quick response system and for aggressive marketing activity.

{(6) Statistic contro system

The siatistic data are gathered by stations, regions and head office. But the form of gathered
data is inadequate for understanding the working eflicicncy of each region.  For analysis of
ENR operations on each line, the current system of data gathering is not effective.

7.4.5  Glimpse on Train Operation System

© Simulation of train running curve is important for understanding the operation efliciency
and for competitiveness with road transport. ENR operation department is striving to
adopt a computerized calculation system, which should be accelerated.

(@ Stopping times at major stations should be decreased as much as possible because of the
big reduction of competitiveness with read transport.

@ By computerized diagram, reformation of train diagrams is speedily worked owt, and the
eftect of various improvement plans can be measured correctly. The traditional train
diagram method is now changing In ENR.  Fhis modernization should be accelerated,
because the progress of computers and communication systems has been very rapid, and
computer systems are now very practical for complicated data processing such as
formation of train diagrams.

@ Train arriving and departure times should be broken down to every 15 seconds. A one
minute system is insuflicient nowadays for analysis and for internal train operations.
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Analysis by computer of train running performance is being introduced in the operations
depariment of ENR.  After introduced, the evaluation and programming method may be
revolutionized to high speed processing and much higher precision in the near future.

Improvement of train operations on trunk lines should be achieved as soon as possible, and
the effect of improvement projects should be expressed on train time tables afler a
sufticient seasoning period.

Increasing train operation capacily is possible on each ENR line, by some improvements
which are relatively easy to implement.

Further efforts should be concentrated on the improvement of railway passenger transport
on main line intercity and urban areas in Cairo and Alexandria.
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CHAPTER 8 INVESTMENT PLAN

8.1 CONCEPT OF RAILWAY INVESTMENT

As mentioned in the Chapter 4, Basic Improvemen Proposal, investments are required to
maintain a raitway system, to expand capacity for fulure demand and to improve the quality of
the railway transport. However, too inuch investment beyond the cash flow may cause the
long term debt to increase and eventually worsen the financial status. Therefore, a railway
investment plain must be eflicient and effective.  In view of the strong government desire for a
financially self-supporting railway, the Swudy Team considered the following issues when
making ils investment plan.:
a. Amount of investments until 2001/02.  During this period, ENR needs to restructure,
and should avoid accumulating too much debt.
b. Investment amounts through 2001/02 which would encourage profitability of ENR.
¢. Investments are mostly limited to business improvement items, maintenance, and
expansion to meet increased demand of daily operations.
d. Investments for national policy goals, such as Sinai new Railway line, should be
completely borne by the government.
According 10 these concepts, improvements which require a huge amount of investments, such
as clectrification between Cairo and Alexandria, cannot be adopted.  The investment proposals
in this report are in accordance with the business managcmem alternatives proposed 1o improve
~ the ENR finances.
The investment plan is divided into 2 stages, one until 2002 (short term), and other one fiom
2003 to 2012 {middle and long term). The short term plan (unii! 2002) is forecast in detail,
but the plan until 2012 is described only in general, with strategies necessary to make ENR play
an important role in the transport system with sound operation and finances.

8.2 INVESTMENT PLAN UNTIL 2002
The investment plan until 2002 is made for the “Without Case” and “With Case” as follows.
8.2.1 Investment Pian of “Without Case”

The investment plan of Without Case is made assuming ENR maintains existing investment
patterns, '

The total amount of investment cost of Without Case during 1995/96 10 2001/2002 is LE 4,525
million, which consists of following items. :

- {1) Rolling stock

The plan forecast the number of rolling slock rcquired to handle increased passenger volumc
This plan also forecasts necessary replacements of rolling stock.

The cost of rolling stock from 1995/96 to 2001/02 is forecast at LF 1,711 million.  Detailed
cost estimation of rolling stock is as follows.
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1} Number of Rolling Stock and costs

Type of rolling stock Quantity Unit Price Total
(1000 LE) (1000 LE) |
Locomotive DEL 2475 31 1,350 | 351,850
| DEL 1650 42 7,610 319,620
Passenger Coach | AC Cars 215 2,710 582,650
Normal 653 | 700 457,100
Total 1,711,220

Notcs Unit price includes inflation ﬁom 1995/96 to 2001/02
DEL : Diesel Efectric Locomotive

2) Additional number of Freight wagons
- Even with increases in the uvtilization of freight wagons, additions arc nol necessary until 2002
by the way of increase of availability of freight wagons.

3) Improvement of freight wagons ; instaliing brakes
Not considered

- 4)  Improvement of depots
Not considered

(2) Perntanent way

At present, ENR has been rapidly rehabilitating track {more than 200 km per year). When the
current effort at track rehabilitation covers most of the lines, rehabilitation work volume will
decrease. © The investment forecast for track rehabilitation considers this situation. Also,
procurement of additional Multiple Tie Tamper (MTT) is included in the plan, taking into
" account future modernization of track maintenance.

The investment cost for permanent way from 1995!96 to 2001/02is LE 1,131 million (details as
follows).

a. Track rehabilitation costs are estimated based on the plan of Permanent Way Department,

ltgm 1995/96 | 1996/97 | 1997/98 | 1998/99 | 99/2000 | 2000/01 | 2001/02 | Total

Planned ki~ 315.2 315 300 3060 240 50 30 1,570
Unit price/km 508,100 | 540,600 { 573,000 | 607,400 | 643,900 | 682,500 | 720,000
Cost (LE mil) _160.2 170.3 1719 182.2 154.5 34.1 360 59092

Note: Unit price of each year includes inflation, based on 510,000 LE as 1995/96 price.
Unit cost inl995/96 is actual price.



b. Additional MTTs are estimated by Team considering the expansion of mechanical
maintenance work.

Additional MTT  : 15 units
Replacements : 7 units
1996/97 | 1997/98 | 1998/99 | 9972000 | 2000/01 | 2001/02 Total
Add MTT 4 4 4 4 4 ) 24
Unit price {1000 LE) 8,000 8,400 3,900 9,500 10,000 10,600
Costs (LE mil.) 313 33.7 387 319 40.1 424 2216

Note: Unit price of each year is including inflation based on LE 7,500,000 as 1995/96 price.

(3) New Lines

Recently, development of the Sinai Penirisula is emphasized as part of national policy. In
accordance with this policy, the railway line between Ismailia and Rafah (border of Palestine) is
to be constructed. This new line is now in the design and tendering stage. The investment
for the new line, being estimated at LE 950 million including a Suez Canal swing bridge, is
included in “Without Case”.

Also, there are investmients of signaling systems for Baharia Line and Abu Tartour Line.
Costs are LE 72 million for Baharia Line, and LE 106 million for Abu Tartour Line. These
estimates do not include costs incurred by organizations other than ENR.

(4) Bridge and building

The cost for replacement or improvement of brtdgcs and railway buildings are applied from the
ENR improvement plan.  The cost for the bridges and buildings from 1995/96 to 2001/02 is
LE 438 million.

(5) Signaling

The CTC signaling system and improvement of signaling systems on subslamtal lines which are
now underway, are also counted. Also, installation of an ATC system on main lines is
consldered The cosl for signating is LE 141 million and details are as follows. '
Installing ATC system: 3 years from 1996 to 1998, total 18.9 miilion L L
(6.3 million LE per year)
b. Installing CTC between Cairo and Giza during 2 years, 1995 and 1996, 35.2 million LE.
c. Improvemen! of s;gnalmg system on substantial lines: every year, 2 million LE.
{miliion LE)

Item — [ 1995/96 | 1996/97 | 1997/98 | 1998/99 99)2000 2000/01 | 2001/02 | Total

Install ATC . 63 6.3 6.3 - - - 18.9
Instal CFC - | - 176 17.6 - - - ' - 352
Improve Signal 75.0 20 2.0 201 20 201 20 . 870
Total ~ 75.0 25.9 25.9 8.3 20 26 20 141.1

Note: Investnient cost of 1995/96 is according to the budget.
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8.2.2 Investment Plan of “With Case”

There are 4 cases for “With Case” Case i-1; 1-2; 2-1; and 2-2. These 4 cascs assume
different amounts of fare increases, which impact passenger volume and eventually scale of
investment. Total investment costs until year 2002 are LE 3,210 million for Case 1-1 & 1-2,
and LE 4,021 million for Case 2-1 & 2-2.

(1) Rolling stock

The investment plan for rolling stock in the “With Case” includes the following items.
Improvements of rolling stock availability are forecast, assuming higher efliciency of rolling
stock maintenance-work. The current low availability of locomotives (74 %) is forecast to be
improved to 85 %.

The plan assumes higher utilization of rolling-stock due to a 10 % speed increase on main lines.
“With Case” also assumes EENR installs brake systems on all freight wagons now without brakes,
and improvement of rolling stock maintenance depats.

The total investment for rolting stock from 1995/96 to 2001/02 is LE 730 million for Case 1-1
& 1-2, and LE 1,542 million for Case 2-1 & 2-2.  Different passenger demand forecasts creale
different forecasts of ralling stock needed.

1) Number of Rolling Stock and cosls
With Case 1-1 & Case 1-2

“Type of rolling stock Quantity © Unit Price Total
- ' (1000 LE) {1000 LL)
Locomotive | DIEL 2475 3 11,350 34,050
DEL 1650 13 7,610 98,930
Passenger AC Cars 108 2,710 292,680
Normal 313 - 700 219,100
Total 644,760
DEL : Dicsel Elcelric Locomotive
With Case 2-1 & Case 2-2 _
Type of rolling stock Quantity ~ Unit Price - Total
(1000 LE) (1000 LE)
Locomotive DEL 2475 17 11,350 192,950
DEL 1650 42 7610 319,620
Passenger AC Cars 197 2,710 533,870
Norinal _ - ' 585 700 409,500
Folal - . ' 1,455,940

2} Additional freight wagons
By increasing wagon availability, more freight wagons ar¢ not needed until 2002, same as in the
“Without Case”.

3)  Improvement of freight wagons : installing brakes

Until 2002, all useful wagons without brakes have brakes installed.

Total number of wagons without brakes : 3,280, cost per wagon : 41,000 LE
Total cost . LE 134.5 million



All With Case (mitlion LE)

| Item [ 1995096 | 1996/97 [ 1997/98 | 1998/99 | 99/2000 | 2000/01 | 2001/02 | Total
Install Brakes S el 204 217l 230 243 258l 134

4) Improvement of depot
Hadra and Zagazig maintenance depot are planned to be improved by installing an Overhead
Crane and Wheel Lathe as follows.

All With Case (million LE)
 lem 1995/96 | 1996/97 [ 1997/98 | 1998/99 | 99,2000 [ 2000/01 [ 2001/62 | Total

Overhead Crane - - 4.2 4.2 4.4 4.7 - 17.3
Wheel Lathe - 1.3 - - - - 10.0 12,5
| Total - 1.5 12 4.2 44 4.7 10.0 350

(2) Permanent way

tnvestnient costs for permanent way in the 4 “\With Cases” are the same as “Without Case”.

(3) Bridge and building

Investment costs for bridges and buildings in the 4 “With Cases” are the same as “Without
Case”.

(4) Station improvement and others for speed-up

In the 4 “With Cases”, 10 % train speed increase is planned for the main lines. To cope wilh
this measure, some up-grading of tracks and stations should be carricd ovt. Necessary
‘measures will be replacement of aged or poor turnouts, additional tamping work, and
supplemental ballast on main lines.  The estimation of this cost is LE 89 million from 1995/96
to 2002/03.- : ' : S

440 turnouls are assumed replaced on main lines of Benha - Ismailia and Tanta - Mansoura.
Tamping work is assumed on 1,970 track kat on main lines.

| 1995/96 | 1996/97 | 1997/98 | 1998/99 | 99/2000 | 2000/01 [ 2001/02 Total |
7| No. of turnouts - 14 74 | Ml M 4 10 440
Cost (mil. LE) -l 82 8.7 93 938 104  104] 568
Tamping (km) - 330 330 330 330 330] - 2320|1970
[ Cost (mil. LE} - 46| 49 5.2 55 5.8 6.0 320
Total (mil. LE) - 12.8 13.6 14.5 153 16.21 - 164 88.8 |

Note: Costs include inflation
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{S) Signaling

In addition to costs in “Without Case”, “With Case” introduces an automatic signaling system
for the main line.

_ (miltion LE)
. ftem 1995/96 { 1996/97 | 1997/98 | 1998/39 | 99/2000 | 2000/01 | 2001/02 Total
Install ATC - 6.3 6.3 631 - - - 18.9
Install CTC - 17.6 17.6 - - - - 352
Improve Signal 75.0 2.0 20 20 2.0 20 2.0 §7.0
Automatic
Signaling System - 819 3719 31.9 82.9 379 379 35274
Total 75.0 113.8 113.8 96.2 89.9 89.9 89.9] 6685
Notcs:

Investinent cost of 1995796 is by the budget.

‘the automatic signaling svstcm on the Beni Sucf - El Minya line costs 5 miltion LE/km, 123 km, for a total 613
million LE.  The project will require 7 years (1996797 - 2002/03), but this table only includes investmicnts until
2001/02,

(6) Management system

- In order to improve the ENR management system, especially data information, computerization
should be adopted for office management, which is described in Chapter 4.2.12.  For this
purpose, the installation costs for this system are forecast at LE 15 million.

(7) New line pro;ect

Cost of the new line belween Ismailia and Rafah is not included in the 4 “With Cases”. This
investment cost should be fully covered by the government.

Investment costs for all cases are shown in Tables 8.2.1 to 8.2.3. Comparison of “Without
Case” and the “With Cases” are shown in Table 8. 2. 4.

8.2.3 Analysis and Examination of Investment Plan

I ENR aimis to be a financially independent operation, it cannot continug its current level of
investment, and must keep its annual fnvestinents within cash flow as far as possible. The
investment plan of “With Case” has been projected in accordance with this principle.
Investments are divided into the following 4 investaient goals :

a. Replacement and rehabilitation necessary to maintain system.

b. Upgrading of safety devices.

c. Raising operational and financial efficiency and rationalization.

d. Increasing transporl capacity to cope with the demands and improving the quahl} of

transpoit to compele with other modes.

Some projects arc invested in to achieve 2 or more of the above goals.

It is especially difficult to quantitatively analyze projecls invested in to meet goals

a.{maintenance) and b.(safety). These invesiments are for safety of human lives and

commodities, and maintaining safety is the most fundamental and cssential mission of the
- railway business.  Although it is not totally impossible to quantify the value of the safety and

to financially analyze such investinent, it usually does not worth its efforts.

Therefore, investment projects related to goals c.(efliciency) and d.{(improvement) are analyzed

below.
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1} Rotling stock

Rolling stock investments are made for procurement of new rolling stock, installing brakes, and
improvement of depots. Procurement are made both to replace old rolling stock, and to
expand transport capacily coping with the increase of demand. The necessary nunber of
locomotives to be procured has been calculated taking the rise of availability into consideration.
Actions to increase the availability of locomotive are described in Chapter 4.2.8; most of these
actions require little investment. These investments are not of a nature to be made based on
financial evaluation. _

Installation of brakes for wagons greatly improves the speed limit of the freight train and thus
increase the transport capacity of the track and improve the train operation efliciency. Taking
the relatively small amount of investiment into consideration, the proposal is clearly required.
Improving depot is in response to its present poor status; this is similar to rehabilitation in
nature, which is not appropriate for quantitative analysis.

2) Permanent way

Investments on permanent way are primarily for track rehabilitation and increasing MTTs.
Rehabilitation of tracks in poor condition is a sort of continually required project.  Therefore,
quantitative analysis of permanent way rehabilitation is not very appropriate.

3) Bridges and buildings

. Bridge investments are to replace old bridges.  Building investments are for stations, factories,
etc., and to improve customer service. - Therefore, quantitative analysis of these improvements
is not very appropriate.

4) Station and other improvements for increasing speed

Thesc investments are for i lmprovmg transport, and can bc quanmatlvely evaluated, in addition
to the benefits for passenger service.

Investment : - 88.8 million LE
Demand increase : - 2001402 © 588,000 km/day
2006/07 © 689,000 km/day
2011/12 781,000 km/day
: % of funds invested
Revenue increase : 2001/02 2,360,000 LE - 2.65%
2006/07 - 3,490,000 LE ' 3.93%
2011/12 5,070,000 LIE 5.71%

These financial returns are small, and will not even pay for the interest payments for such
investiments. This is because the Study Team’s passenger survey has shown that reduced
travel time has limited impact on passenger volume at present. However, the Study Team’s
analysis is based on the model built according to current passenger attitudes, and also the line
on which speed-up is proposed are lines with strong competition from road transport.
Therefore, as the transportation environment changes in near future, the railway will have to
increase its speed up cope witl the situation.



Moreover, higher speed not only increases demand and eventually revenues, but also
significantly decreases cost by raising productivity of rolling stock, drivers, and conductors,
However, quantitative analysis of these factors requires drawing up a sequential schedule of the
rolling stock and crews on the examined line/segments before and afler speed-up. The team
does not have enough time to perfori this analysis, to its regret.

Therefore, regardless of its poor returns calculated above, this investment is worlh to be
executed.

5) Signaling

Similar to the investments for increasing speed, instatlation of the automatic signaling system
requires large investments, and has small impacts on revenues. But the passenger svrvey
showed that passengers consider ‘safety’ as the very dominant reason why they choose the rail
over other modes of transport.  Moreover, signaling improvements are considered important
for smooth operations as the numbers of trains increase, and for safety as train frequency
increases.

6) Managenient system

Office automation system improvements proposed by this study are to provide accurate data to
management.  This is a basic necessity for sound management, so this project is not
appropriate for quantitative measurement of its impact. :



Table 8.2.1 Tuvestment Pian - Without Case

(Million L.E)

Item Total
_ 96:2002 | 1995/96) 1996/97] 1992/98) 1998/99] $999/0012000/01]2001/02]  Remarks
Rolling Stock 17113 | 2039 21601 229.8 1 2428} 257.4| 2728| 289.2|
Perinaneaf way 1,130.8] 16021 202.1| 2056 2179 1924 74.2 78.4
Bridge Replacement 235.1 - 33.7 35.8 3718 40.2 42.6 HI}
Bridge Construction :
| (Sucz) 350.0 - 1000] 15001 1000
Neiv Line ‘ .
{Ismailis - Rafah) 600.0 - 18000 20000 200.0{ 1000
Building improveinent 203.2 - 292 309 32.8 347 36.3 33.8
Station improve. & :
others for speed-up - - - - - - 3
Signalling & Tele- _
comimunication systein HL1) - 750 239 5.9 8.3 3.0 20 2.0 | ATC
lmprovement of
DA system - - - - - -
Improvement of
Car maintenance depot - . - - - - - -
Freight wagon
lmprovemensul - - - - - - - -
Others 133.0 65.0 10.0 11.0 12.0 1300 130 14.0
| Grand Total 1,509.5] S00.t] 71701 88831 835171 639.7] H14] 4673
" Excluding Metro
Table 8,2.2 Investment Plan - With Case 1-1, 1-2 (Million LE)
ftem Totat ‘
96-2002 $1995/96] 1996/97]| 1997/98| 1998/929] 1999/00]| 2000/01] 2001/02 Remarks
Rolling Stock 61138 76.8 834 86.3 91.5 97.01 1028] 1050
| Permanent way 1,130.8 | 1602 ] 20281 2056 217.9] 1924 742 8.4
Bridge Replacement 23510 - 337| 358] 379 02| s26] 449
Bridge Construction Govermmental
| (Sucz) (350) gooy] as0)| (oo Subsidy )
New Line _ Governmental
{Ismailis - Rafah) (600) b 100y (2003 {2000 ]| (100) Subsidy
Building improvement 203.2 - 29.2 30.9 128 3.7 168)] 383
Station improve. & : _ . _
others for specd-up . 888 - 128} 136 1.3 15.3 16.2 16.4
Signalling & Tele- _ ' _ ATC
communication systein 668.5 750 1138 1138 96.2 89.9 82.9| 89.9] Aoul. Signal
Improvement of : . . -
OA system 15.0 30 3.0 3.0 3.0 30
Imiproverment of _
Car maintenance depot 350 - 7.5 12 1.2 1.4 1.7 10.0
Freight wagon : _
| Improvemennt 134.5 - 19.3 20.4 217 230 243 258
Others 138.0 65.0 10.0 1.0 12.0 1.0 13.0 11.0
Grand Total 3,293.7] 31.0] 51281 s2467 S3L7) 5129 07.5| 4272
Excluding Meiro
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Table 8.2.3 Investment Plan - With Case 2-1, 2-2

{Million LE)

8-10

[ Tiem Total T o
96-2002 | 1995/96| 1996/97] 1997/98| 1998/99] 1999/00 2000/01§ 2001/02 Remarks
Rolling Stock 14560 123.5) 1839| 1949] 2066| 219.0] 232.1| 2460
Permanent way L1308 | 1602 2021 ] 2056] 2i7.9% 1924 42| 784
Bridge Replacement 235.11 - 337 358 31.9 40.2 12,6 419
Bridge Construction Governménial
(Sucz) (350) (100y] (1303 | (100) Subsidy
New Line Govérnmental
(Ismiailis - Rafah) __(600) -1 o] (20033 (2000 ] (100) Subsidy
Building improvement 2032 | - 29.2 30.9 328 347 368 38.3
Station improve. & _
others for speed-up 88.3 - 12.8 13.6 14.5 15.3 16.2 16.4
Signalling & Tele- ATC
communication system 66851 730} 1138] 1138 96.2 §9.9 89.9| 89.2] Aoul Signal
Improvement of
OA systcm 150 30 3.0 3.0 3.0 3.0
Improvement of
Car maintenance depot 33.0 - 751 42 3.2 3.4 4.7 10,0
Freight wagon _
| Improvemenmt 134.5 -l 193) 20| 217 230 243] 258
Others 138.0 65.0 100 1 1.0 12.0 13.0 13.0 1.0
Grand Total 410491 473.7] 61531 633.2| 6168 631.9| 5368 . 564.2
Excluding Melro :
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8.3 INVESTMENT PLAN FROM 2002/3 - 2011/12

For the investment plan from 2002/03 to 2011/12, the basic principles are mostly same as for
the plan untit 2001/02. Furthermore, ENR will be forced to be more financially self
supporting. Capital for railway investments will have to be raised by the railway itseclf.
Therefore, the scale of invesiments should be limited within the feve! of cash flow. Costs of
the 2 items below should be borne by the government.
a. Construction of new lines required by government policy
b. Large improvements for commuters in urban and suburban areas, if demanded by
either the central or the local government.

As for item b., the construction of new lines in large cities should capture the external benefit,
such as the raise of the value of the real estate in the vicinity of stations due to the development
of various activities, caused by the installation of the mass rapid transit system.

In any case, ENR’s financial condition after 2002/03 has many uacertain factors. This is
especially true because there were many assumptions for the forecast untd 2001/02.
Therefore, the investment plan after 2002/03 does not give numerical forecasts.  The plan
from 2002/03 to 2011/12 only describes the strategy ENR ntust follow, and annual investment
items ENR must make to meet this strategy. '

8.3.1 Continuing Investments

In order 1o maintain the railway system in good condition, investment for the following items
must be continued.

(1) Rolling stock

ENR must replace rolling stock which is worn out, and purchase additional rolling stock, to
transport increasing numbers of passengers and freight.  For reference, the necessary number
“of rolling stock after 2002/03 is shown in Appendix 3.11.17. '

' (2) Permanent way

Even though track rehabilitation work will be mostly complete by 2001/02, track work will still
be necessary, especially oh the main lines.  Replacements of MTT machines should be carried
out. '

(3) hnproventent of bridges and bui!d-ings

This is primarily for replacement and maintenance, so quantitative analysis is not meaningful,

(4) Installation of antomatic signaling system

After 2003, installation of the automatic signaling system must be contintied for main lines.

(5) Modernization of business management system

Computerization for data collection, information, seal reservation system, etc. should be
continued after 2003.
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8.3.2 Raibway Strategic Items

The Study Team selected the following items as future improvements at ENR.  However,
separate feasibility studies should be carsied out for each of these ites.

(1) Up-grading of railway transport for Abu Quir Line

The Abu Quir Line plays an important role in commuter transport in Alexandria’s vrban and
suburban areas. On this line there are many road crossings, even though aboul 200 trains
operate every day.  The study for the improvement of this line has been already carried out by
an Italian consultant, and it is being reviewed by a local consultant. - Upgrade of this line
should be carried out. There are several of improvements | improvemient and increase of
number of trains (push-pull system); clevated track; electrification; underground construction,
etc. However, investments for these improvements should be paid for by the goversument at
least partly, because they will be made for the socicly and economy of urban Alexandria.

{2) Up-grading of El Marg - Shebeen Kanater Line

- Aleng the this line, many new housing estates are actively developing since the inauguration of
Metro Line. The Metro reduced access time from/to the center of Cairo to only 40 minutes.
Housing development on this line will continue.  Railway transport for this area is still poor,
even though there have been improvement such as track rehabilitation and installation of
crossing tracks in the stations. To increase number of rail commuters, ENR needs to further
improve this line.

This line should be improved with double track, installation of an automatic ssgnalmg system,
more and better rolling stock, etc. To carry out this improvement, its investiment also be born by
the government at least partly or the capture of the extemal benefits should be taken into
consideration.

{3) Modernization of freight franspmt

To make freight transport successful in the future, ENR should emphasnzc tollowmg
a. Large volume in fixed sizes transport
b. Abolition of shunting work as nuch as possible
¢. Scheduling of departures and arrivals
d. Containerization for high price commoditics
e. Speedup of freight trains
f. Establishment of information system

For these items, there are many ideas described in Chapter 4.2.4.  First, many small freight
stations should be closed. The remaining freight stations should be improved with adequate
facilities. Meanwhile, a computer information system for freight transport should be installed
to nwaintain accurate scheduled arrivals and departures, and to rationalize freight transport.

~ Container transport is important for successful freight transport business, especially marine
container transport. However, containerization requires huge investments, such as containers,
container depots, loading/unloading equipment, etc. Therefore, alter an ¢laborate feasibility
study is carried out, this measure should be adopted. _ :

A marine container study was carried out by Transmark in 1987, but it is already 9 years old.
During this time, the economic conditions for containerization have been significantly changed.
A review of this study should be carried out.  A'suminary of Transmark’s study is in Appendix
4.2.4,
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(4) New line for new town

To develop Greater Cairo, especially development of new housing estates, the railway transport
system should be strengthened.  For this purpose, Metro No.1 line has been built, and No.2
line was recently opened on October 1996.  No.3 line is still in the planning stage. A big city
like Cairo requires commuter rathway transport.

One railway project has been suggested by the Ministry of New Urban Commuaities.  The 1st
stage is a new line between 10th of Ramadan City and Et Marg Metro Line.  The 2nd stageis a
line along the Outer Ring Road.  The final stage is an extension of the 2nd stage line to 61h of
October City, which is approximately 90 km in total.

Among these lines, the Lst stage line from 10th of Ramadan to El Marg should be examined in
relation with wilization of the existing Railway line of Suez.

This project should have a feasibility study which covers the issue of securing p:o;ect funds. I
this project is not funded by government, it should be done with a BOT system or by related
real estate developments.

(5) Increase line capacity

The demand forecast and train operation plan after 2002/03 shows the number of trains will
exceed track capacity on some seclions. To meet increased demand, the following actions
should be taken:
a. Improvement at Benha station to the side facing Tanta : Meauf - Benha line and
Benha - Zefla line should be separated from Cairo - Alex. line.
b. Additional track for some sections between Ismailia and Port Side for smooth train
operation.
¢. Additional track for some sections bet\\. een Mansoura and Domietta for the smooth
train operation
d. Improvement of the section between Cairo and Imbaba: additional track.
e. Modification of track layout in Cairo station: To speed up trains at Cairo station
yard, its complicated track layout should be simplified.



CHAPTER 9 EVALUATION OF THE ALTERNATIVES

9.1 FINANCIAL EVALUATION

9.1.1 Forecast of Income Statement

The purpose of the income statement forecast is to evaluate optimal alternative proposals
discussed in chapter S from a (inancial point of view.

Based on cach alternative proposal shown in table 5.1.1, a financial forecast will be conducted

over the period 1995/96 - 2001/2002. A financial forecast will be carried out for ENR
excluding Metro, and for Metro separately based on the assumptions as follows:

Assumptions

(1) Passenger km
Passenger km is based on the demand forecast shown in Chapter 6.

Passenger km {compound annual growth rate)

Cases i994/95 - 1997/98 . . 1997/98 - 2001/02
Without 3.498 % 3.332%
With Case 1-1 ) 1.638 % ) _ ~1.890%
\With Case 1-2 1.638 % . 1890%
With Case 2-1 - 3,498 % 3.350%
With Case 2-2 3.498 % 3350%
Metro (With & Wllhout) 8.847 % : 1.798 %

(2) Ton km : :
Ton km forecasis are based on the demand forecast shown in chapter 6.

Ton km (compound annuat growth rate)

1994795 - 1997/98 1997/98 - 2001702

(With & Without) ) 5819% 7.023%

(3} Tarif¥

The rate of increase of ENR tarift'is based on {wo cases which contain 5% increase rate and 7%

increase rate together with 5% and 7% increase rate of other mode such as taxi, bus and truck
~ for the period 95/96 through 2001/2002.  However lariff raise is set up at 10% m Janvary

1997, 1998. Because thece were no tarifl raise in January 1996,

(4) Material input prices .
The rate of increase of material input pnces arc 1% below the geowth rate of the wholesale
price index. Wholesale price inflation is 6% for the period 1995/96 through 2000/01, and

5.5% in 2001/2002.

(5) Service input
The rate of increase of service inputs prices is 19 below the growth rate of the wholesale price
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index described above.

{6) Investment

Investments are based on chapter 8. In “With Cas¢”, after 1998/99, investments which will be
conducted solely the government’s policy, such as the new line (Ismailia-Rafzh) construction in
Sinai, are to be financed by the government.

(7) Depreciation

Depreciation is calculated based on fixed assets, capital expenditure, and depreciation rate.
Each fixed asset has different useful lifc. One of main fixed assets, locomotives, have a 25
years useful life,  Straight line depreciation is used. The current average depreciation rate
(calculated as depreciation divided by fixed assets) was 4.5% in 94/95.  Depreciation rates are
assumed to be 4.5% in ENR (excluding Metro) and 3.5% in Metro.

(8) Interest rate
The average annual interest rate applied to the debt after 1998/99 is assunied to be 10%.

(9) Debt | | |
Repayment of debt is assumed to have a 3 year grace period for principal, and be repaid over 10
years.

(10) Transfer of Melro assets

Metro line 2 is operated from Qctober, 1996. The assets of Metro line 2 are assumed to be
steadily transferred to ENR from the National Authority for Tunnels over 5 years beginning in
1996/97. -

(11) Number of employee and rate of wage rise

In the 4 “with Cases”, the number of employees are assunied to be reduced by severely curbing
{at 1% of the total employee cach year, for Case 1-2 and Case 2-2) or totally stopping (for Case
1-1 and Case 2-1) new recruitment up vntil Jan. 2002 to raise the labor productivity to an
optimal level from the internalional point of view. The optimal number of employees is
~ deduced by using a regression model as explained in 4.2.7.  From Jan. 2003 the new
recruitment is to be resumed in the manner to raise the labor productivity to the point that it will
reach almost close to that of the developed countries in 1990s. _

In the “Without-Case”, ENR is assumed to recruit new employees at the current pace.

The annual growth rate of wages per employee is assunied to be 1% above the growth of the
constmer price index.  In other words, real wages for employees will grow at an annual rate of
1%. '

(12) Closure of unprofitable lines
In the 4 “With Cases” the following lines are assumed to be closed in 1998/99.

“Line #22 - Faqus to El Semaina

Line #30 El Fayum to Sinnuris

Ling #37 Beni Suef to Gaweish to El Lahum
Line #38 Gaweish to Menshat Abu El Sammad
Line #40 Kafr Saad to Kafr Silman
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(13) Strengthen ticket inspection

15% to 25% of total passengers are scemed to be passengers who illegally don’t pay for tickets.
The collection of ticket revenue from non-paying passengers is assumed to improve 5% in
97/98, and 15% in 200172002 from the current level, by strengthening ticket inspection.
These 5% and 15% improvements are mulliplied by the sum of 2™ and 3" class passenger
revenues.

(14) Compensation for loss from excessively discounted tickets

ENR scason ticket discounts for government employces and students is very high compared
with other railways.  If these heavy discounts are necessary from the political reasons, losses
from excessive discounts should be compensated by the government.  This compensation is
assumed to be given to ENR afler 1998/99. More than 50% discount is considered an
excessive discount rale.  The government is assumed to compensate the portion of discount
over 50%.

(15) Revenue from diversified business
1% of the sum of passenger and freight revenue are assumed to be revenue from diversified
business afler 98/99.

(16) Government support concerning finance of investments after 1998/99,

In the “Without Case”, govermment support for firance of investment is assumed to be
“terminated aller 1998/99. The 4 “With Cases” were analyzed both assummg government
. suppontis extended unn! 2001/02 and terminated in 1998/99.

9.1.2 ' Forecast of income statement of ENR (excluding Metro)

- (1) Result of “Without Case”
(Table 9.1.1,9.1.8, 9.1.15, 9.1.20)

If ENR doesi’t take any of the actions proposed, its deficit will worsen each year and grow to
LE 660 million in 2001/2002, from LE 196 million in 94/95.  The cost recmery ratio will fall
from ?6% in 94/95 to 63% in 2001/2002.

‘1) Revenue

Revenue will increase 8.7% per year for the penod 94/95 through 2001/2002. Passenger km
will rise at an annual rate of 3.4%. - Ton km will increase 6.5% annually. Price {dclined as
revenue/pass-km) -for passenger will increase 5.6% annually.  Price {revenue/ton-km) for
freight will rise at an annwal rate of 6.0%. '

2) Expense
Total expenses will increase at an annual rate of 11.7% for the period 94/95 through 2001/2002.
Higher growth rate of expenses are mainly caused by interest costs.  As explained in 3.8, ENR -
- is scheduled to resume interest payments from 1998/99. Interest payments will amount to LE
286 million in 2002/2002. Total expenses excluding interest cost will increase 9% annually.
Wage costs will increase much more than other costs except interest cost.  This is because the
nuimber of employees are estimated to expand from 72,184 in 95/96 to 86,476 in 200172002,

3) Deficit
ENR’s deficit is estimated to expand to LY 660 million in 2001/2002 from LE 196 million in
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94/95, because expenses will rise much higher revenue.  The cost iecovery ratio, e_xciuding
and including depreciation, will worsen from 107% and 76% in 94/95, 10 79% and 63% in
2001/2002, respectively.

{2) Result of the 4 With Cases

(Tables 9.1.2, 9.1.3, 9.1.4,9.1.5, 9.1.9, 9.1.10, 9.1.11, 9.1.12, 9.1.16, 9.1.17, 9.1.18, 9.1:19,
9.1.21,9.1.22,9.1.23,9.1.24)

IfENR takes the actions proposed, its financial situation will improve. However, ENR won't
be able to ecarn profits without government support, even in 2001/2002.  From 94/95 to
2001/02, its deficit will improve from LE 196 miltion, to LE 12 million in “With Case 1-1”, and
to LE 91 million in “With Case 2-2”.  If government support will be continued, ENR can earn
a profit in 2001/02. The differences between “With Case 1-1 & 1-2°, and “With Case 2-1 &
2-2, are fare raises of other modes, and ENR staff recruitiment.  Differences in fare raises of
other modes affect railway traftic demand, and ENR investiment.  According to the demand
forecast, a relative fare raise has a big impact on demand.  The growth rate of traffic units in
“With Case 2-1 & 2-2” is much higher than in “With Case 1-1 & 1-2". As a result, the
investment amount in “With Case 2-1 & 2-2” is much larger than in “With Case 1-1 & 1-27.
This means that “With Case 2-1 & 2-2” have a much larger capital cost burden than “With Case
1-1 & 1-27.

1) Rev enue

Revenue will increase at an annual rate 0f 9.5% and 10.5% in “With Case 1-1 & 1-2” and “With
Case 2-1 & 2-27 respectively over the period 94/95- 2001/2002. Passenger-km will rise
1.78% in “With Case 1-1 & 12", and 3.41% in “With Case 2-1 & 2-2” annually. Ton-km will
increase 6.5% per year.  Price {revenue/pass-km) for passengers will increase at an annual rate
of 6.55%. Price (revenue/ton- km) for freight will rise 6.93% annually.

2} Expense

“With Case 1-17 and “Case 2-2” are mentioned from among 4 “With Cases”. Total expenses

~ will increase at annual rates of 6.2% and 8.1% in “With Case 1-1 ” and “With Case 2-2” , during
the years 94/95 - 2001/2002. Expenses except interest cost will increase 5.15% in th Case
1-1” and 6.47% in "With Case 2-2” for the same period. Wage costs will increase 4.43% in
“With Case 1-1” and 5.5% in “With Case 2-2” anhually until 2001/2002. The number of
employces fall from 72,184 to 54,613 in “With Case 1-1”, and fall to 58,500 in “With Case 2-2”

1in 2001/2002 by curbing new recruitment.  Depreciation costs will rise 3.5% in “With Case 1-
1”7 and 5% in “With Case 2-2” annually.

3) Deficit

“With Case 1-1”7 and “Case 2-2” are mentioned from among 4 “With Cases”. ENR’s deficit
~will fall from LE 195.9 miltion to LE 12 million in “With Case 1-1”, and fall to LE 91 million in

“With Case 2-2” in 2001/02. Cost recovery ratios including depreciation will improve from
75.94% to 99.03% in “With Case 1-1” and from 75.94% to 93.55% in “With Case 2-2”
respectively,  Although ENR will pay interest cost alter 98/99, growth rates of major costs
such as wages and depreciation are below the revenue growth rate.  Also, several proposals
- including strengthening ticket inspection, diversified business, and compensation for discounted
tickets will start to contiibute to increased revenue from 98/99.  Compensation is the largest
contributor to financial improvement.
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9.1.3 Forecast of Income Statement of Metro
(Table 9.1.6, 9.1.7, 9.1.13, 9.1.14, 9.1.25, 9.1.26)

‘There are 2 cases for Mctro.  In “With Case”, ticket prices rise 7% per year.  In “Without
Case”, tickets rise 5% per year. The forecast of passenger-km is based on chapter 6.

Line 2 is under construction.  As explained in 3.8, Line 1A bagan operation in October, 1996.
Line 1B will begin in October, 1997.  Line 2A will begin the end of 1999.  Construction costs
for 1A and 1B are about LE 4800 million, which have been alrcady contracted.  Construction
cost for 2A is LE 1750 million, which has been already contracted, too.  Now the committee
which consists of ENR; NAT are discussing the method to transfer the assets of line 2. As for
line 1, transfer of assets has been carried out over several years. Inline 2, the same multi-year
transfer method will be used.  If all assets related to line 2 arc owned by ENR, depreciation
cost would be huge compared with revenue. Depreciation rates are assumed to be 3.5%.
Under this assumption, depreciation cost will increase at an annual average rate of 9.9%.

If ENR bears this huge capital cost , it will be very difficult for ENR to carn profits in spite of
its high transport density.

(1) The result of Without Case
The deficit will worsen to LE 311 miillion in 2001/2002, from LE 133 million in 94/95.° The
~cost recovery ratio will fall stightly from 35.7% in 94/95 to 31% in 2001/2002.

1) Revenue _ _

Revenue will increase 9.6% annually for the period 94/95 through 2001/2002. Passenger-km

will rise 3.5% annually for the same period. Line 2 will contribute to increased passenger
- volume.

2) Expense
Expenses will increase 11.8% annually for the period 94/95 through 2001/2002. Expenses
other than interest costs will rise 10% annually. Depreciation cost which is the biggest cosl
item will increase 10% annually. Depreciation cost will be 1.99 times larger than reveaue in
2001/2002.

3) Deficit

The deficit will worsen from LE 133 million in 94/95, to LE 311 million in 2001/2002. - The
main cause of the deficit will be the huge depreciation cost.  In particular, construction costs
for line 2 are very large as mentioned above.  As a result, depreciation costs will risc steadily.

(2) Resuit of With Case _
The deficit will worsen from L 133 million in 94/95, to LE 295 million in 2001/2002.  The
cost recovery ratio will improve from 35.7% in 94/95 10 33.6% in 2001/2002.

1) Revenue

Revenue will increase 10.5% annually for the period 94/95 through 2001/2002.  Passenger-km
will rise 3.5% annually for the same period. Line 2 will coniribute to increase passenger
volume.

2) Expense

Expenses-will' increase 11.5% annually for the period 94/95 through 2001/2002. Expense
other than interest cost will rise 9.8% annually. Depreciation cost which is the biggest cost
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