(2) Power source equipment for signalling facilities

The electric power for signalling facilities must be fiom a
reliable sourcé to enable smooth electric tractioun.

The power source for signalling facilities is.tapped tﬁrough 3 to
30 kVA line transformers (25 kV/230 ¥) from overhead contact wires at

each point along lines where pbwer supply is requifedQ
8-4~6 Signalling Facilities
(1) Measures against inductive interference
When eléctrification is completed, the return current of electric
rolling stock must be routed through the rail to the substation. The

following measures are taken since the present double-rail DC track
circuit with inSulation to both rails cannot be used.
a. DC track ciipuits within stations
The. present track circuits are improved'to'the single—rail track
circuits (cf. Fig. 8.4.12), which use a single rail as a return
circuit for the electric tractiom current. Jumper bonds (cf. Fig.
8.4.13) enable the adjaéent rail to be used as a return circuit during
rail breaks. Either the track circuit séhding voltage is increased or
the track circuit is divided when the track circuit.is affected by the
DC component contained in the rush current for AC electric rolling

stock.
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b. DBC track circuit between stations

DC track circuits between stations have no bypass to conduct the

return circuit current when the yail is broken. The track circuit is
therefore changed to thé audio frequency (AF) non-insulated track

circuit given in Fig. 8¢b4.14.-

_D Mrain
-1 >

R : . 4

No.3 S
Block Section L:m:r Overlap Section

l . No.. 2 Block Section Half Overlap Secrion

No,l .
Block Section

Erequency No.3 ...L ] frequency No.2 .L Ereguency No.t
Track Circult No.3 Track Circuit ¥o.2 'i‘:‘ack fircueit Ho.t
f.No.2- f.No.3 f.No.t f.Ne.2
TiNo.2 T.No.3 T.Na. T.No2
Receiver Transmitter

Fig. 8.4.14 Audio Frequency Non-Insulated Track Gircuit

Source: Study draws

(2) Change of block system

The present lock and block system and the block system by telephone
communication are not suited for this electrification for the following
Teasons.

(a) Manuai operation requires a longer time than automatic‘operation'
(b) Deterioration of devices and faulty P.T.C. communication circuit
often require reoperation. _
(¢) Length of block section (maximum seven kilometres) is too long to
secure the minimum headway of 7.5 minutes.
Therefore, an automatic block system, sétting one to three stations
(maximum 2.8 kiiometreé) as one block is selected. This automatic block

instrument includes a check—in check-out system or track circuit systems,
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and the former is adopted because nb equipment and rail insulation are
necessary between stations,

The check-in check-out system has axle counters that can check the
car separation betﬁeen stations. An AF non-insulated track circuit fox
‘an  overrun  protection of 600 feet is installed inside asignals.
:Flg. 8.4.15 shows the plan for the 51gna1 block section, and Fig. 8.4.16

shows the system structure.
(3) Chaages to relay intérlocking devices

The outmodéd system is replaced with a modern computer~éontr011ed
interlocking at the Insein station. This system replaces the logic
circuits used by relay contacts, with a computer program, and can easily
cope with future route changes without hardware alterations. This is
‘also economlcally su1ted to station having many routes. _

The Mlngaladon Bazaar and Togyaqugale stations are shutbtling

stations, and are equipped with relay interlocking devices.
(4) Rail line level crossing removal

Changes of the track layout in the Rangoon station require the
construction of new routes; and that the felay interlocking device is

improved. Moreover, the relay interlocking device routes are reduced at
the Pazundaung station, and the automatic block instruments are improved

between the Rangoon and Pazundaung stations.
(5) Measures for level crossings

Level crossing signals are to be installed as a safety measure.

The devices to be adopted have both lamp and sound alarm functions.
(6) Measures against rain

The track circuits are divided wherever possible to avoid forced

"Emergency Supply" excitation during malfunction of the track circuits

in the Rangoon station yard.
(7) Reinforcement of insulated rail joints

To improve the dielectric strength and to increase the durability,

wood-insulated rail joints are replaced with new type ones.
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(8) fducation and training

To maintain the new and impfoved devices, a short course of study
and training are requived for the following devices.
- Singleﬁrail_tréck circuits
- Non-insulated track circuits
- Automatic block instruments using axle counters
~ Computer-controlled interlocking system

-~ TLevel crossing signals

~ Reinforced plastic-inserted or glass fiber insulated rail joints
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8~4=7 Telecommunications Facilities
(1) Measures against inductive interference

Inductive interference occurs on the P.T.C. overhead bare wires
built éldng the Circular and Suburban Lines. As measures against this,
overhead bare wirés are either moved to positions where uno inductive
interference exists,.fepiécad'with cables having the  function to shield
inductive interference or otherwise replaced with a wireless system.
The inductive prediction calculation is complex,'aﬁd fecalculation'mﬁst_
be made at the detailed design stage when the preconditious become fixed.

The trial calculations om various cases, | of  electrostatic
induction, eléctromagnetic.induction and psophometric noise, have been
conducted under the normal traction current and the fault. The results
shown in Table 8.4.7 and Fig. 8.4.17 lead to the following measures to
clear the 1limit - specified by Comite Consultatif International

Telegraphique et Telephonique (C.C.I.T.T.).
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Pre-Condition

. Length of pavalleled wite ; £ = 10km
Contact wire :° 25kv, 50Hz
Earth conductivicy : 6 = 0.02 s/m
Rall leakage resistance : 0. SQ 1km

Pole Type ‘Bare Wire

Trough Tybe Non-Shielded
Cable

Buried Type MNon—Shielded
Cab_le

Limit Over Area

|.> Limit Over Area
%c. Limit Qver Area

Fig. 8.4.17 Sample of Tnductive Interference Area

Source: Study draws
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(a)

(b

(2)

The P.T.C. cabling project will be carried out in 1986 between
Rangoon ‘and Danyingon via'Insein;.and a cable must have shielding
characteristicé-'acccrding tc the paralleling distance of ‘the
telecommuni¢ationsﬁline. ' '

As for other ééctions, telecommunlcatlons poles must be shifted
.over 300 metre apart from rallway, however, there is no suitable
route for the contxnuous Shlftlng of poles.' A8 *a result buried
cable is selected within the ra1lway ground. | |

Between Mahlwagon and Ywathagyl the P.T.C. bare wires .will be
replaced by the buried .cables at the expense of B.R.C. whlch ‘is
included im the -electplflcatlon lnvestmenp plan. . After the
coumencement of electrification the P.T.C. will_'maintain these
buriéd_cables as the P.T.C.'s own property. '

Betweeﬁ Mahlwagon and Danyingon via Mingaladon, since the B.K.C.
:telecommuni;atioﬁs network as mentioned in the next section will
be newly installed, the P.T.C. bafe'wires will be unnecessary for

B.R.C.

B.R.C. telecommunications network

The existing outmoded wmanual type telephone exchanges, at the

Rangoon and Insein Stations are replaced with automatic ones.

The telecommunications circuit diagram is shown in Fig. 8.4.18,

This network’ will be constructed at the expense of B.R.C. and be

also maintained=by B.R.C. as its own property.
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9-1

9-1

CHAPTER 9 INVESTMENT PLAN

Investment Costs

=1 Premises

Inves;ment costs are estimated on the basis of following premises,

(1) Socio-~economic factors

a. Prices

Prices are based on the April -1984 economic condition. An
escalation factor will not be considered in the base cases of ‘the

economic and financial appraisal.
b, Exchange rate

The exchange rate of 100 Yen = 3.5 Kyats is used, based on the

certified six month rate for April 1984.
¢. Material procurement

Cement, ballast, wood, reinforced concrete pipes, sleepers and
used rail will be procured on the domestic market while other materials

will be imported.
d. Labour costs

The ' labour force will be procured:in local currency, excépt for
staff for education and training, design, engineering consultation and
a  part of the supervision. work. These will be paid in foreign
currehcies. Domestic labour costs are as shown below.

unskilled labour: ' 170 Kyats/month (6.5 Kyats/day
(minimum wage guidelines)’ :

skilled or supervisory labour: 474 Kyats/month
{annual salary for B.R.C. employees above middle class)

e. Freight and insurance charges

The freight and insurance charges are 8% of FOB value and 1% of

C&F value, respectively.
f. Customs duty

Customs duty is levied on imported goods, with the assessable value

{100.5% of CIF value) multiplied by the following rates of customs duty.
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Table 9.1.1 Rates of Major Commodities

(Unit: 2)

Rate

Item
Electric facilities 20
' Rolling stock . 10
civil énginéering 10
' Signalling facilities '15
Telecommunication facilities 15
Inspection and vepair equipment 15

Source: Study estimates based on CUSTOMS TARIFF by CUSTOMS DEPARTMENT

g. Commodity tax

Commodity tax is levied on imported goods ‘at 30% of the assessable

values.

h. 8ite procurement

Costs for site procurement are not considered.

(2) ‘Pagsenger volume and train operation

a. Passenger volume

The_daily passenger volume is estimated at 233 thousand persons

for 1990/91, and is'expectéd to increase .at the annual average rate of

2.9% during the project life.
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b. Train operation plan

The train operating plan is formulated as follows.

Table 9.1.2 Train Operating Plan

(Uﬂif:- Number)

1983/84  1990/91  2000/01  2010/11

Traction = - DEL-6PC  EL-6PC  EL-6PC EL-6PC
- Train km/day © 2664.8 3939.2 : 4952.6 6358.4

No. of Trains 13 : 19 S 24 3t

{Maintenance and (3) (3) - (3) sy
Standfby) _

No. of Carriage 84 105 136 173

(Maintenance and = (24) (9) (10) (n
“Stand-by) - _ |

Source: Study estimates

€. Procurement programme

Rolling stock will be purchased in the fiscal years of 1988/89,
1989/90, 1998/99, 1999/00 and 2009/10, on the basis of the train
operating plan, the driver training programme and the utilization of
the _existing_:fdlling stock. Of the existing rolling stock, 54
carriages recoﬁstructed from diesel railcars will be wused on the
Circularx and Suburban Lines, and oﬁhers will be removed and utilized on
'thé other lines. The rolling stock procurement programme is as shown
below. In this programme, knocked*down production of carriages is

planned after the initial procurements.

Table 9.1.3 Rolling Stock Procﬁrement'Programme

1988/89 1989/90 1998/99 1999/00 2009/10

EL Purchasing Number 3 16 - 5 7
Cumulative Number 3 19 19 24 31
PC Purchasing Number 12 39 54 31 37
Cumulative Number 66 105 105 136 173

: Sourcef Study estimates
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{3) Description of major works

Works to be carried out - before the ‘initial -year of the
electrification are as follows.
a. Electricity facilities
(a)  Transmission facilities: . Two circuits from Thaketa substation
(b) Transmission lines: Two underground cables (5.95 km) between
" Thaketa éubstation and Mahlwagon railway substation, _
{¢) Railway substation: Two - banks of .transfofmers, three feeding
circuit breakers _ ._
(4} Overhead.contact system: 174 km length of simple catenary system,
2 km length of special overhead contact system |

(e} Power distribution facilities: 30 line transformers

b. Civil engineering

(a) Track: New construction 2.0 km
' Removal - 1.7 km
Track lowering 155 km
(b) Passenger overbridges: New construction ' 1
Bridge raising 10
{(¢) Buildings: New substations, sheds, etc. 5
Additional constructions Insein workshop
Modifications ' platform roofs

(d} Rail-bed drains: Hanthawaddy-Rangoon-Mahlwagon

¢. Signalling and telecommunications

(a) Automatic block instrﬁments: 46 sections

(b) Computer—controlled interlocking system and relay interlocking

devices: at '3 stations
(¢) .Levél crossing signals: 32 sets
{d) Automatic exchangers: 2 sets
(e) Aluminium shield cable: 6 circuits

d. Workshop facilities

Inspection and repair facilities for electric locomotives: new

installation
e. Rolling stock shed

(a) Pantograph inspection deck: 40 m

(b} TInspection and repair instruments
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(4) Future investment for the ground facilities

The rolling stock storage track will be extended at Insein shed as

follows, according_to the rolling stock procuremenb programme .,

Table 9.1.4 Future investment for Inséin Shed

(Unit: metre)

1999/00  2009/10
Stofage track GOﬁ , 750
Overhead contact line - 800 1200
Pantograph inspecﬁion.deék 40

Source: Study estimates
(5) Engineering and education

Engineering costs include foreign technical assistance costs for
study, design, supervision and education, as well as domestic
administrative costs.

(6) . Contingencies
A contingency fund is a fund provided to cover estimate overruns
caused by unexpected conditions. The respective contingency funds for
" the local and foreign currency portions are estimated at 5% and 10% of

the facility costs.
9~-1-2 Investiment Costs

The estimated investment costs are shown in Table 9.1.5.
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Table 9.%1.5 Initial Investment Cogts

(Unit: Thousand Kyats)

1986 ~ 1990
Local Foreign Total
Rolling Stock . 216,775 216,775
Electric locomotives ' ' 123,315 123,315
Carriages ' 93,460 . 93,460
Electric Facilities © 2,974 86, 54 89,518
Transmission lines - 501 | 10,586 11,087
Substation facilities : 184 14,642 14,826
Overhead contact lines 2,268 59,949 62,217
Power distribution Lines 21 1,367 1,388
Civil Engineering 32,087 15,176 47,263
Earth work 19,469 1,826 21,295
Track - 5,632 - 3,004 8,696
.Station platforms 1,159 : 1,159,
Bridge 2] - 202 ' - 223
Passenger overbridges 491 2,791 3,282
Buildings _ 5,315 _ 7,293 _ 12,608
Inspection and Repair Equipments 105 8,552 8,657
Signailing'Facilities _ B14 29,772 30;586
Track circuits , 2647 3,920 - 4,167
Signalling instruments 487 23,409 23,896
Level crossing facilities 80 2,443 2,523
Telecommunication Facilities 202 24,015 24,217
Télgtommuhicatién instruments ) 32 11,207 11,239
Telecommunication lines : 170 12,808 12,978
Subtotal : _ 36,182 380,834 417,016
Engineering and Education 351 33,338 33,689
Tariffs and Taxes 164,926 164,926
Contingencies 1,827 18,374 20,201
Grand total 203,286 432,546 635,832

Source: Study estimates
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9--2 Comnstruction Schedule

9~2~1 Major Scheduling Policy

-The construction programme is scheduled onm Lhe basis of the following

polxcles.
(&) Mn englneerlng 3tudy follows the completlon of thlS fe351b111ty
_ Study. '
(b)) The construction efficiency is expected to be considerably reduced
 in the.rainy season.
(c) A part of the Suburban ‘Line electrification facilities wiil be
' constructed as a pilot sectlon for the purposes of priorx traxnxng -
for the drlvers of electric 10C0m0t1V€5- |
(d)  Maintenance and repair facilities will be installed at the Insein
shed and”wofkshop so that service staff and maintenance crew can |
be trained for the pilot operation. |
{e) Single track operation will be implemented while the track is
being lowered to enable the overhead clearance. '
(£f) The uée of the in;erlockiﬁg system and the existing equipment ‘will

be partly suspended while the automatié block .sysfenl is being

installed.

9-2-2 Schedule

Table 9.2.1 shows the constructioﬁ schedule, fqr'the January 19%0 as

the commissioning.
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Table 9.2.1

Schedule

—~ Tiscal Year
Items \H‘H‘&““&xm

1984

1985

1986

1987 | 1988

1989

1990

Feasibility Study
Engineering Study

Design, Supervision and
Education

Procurement and

Manufacture
Equipment
Rolling stock

Construction work
Track
Earthwork
Structures

Power source and
transmission line

Substation

Overhead contact line
Signalling
Telecommunication
Workshop

Rolling stock shed

Pilot Section
Ingpection
EL driver training

EL inspection and
repair training

Main Section
Inspection

Training operation

Final preparation

Commissioning

Source: Study draws
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CHAPTER 10 ECONOMIC AND FINANCIAL APPRAISALS

10-1 Economic Appraisal .
10-1+1 Purpose

The purpose of the economic aﬁpralsal is to assess whether the
_beneflts justifiably exceed the costs from the viewpoint of the national

economys
10“1"2' Térms'of:Reference
(1) Definition of "effects"

The effects of the project are ‘divided into the elements shown in

Fig' 10‘01.10

Electrification

—4>!Technology Advances 1 J LEGENB:  t Increase

“'“7 Investments ¥ . ||
' HOTE: Rlements in [E—djare

Lponstruction Work t [ incorporated in the
- cost benefit analysis.

+ Decrease

[ Employment f B ]

""*l;_Railway Conveniencet L_ Hinterland Development? ]
l[Tr&VEE;Time'Savifgiﬂ[ LPiversion from Other Me&nSIJ
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(2) Methodology

The economic internal rate of return (EIRR) based on cost-benéfit

analysis is used and other b__enefité are also considered in order to
' appraise the economic significénce of the project.

a. Cést Benefit analysis

The EIRR is calculaﬁeé oﬁ the basis .of the incrementa1 costs and
benefits between the 'with the’ ﬁroject"; and "without the project"
cases. The following effects are taken into consideration.

~ Travel time savings

- lRailway investment _

- Railway mainfEnance and operation costs

- Bus and express'costs

= Road investment

b. Other benefits
Thé fbllowing other benefits are also quantified.'
- Fuel sévings
~ Road congestion alleviation

~ Employment creation

10-1-3 Economic Cost-Benefit Analysis
(1) Prefequisites

a. Determination of the "with the project” and_"without the prdject"
cases '

A cost-benefit analysis is cbnducfed for the_incfemental_costs and
benefits between the "with the project’ and "without the project" cases
for the entire life of the project. These costs and'beﬁefits include
the costs for road_frénSportatiOn. In other words each case offers a
different .solution to the problem of the increasing traffic demand, and
so the total transportation costs for both cases are taken into account

in the following manner.
(a) "With the project' case

The réiiway investment for 1999/2000 and 2009/10 are planned in
the "with the prOject“'Ease to meet the increased demand in additiom
to the imitial investment and its replacement.

Buses and expresées are assumed to Dbe procured every year,

accompanying the marginal road investment.
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(b) ”Without the project" case

The railway investment:pian for' the "without the project' case is
based on a railway demand which is forecast to be steadily increasing
on the assumption that the present modal split Wili not change. This
investment plan includes the additional brocutement.of diesel.electric

" locomotives “and carriages for 1989/90, 1999/2000 and 2009/10 in
'addition to - the yeplacement of -the”.exiSting oﬁes;"as well as
modificatiohs to the track and the signalling and telecommunication
facilities ;equifed for the indéreasing demand. |

' ‘The costs for buses and expresses, and road investment are
estimated on the corréSponding_assumptions fof the'"ﬁith~the project"

" case. Othetr means of transpbrtation such ‘as taxis, private cars and
trishaws are assumed to have the same numbers for both cases. The
incremental costs of rQad.transportation can therefore be estimated on
the basis of. the number of passengers diverted “from. buse53 and

expresses due to the electrification.

b.  Premises
(a) Project life
The construction work will-éommence.iﬁ 1986/87 for commissioniﬁg
in 1990 with the project life extending until 2019/20.
(b) Prices

Prices are based on the April 1984 economic condition, and
assumed to be constant for the period for which the economic appraisal
was conducted.

The escalation factor is not considered because:

o Prices have beén stable in Burma.
O'Long?térm projection of the gscalation is qﬁite difficult.
o Such 'a projection may exaggerate the project justifiable
appraisal.
(¢) Tariffs and taxes

Tariffs and taxes are excluded from the economic appraisal since

those are transferred from the B.R.C. account to the national account.
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(d)  Fuel prices

The international price of oil is used as the basis for the fuel

cost estimation.
(2) Cost and benefit estimation
a. Passenger time savings

Several methods for. estimating the wmonetary value of. the time
saved (time value) are used in economic appraisal; o

The GDP is used as the basis for the estimation of the time value
in this study, because the Burmese_.governmeht aims. at doubling the
standard of living (as measured by the per capita GDP), and bécause the
available data was not obtained to classify the passengers with respect
to the time value.

The passenger time savings are estimated as follows.

Passenger Time Savings = Time Saved x Time Value x Growth Rate

where, Time Saved: Total passenger travelling time for the
Pyithout the Project" case =~ That -for the
"with the project' case

Time Value: Study estimates
b, Railway investment
(a}) Initial investment

According to the investment plan, the initial investment costs

are indicated for each year.
(bj Additional investment

Additional investment 1is planﬁed for 1999/2000 and 2009/10.
{c) Replacement

Assets will be replaced on the basis of the folidwing'useful life,
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Table 10.1,1 Useful Life of Assets.

Item " Useful Life

Rolling Stock

- Electric locomotives 35
"Diesel electric locomotives 30
Carriages : 36

Electric Facilities

Transmission lines 30
qustation facilities 30
Overhead contact lines 30
Power distribution lines ' 30

Civil Engineering

Earth work ) - 60
Track ' 50
Station platforms _ 50
Bridges _ ' 50
_Passenger overbridges 50
Buildings 50
Inspeétion'and Repair Equipment ' 20

Signalling Facilities

Track circuits = 15
Signalling instruments _ 25
Level crossing facilities 25

Telecommunication Facilities

Telecommunication instruments 15
Telecowmmunication lines 30
Buses and Expresses ' 15

Source: Study estimates
{(d) Existing rolling stock

The existing rolling stock will be transferred to other sections

in the following numbers for the "with the project' case.
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Table 10.1.2 Existiﬁg Rolling Stock Transferred

(Unit: Thousand Kyats)
Type Number  Acquired Value/Unit  Acquired Remaining
: Year Value
'DEL 13 3,531 1978 27,540
LBTX 11 638 1973 3,043 -
LBPTZ 9 179 1975 804
BDTX(PP) 5 638 1973 1,383
LBBTE - 2 26- 1969 16
LBBTEZ 2 26 1969 16
Total 42 - - 32,802

Source: B.R.C.

(e) Salvage values

The expected salvage values at the end of the project life, are

deducted from the investment costs.

¢. Railway maintenance costs

(a) Maintenance costs for newly invested assets

These maintenance

costs are calculated by

investment costs by the following maintenance rates.
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Table 10.1.3 Mainténance Rates

Item . S : Maintenance. Rate

Rolling Stock
Electric locomotives ‘ . 0.01649
Carriages | 0.00605

Electric Faqilities'

Transmission lines

Substation facilities 0.00065 .
Overhead contact lines . 0.00054
Power distribution lines  0.00054

Civil Engineering

Earth’ work 0.00010
Track . | . 0.00298
‘Station platforms | 0.00145
Bridges _ . 0.00145
Pagsenger overbridges . - 0.00275
Buildings = | - 0.00360
Inspection and Repair Equipment - . 0.02000

Signalling Facilities

Track circuits ' 0.00076
Signaling instruments 0.00835
Level crossing facilities 0.00835

Telecommunication Facilities
Telecommunication instruments - 0.00490

Telecomﬁuhicatibn lines ' 0.00121

Source: Study estimates
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(b) Maintenance costs for the existing assets

The maintenance cosﬁs for the diesel electric locomotives in. the
"without the project" case, are estimated .by using a. unit cost per
train km of 4,2125 thousand kyats in 1983/84. o '

The maintenance costs for the existing'faéilitieé are estimated
by using a uait cost per track km, which covers the maintenahée costs
for the structual works and traffic facilities. '

That for the ''without the project" case is 900 thbusand_ Kyats
while that for the "with the project case" is 641 thousand Kyats,

excluding the sections for lowering.
(¢) Estimated results

The maintenmance costs will be reduced by the electrification as

shown in Table 10.1.4.

Table 10.1.4 Maintenance Costs

(Units: Thousand Kyats)

1990 to 1999 2000 to 2009 2010 to 2019

"With the Project' case 4,427 . 5,311 6,476
Rolling Stock 3,198 4,076 15,236
Facilities 1,229 1,235 1,240

"Without the Project case 7,677 9,700 12,252
Rolling stock 6,624 8,647 11,199
Facilities : 1,053 1,053 1,053

Difference -3,250 ~4,389 ~5,776

Source: Study estimates

d. Ralilway operation costs

" The opération costs are determined as beiﬁg_ the costs for
operating trains, and are composed of fuel costs, électricity charges,
driver, conductor and station staff costs.

(a) TFuel costs )
The fuel costs for the "without the project' case are estimated
by the following formula in which the values are calculated on the

basis of the Circular and Suburban Lines' results for 1983/84.
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Fuel Costs
= Diesel 0il Consumption Rate x Diesel 0il Price x Train km

where, Digsel 0il Consumption Rate (0.525 gallon/km): 1983 B.R.C
' results
~Diesel 0il Price (2.95 Kyats/gallou): 1984 Rotterdam spot market

price

(b) Electricity Charges

The electricity charges of the rolling stock are estimated by the

following formula.

Electricity Charges

= Power Consumption Rate x Train Weight x Unit Charge x Train km

where, Power Consumption Rate (21 kWh/1000 ton km): Study estimates
Train Weight (243 tons): Study estimates
Unit Charge (0.15 Kyat/&kWh): FE.P.C.'s industrial tariff

(¢} Train driver and conductor costs
The driver and conductor costs are estimated by using a unit cost

of 517.97 Kyats per train km per day (based on fthe Circular and
Suburban Lines for 1983/84),

(d) * Station staff costs

The station staff costs for the Circular and Suburban Lines are
estimated by allocating the operation costs of the traffic department,
in proportion to the track length. These costs are assumed to be

constant for the project life.
(e) Estimated results

The estimated results shown in Table 10.1.5 show that the
conversion from diesel o0il to electric power results in a reduciion in

the operation costs.
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Table 10.1.5 Operation.Costs

(Unit: “Thousand Kyats)
1990 2000 2010
Train km for "With the Project" Case 3939,2 4952.6 6358.4
- for "Without the Project" Case 3637.5 4772.7 6158. 4
Track Kilometre 134.6 1346 134.6
"with the Project™
Electricity Charges 1,101 1,384 1,776
-Drivers_& Conductors 788 991 1,272
Station Staff 547 547 547
Total 2,435 2,921 3,595
"Without the Project"
Fuel Costs : .
International Price 4,382 5,769 7,419
Domestic_Price 2,056 2,698 3,481
Drivers & Conductors 728 955 1,232
Station Staff 547 547 547
Total for Economic Appraisal® 5,656 7,251 9,197
for Financial Appraisal 3,331 5,260

4,200

Source: Study estimates

% 1 'International 0il Price' used

e. Bus and express costs

The decremental costs of buses and expresses are determined as

costs for the diverted passengers by the electrification which are

composed of procurement costs of buses and pick-ups, maintenance costs

and operation costs.

{a) Procurement costs

The procurement costs of buses and expresses are respectively

estimated by the following formula.

Procurement Costs =

_Passenger km

Transport Capacity

X Unit Price

wheré, Passenger km: Passénger km of diverted passengers
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Transport Capacity: Study estimates on the basis of R.T.C.
(passenger km/unit) ) "
results in 1982/83 (Bus 9.97, Express 5.80)

Unit Price: Study estimates on the basis of inquiries to the

Japanese car manufacturers

(b) Maintenance costs

The maintenance costs are estimated by using the unit cost per

vehicle obtained from R.T.C. {cf Table 10.1,6).

Table 10.1.6 Bus and Express Maintenance Cost Estimatiom

(Unit: ‘Thousand Kyats)

Particular Unit Cost
Parts ' 56.1
Personnel _ : 7.3
Factory Supplies and Services 6.5

Source: Study estimates based on the R.T.C. data

(c) Operation costs

The operation costs of fuel and lubrication oil, tires, drivers
and conductors and miscellaneous are estimated by using the unit costs

per vehicle as follows.

Table 10.1.7 Bus and Express Operation Cost Estimation

Ttems ~ Base Unit Unit Value

Fuel 0i1 - 6.777 galions/ﬁnit ' 6.3 KYats/galIon

Lubrication 0il 234 gallbns/unit 61.6 Kyats/gallon

Tires : 15,083 Kyats/unit

Drivers. _ 4.3 persons/unit 2,556 Kyats/year

Conductors 6.3 persons funit 2,556 Kyats/year

Miscellaneous - 15,602 Kyats funit
Note: International prices are used. for estimating the oil costs.

Source: Study estimates based on the R.T.C. data.
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f« Road investment

The decremental costs of the road investment are determined as
costs - for the diverted-buses_and expresses.. These aré estimated by -
using the warginal cost of 1,602 Kyats per véhiéle which is ‘obtained by
dividing the 1982/83 road investment by the aonual increase in the
number of vehicles.

.At present, vroad investment in Rangoon. is largely channelled
towérds.maintenance and rebaif of existing roads, but this pattern of
investment ﬁill have to change with ‘the .rapid increases in the number

‘of 'veﬁicles in the long-term. This estimation is therefore rather

conservative.
g. Cost and benefit estimation results (cf. Appendix 4)

Abovementibned costs and benefits for the project life are

- estimated as follows. _ _
The time saving benefit is about half of the total benefit of the

project. This'means-that the projeect can highly contribute to economie

expansion and upgrading of the living standard of the people in Burma.

Table 10.1.8 Cost Benefit Estimation Results

{(Unit: Thdusand Kyats)

Item With the Project - Without the Pfojéct Difference
Time Savings ' (+)1,410,613
Railway Investment 580,832 298,906 (=) 281,926
Maintenance 135,129 292,386 (+) 157,257
Operation 73,112 204,639 (+) 131,527
Bus and Investment R | (+) 107,036
Express Maintenance (+) 475,888
Operation - (+) 780,256
Road Investment - (+) 563
Benefits—Costs _ _ 2,781,214

Source: Study estimates
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(3) Results

- The EIRR of the project is 15.4% for the base case (cf Table
10.1.9),_whi1e_the Qpportunity cost of the capital in Burma is 10 to
12%. Thergfore, this project can be judged as being quite feésible.

(4) Sensitivity test
a. Identification of cases

The "appraisal was conducted on the basis of  the long-term
projection in which various uncertain factors were present, and so
several sensitivities for the factors were used to test whether the
project would be still feasible.

The following cases are set for the sensitivity tests.

Case 1: The investment costs are overyun by 104
Case 2: The investment costs are overrun by 20%
Case 3: The traffic demand decreases by 10%

Case 4: The prices are escalated at the annual rate of 5%

b. Results

The results of the sensitivity test reveal that even the lowest

EIRR exceeds the abovementioned criterion.

Table 10.1.9 Results of EIRR Calculations

(Unit: %)

Case EIRR
Base Case _ : 15.4
Case 1: 10% investment overrum 14.6
Case 2: 20% investment overrun - 13.8
Case 3: 10%Z demand decrease 14.4
Case 4! 5% escalation _ 21.3

Source: Study estimates
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10~1-4 Overall Evaluétion

The project is evaluated as being greatly significant since it has_ an
écceptable EIRR as well as  the following other benefits whi¢h will

contribute to the development of Rahgoon and to Burmese modernization.

(1) Fuel savings

The fuel savings were incorporated in the economic cost benefit
analysis, and so the reduction volume is mentioned here. . About 69
million gdllons of fuel will be saved for the entire project period.
This is equivalent to 19% of the. 1982/83 crude oil producion (367
million gallons).
(2) Alleviation of road congestion

A cumulative total bf 340 buses. and expresses will be saved through
the electrification. This will contribute to the alleviation of road
congestion in Rangoon City, and also hélp reduce the air pollution as
well as the incidence of vehicle traffic accidents. '

(3) Employment creétion

The unemployment rate has been more than 10% in Rangoon urban
areas, and so it is -an important government policy  to expand the
employment oppOrtqhities. This pfojeét-hust be in adcordancé with this
policy. The construction of faﬁilities-Will provide employment to the
extent of 331 thousand man-days, which is equivalent to 529 jobs for 2.5

years.

Table 10.1.10 Work Force'Réquirements

(Unit: Man-day)

Work . Work Force
Electricity ' 114,746
Civil Engineering 97,470
Signalling 94,921
Telecommunications 23,632
Total | 330,769

Source: Study estimates
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{4) Technology advances

lVarlous technology  will be transferred as a result of
electrlficgtion.  These transfers will wmake a firm foundation for

further technical advances for B.R,C.

(5) - Hinterland development

This project will provide an incentive to the development of "the
hlnterland along the lines, in that shortenlng the commutlug time will
expand the residential areas outward from the C.B. D. and so fac111tate

the siting of new industry,

10-1-5 Intégrated Transportation System

The results of the economic cost lbenefit analysis indicate that
electrified railways are more effective than other mass ‘transportation
means.  Moreover the railways are expected. to carry the suppressed
passengers :émaining from other means of transportation due to the limited
capacity. .The following ihtegrated transportation system is recommended.

The Circular and Suburban L1nes will play a maJor role in mass
transportdtlon between the ¢.B.D. and the suburban areas, while buses and
expresses Vlll provide feeder services llnked with the magor railway
statiouns. _

In order to develop thls linkage system, modification of the station
suiroundlngs, train diagram 1ntegrated with other means of transportation,
and other coordination will be'necessafy, with:thé possible result that
the electrified lines may carry even more passengers than those specified

therein.
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10-2 Financial Appraisal
10-2~1 Puxpose

The purpose of the financial appraisal is to provide a reference for

the financial management of B.R.C. on this project.
10-2-2 Terms of Reference

- The appraisal covers the financial'pfofitability'and stability of the

project’ considering the present financial position of B.R.C. -
(1) B.R.C. finaocial position

The financial constraints and criteria for the project are
ascertained in the financial statement analysis of B.R.C. This analysis

focuses on the following ﬁoints.‘

(a) Performance for generating own funds for the project in order to

reduce the interest burden on the investment.

Indicators; _ o _

Debt Service Cover Ratio: (?rofit + Depreciation + Interest)
N B /Debt Service ' -

Debt Equity Ratio: Total Debt/(Total Debt + Equity)

{b) Marginal capital cost for projects

Indicator; -

: B.R.C.-Avérége Cost of Funds: Interest /Total Assets
(c) Operating éffiéiency of B.R.C. |
Indicator;_ |
Operating Ratio: Current cost/Revenue
(2). Project profitability

The profitability of the project is abpraised “by the financial
internal.rate of return.(FIRR) of the incremental cash flow between the
"with the project” and "without the pfoject" cases, which covers the
Circular and Suburban Lines. _

_In this anaiysis, the "without the project' case is defined as the
case where necessary investment is made in the railway to maintain its
share in the total passenger_démand increase, when the project is not
implemented. .

Moreover, the sensitivities for several cases are also tested.
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(3) Project stability

The stability of the project is appraised by'ﬁhe.financial ratio
baged on the profit and loss statements, the cash flow and the balance
sheets of . ‘the Circular and Suburban Lines when the project 1is

implemented.

. 10-2-3 B.R.C, Financial Position

(1) Revenue and cost structure

The consecutive profit and_loss statements for B.R.C.. (¢ef. Table
10.2.1) show that the profit has recovered with resulting constant
surplus from 1981/82 through improvements to the operating ratio from
83.6% in 1979/80 to 70.9% in 1983/84. _

On the contrary, the interest has increased yearly to reach 23.9%
of the revenues for 1983/84. '

(2) Funding Structure

The consecutive balance sheets for B.R.C. (cf Table 10.2.2) show
that the debt equlty ratio rose to account for 69.8% in 1983/84 with an
" i{ncrease of the debt incurred by the Myauma Economxc Bank C(hereinafter

referred to as M.E.B.) loans.

Accofdihg to the changeés in finangiai position,.(cf. Table 10.2.3)"
the amount of M.E.B, loans'increééed to finance the debt services of the
.forELgn loans and the investments, whlle funds provided by operatlons
have gradually 1ncreased. As a result, the M.E.B. loans have not been
repaid, and the debt service cover ratio has been made less than 1.0.

The B.R.C. financial position seems to be too tight to allow the

generation of their own funds for the project.

(3) B.R.C. average cost of funds

The B.R,C. average cost of funds was 3.8% in 1983/84. This is a
criterion . for the appraisal of the profitability of the project, and

means. that the project can be acceptable when the FIRR exceeds the

criterion.
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10-2-4 Project Profitability
(1) prerequisites
a. Cash flow determination

The FIRR is usually calculated for the cash .flow excluding
payments to the sources of financings  (i.e. interest charges) and
noncash . charges, {(i.e. depreciation), Thus,-fhe incfemental cash flow
between the "with the project" and "without the pfoject" cases 1is
composed of cash outlay abtributable to the investment, revenues,
-administrative, maintenance and. operation expenses and the turn over

taxes.
b.  Premises

~The FIRR calculations are conducted on the same basis as for the
economic appraisal, except for the following premises.
“(a) Tariffs and taxes
The = customs duties, commedity tax and turn over tax are
incorporated, while the  government ‘contribution is not considered
. because it is not levied on the project profit but on the total profit
of B.R.C.
(b) 0il prices
'0il is estimated on the domestic price basis.
(2) Cash flow estimation
a. - Cash outlay attributable to the investment

The net cash outlay consists of -the incremental investment.cost,
the proceeds from transferring the existing rolling étock to the other
sections in the year of commissioning, and the expected salvage values
at the end of the project life. The transfers of the existing rolling
stock correspond to that for the economic appraisal while the salvage

values include tariffs and taxes.
b. Revenues

The revenues which are composed of passenger earnings and the

other earnings, are estimated on the pbasis of the forecast number of

passengers.
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(a) Passenger earnings

The ﬁassenger earnings are calculated by the fcllowing formula,

Passenger Earnings . _ _ .
= No. of Passengers X Average Fare x Season Ticket Adjustment

where, Average Eére.(O.AG Kyats): Study estimates based on the 0D
survey. Fare increase are nét'éohsidefed.' '

Season Ticket Adjﬁsthent (95%): Study estimates using a

present percentage of season ticket pgésengers of ‘15%, and

the present average discount rate of 35% provided by'B.R.C.

(b} Other earnings

Othexr earnings are composed of parcel and luggage earnings and
shop rentals in stations, set at 5% of the passenger earnings based on
the B.R.C. results. .

¢. Expenses

The expenses are broken down into the admipnistrative, maintenance
and operation expenses, and the turn over tak. The waintenance and
operation expenses have been already explained in the section of the

economic appraisal. Accordingly, methods of definition and estimation

for the other items can be shown as follows.
(a) Administrative expenses

"The ‘administrative expenses include the headquartér's costs.,
These for the Circular and Suburban Lines of 1,167 thousand Kyats are
allocated in proportiom to the track length. These expenses ‘are the

same for both cases.
(5) :Turn over tax

The furn over tax is at 8% of thé'péssenger earnings.
d. Ca#h fiow estimation results (c.f. Appendix 5)

Abovementioned outlay, revenues and expenses are estimated as

follows.
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Table_10.2.4 Cash Flow Estimatioﬁ Results

(Unit: Thousand Kyats)

- _ With Without: Difference

Revenue 1,957,844 976,577 981,267
Fxpenses 1,261,650 933,108 328, 542
Investment 779,013 352,694 426,319
Administration 40,845 40,845 0
Maintenance 190,904 325,057  ~-134,153
Operation . . 101,709 140,107 -38,388
Turn Over Tax 149,169 - - 74,406 - . 74,763
Gross Cash Flow 696,195 43,470 652,725

Source: Study estimates

(3) FIRR results

‘The ‘FIRR is estimated at 5.1% for the base case (et Table 10.2. 5)

' The prevailing interest rate is 8% ‘for working capital and 5% for
investment in Burma. 1If the FIRR is compared with these rates, the
_projecL would not be profitable. B.R. C.'has, however, raised foreign
'concesqlonal ‘loans with lower interest rate, Whlch mlght he available.
The eriteria for this pIOJect,'therefore, are set as the B.R.C. average
cost of funds of 3. 8/ and the weighted average interest rate of the
project of 3.5%. The FIRR exceeds these criteria (the warginal capital

costs).
(4) Sensitivity test
a. Identification of cases

The sensitivities for the following conditions are analysed in the
light of the project profitability. '

Case 1: The investment costs are overrun by 10%

Case 2: The investment costs are overrun by 20%

Case 3: The traffic demand decreases by 10%

Case 4: The prices escalate at an annual rate of 5%

b. Results
 The project is feasible in terws of profit since the FIRR for each

case exceeds the marginal capital costs mentioned above.
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Table 10.2.5 Results of FIRR Calculations

(Unit: %)

Case ' ' FIRR
Base Cé&é' . _ 5,1
Case 1: 10% investment overrun 4.5
Case 2: 20% investment overrun 3.9
Case 3: 10% démapdfdecrease _ 4;6.
‘Case &4: 5% escalation ' 5.8
Source: AStudy estimates

10-2~5 Project Stability

(1) calculation basis

In this section the financial statement of the Circular and

Suburban Lines is used as the basis for evaluation, and so the following

jitems are to be determined in addition to the FIRR calculation basis.

4. Cash outlay

The cash outlay is determined here as that for the "with the

project" case which consists of the investment costs of the "with the

project" case and the proceeds from the transfers of the existing

rolling stock. The salvage value is not incorporated.

b, Depreciation

The depreciation is calculated on the straight line method and a

useful life corresponds to that for the economic appraisal.

Table 10.2.6 Depreciation Schedule

(Unit: Thousand Kyats)

Period. _ Yearly Costs
1990 -~ 1998 21,635
1999 24,209
2000 - 2009 27,532
2010 - 2019 31,757

Source: Study estimates
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¢. Initial balance sheet

‘The initial balance sheet of the Circular and Suburban Lines is
estimated from the assets account, since ligbilities ére not
distinguishable in the B.R.C, f]nanclal system. The fac111t1es are
.allocated 1" PYOPortlon to the track length while the rolllng stock is
estimated by item. The 11ab111t1es ‘corresponding to these assets are

determined as the equlty transferred from the total account of B.R.C.

~d. Funding scheme

‘The investments are wholly financed by long-term loans, and so the
debt equity ratio for the investment is 100%. The foreign and local
currency portions are respectively finaﬁced by concessional loans and
M.E;B. loans.

_ M.E,B. loans for the wsrklng capltal are assumed to be available
whenever a worklng capltal shortfall is - lncurred. WOrklng capital
surpluses are to be allocated to- repayments of the M.E. B. short-term
loans until the balance is nil, while that afterwards is retained as
cash. |

The lean conditions are shown as follows.
investmeg&

Concessional Loan

° Maturity/Grace Period =~ 30 years including 10 years grace period
® Repayment. - -~ Equal annual instalments
® Interest Rate - 2.75% annually

M.E.B. Capital Loan

° Maturity/Grace Period - 10 years including 5 years.grace period
° Repayment - Equal annual instalments
° Interest Rate ~ 5% annually

Working Capital

M.E.B. Financial and Revenue Loan

® Interest Rate ~ 8% annually

e. Interest charges
The interest charges are incorporated on the basis of the funding

scheme.
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(2) Financial model

A flnanc1a1 model was constructed for the f1nanc1a1 appralsala
- This f1nanc1a1 model is composed of the proflt and loss statement
portion, the cash flow portxon and the balance sheet portlon with the
items for each portlon ‘being 11nked together as shown in Flg. 10.2. 1._
Items at the destlnatlon of the arrows are added to (+) or deducted from

{~)} the items at Che origin of the ATTOWS»
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(3) Results
This project is evaluéted as being feasible from the viewpoint of
financial stability. '
a. Projected profit and loss
The profit and loss statements (éf..Appendix 6). were ﬁrdjected_és
shown, in Fig. 10.2.2. ‘They reveal that the Circular and Suburban Lines
will show a first profit in 2007/08, and clear off the retained deficit

in 2019/20 at the end of the project life,

The heavy burden of the interest charges and the depreciation

costs lengthens the period required for recovery.

Millicon Kyats
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Fig. 10.2.2 Projected'Profit and Loss

Source : Study draws
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b, Operating ratio and interest revenue ratio

The operating.ratio of the 1ineé will be steadily improved to be
less than 70% in 1993/94 and less than 60% in 2006/07.

The interest revenue ratio (Interest charges/Revenues) of the
lines will remain higher than that for the B.R.C. (1983/84) up to the
year 2014/15. -
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Fig. 10.2.3 Projected.Operating'Ratio and Interest Revenue Ratio

Source: Study draws

¢. Working capital shortfall

The cash flow (cf. Appendix 7) shows that the lines will incur

working capital shortfalls for 1995/96 to 1999/2000 and 2004/05 to
2005/06. The capital and revenue loans of M.E.B. will therefore make

up for these shortfalls for 1995/96 to 2018/19.
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d. Debt service cover ratio

Debt service cover ratios cover the solvency of an entity. The
debt service cover ratio of the lines will fall below 1.0 in 1992./93
but revert to an upward trend in 1994/95, and ultimately exceed 1.0 in

.2009/10 (cf; Fig. 10.2.4). This projection shows Lhe severity of the

fund management for the project.
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Fig, 10.2.4 Projected Debt Service Cover Ratio

Source: Study draws

e. Payback period

Since in this project additional investment is planned, it is

difficult to compute the payback period strictly. The payback period

is determined here as the period required for compensating the initial
investment with the cash-in-flow (i.e. Profit less depreciation and

taxes). The payback period for the initial investment is estimated as

'15 years based on te cash flow (cf. Appendix 7).
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(4) Sensitivities for measures
8, Identification of cases

The projéct is evaluated to be feasible for the base case, and it
is possible to improve ‘the financial stability by adopting several
measures, for which the sensitivities are to be tested. The following
cases are set for sensitivity tests. '

Case 1: Traffic demand increase by 10%.

Case 2: Fare rises by 10%Z each 10 years.

‘Case 3: Tariffs and taxes are exempted by 50%.
B,_ Results |

The measures for revenue incfease (Case 1 and 2) will improve the
finéncial stability, in that the debt service cover ratio will exceed
1.0 within-~ 10 years after commissioning. - It is. quite a useful
countermeasure to raise the fare by 10% evefy 10 years since the per

- capita CDP will rise at a much higher rate. _ 7

A 50% tariff and tax exemption will reduce the investment by about

13%, and therefore improve the financial stability. This will.make the

period necessary to exceed the debt cover ratio of 1.0, shorter by 12

years.
-Table 10.2.7 Financial Projection Results
' Year of ' .
Year of . Working
. First Year of S
Case First . ; Capital
‘ Profit Reta}ned DSCR > 1 Shortfall
Profit
Base case 2007 2019 2009 7 years
Case 1: IQZ traffic demand 1995 2006 1999 3 years
increase
Case 2: 10% fare rises 1995 2008 1999 4 years
: by 10 years ° :
- Case 3: 50% exemption of 1995 7005 ' 1997 Nil

tariffs and taxes

Note: DSCR; Debt Service Cover Ratio

Source: Study estimates
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c. Comments on escalation

It is difficult to predict the escalation factor and fare
adjustment. = Therefore, the escalation and fare adjustment are to be
mentioned . here without sensitivity -tésting; Should  the fare be
adequately ‘adjusted proportional to fhe price egcélétioni: ‘the

escalation will give an insignificant effect on the projeét st&bility.
(5) Funding policy
a. Funding options

The financial projection was conducted on a plausible funding
scheme and so several options still remain pbséible in order to improve
or maintain the financial éfébility. The funding scheme was therefore
simulated with following options being set.

Option 1: Debt equity ratio for the local currency portion is set

at 50%. _ _

Option.2: Maturity /grace period:of the M.E.B. ibahé is extended

twice. |

Option 3:  Repayments of the M.E.B. loans are suspehded.

" Option 4: 1Interest rate of the foreign loans is set at 3. 5%.
b. Results and comments

As regards the local currency portion of the investment, the
lowéring of the debt equity ratio to 50% {option 1) will improve the
financial stability, in that the working capital shortfall will not be
ihcﬁrred=and this option will therefore shérten the period to exceed
the debt service cover ratio of 1.0, by 9 years. This eie;trification
is a large prdject for B.R;C.; and so an increase in thé.govérnment
equity can maintain the present level of the B.R.C. debt equity ratio.
Extending the repayment schedule for the M.E.B. loan (option 2 and 3)
will also improve the financial stébility.

As regardé the foreign currency portion of the investment, it is
advisaﬁle that the interest rate for foreign loans be as . low as
possible. Concessional loans with interest rate of 2.75% are assumed
to be raised for the base case, but the results of option 4 show that a

rise in the interest rate for foreign loans would worsen the financial
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stability.

case by the

It 1s possible to improve the financial stability even in this

repayment schedule for the M.E.B, lodns.

lncrease in the ‘government equity and by extending the

This project will ‘be more feasible when the advantageous mix of

~ funding options is applied.
Table 10.2.8 Simulated Results for Funding Options
Yea | £
. Year of Fithq Year of Working
ase First . Capital
Profit Reta?ned DSCR > 1 Shortfall
Profit
Base -case 2007 2019 2009 7 .years
Option 1: 50% debt equity ratio 1997 2009 2000 N
Option 2: Twice lengthening ' : ‘
M.E.B. loans 2004 2014 2008 3 years
Option 3: -Suspéﬁding repayments .
_ of_H.E,Bf loans 2005 B 2003 Nl;
Option &: 3:5% interest rate '
for foreign loans 2019 - 2018 12 yearg
Source: Study estimates

(6) Evaluation

The resulis - of the base case, the sensitivity tests for measures

and the simulated funding options reveal that this project is viable

_from the viewpoint of financial stability.
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~ CHAPTER 11 CONCLUSION AND RECOMMENDATIONS

11-1 Conclusion

The railway transportation demand of the Circular and Suburban Lines
ig forecast on the asshmptipn that the road transportation cépacity' of
'Rangqon City is unot limited by toad congestion and bus procurement
delays. The forecast demand for railway tfansﬁortation' is therefore a
conservative one.

This demand forecast was used as the basis for a technical study Lo
formulate the electrification plan in consideration of present
cphdifions. ' The technical study concluded that the project is technically
feasible at ﬁhe minimum cost. |

~ The investment plan proﬁided:by the technical study was theﬁ used'és
the basis for the economic and financial appraisals. These showed'that
the project would greatly contribﬁte to the development of Rangoon and to
the ecénomic. development of Burma, and that it is.financially viable for
the Burma Railways_Corporation. ' -

 The train.diagram and the plan for the procufemeﬁt of rolliﬁg stock
can be modified to cover the increaseﬂ railway demand in the case where
the road .tfansportation capacity does not increase greatly above the
levels initially assumed. _

This electrification plan provides the railway .the prefogative to
increase transport capacity to levels even greater than those specified
therein. |

The implementation of the project is therefore highly recommended.
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11-2 Recommendations

The following supporting steps are recommended to be f&ken for smooth

‘construetion and the sound operation after commissioning.
(1) Maintenance of the electrified railway

It is essential that the rdlling stock and facilitieé bé adequately
malntalned since electrlflcatlon is only one of the effectxve means to
recover the rallway s rellablllty. If the electrified llnes werse not to
~meet passenger expectations of rellablllty due to troubles caused by
insufficient maintenance, then the . rallway demand would decrease. :

The Clrcular and Suburban L1nes should be malntalned as a rellable
transport system, and it is advisable to make a continuous effort to
maintain the condition of the lines through the proper allocatlon of

funds, mater1als and personnel.
(2) Safety assurance

Safety assurance 1s essential. Facilities and measures to' achieve
this are to be fully instituted. o -

The people w111 be encouraged not to walk on the’ tracks, or ride on
the roofs of carr;ages. The installation of track fencing will also be

recommended.
(3) Electrification standards

The standard is to be established for the electrificatidn prior: to
the 1mp1ementat10n. of the progect. The standard is “a basis for the
approprlate procurements, construction and ma1ntenance at the mlnlmum
cost. The standardization will be coherent to the present standards and

practices in force in Burma.
(4) 'Passenger information

The platform allocation 4t some main stations and some train
operation patterns will have been changed. It will be necessary that
clear and easy-to-read signs and indications be provided in order to

minimize passenger confusion when boarding and changing trains.
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(5) Education system

- -$ince this is the First B.R.C. experience with electrification, the
technical cooperation of other countries will be required for the smooth
introduction of the new system.

- Oﬁ?theﬁjob—traihing by foreign engineers and a programme - OFf .
overseas study are essential in the eduéation'programme. Through the
'prdgfamme, Burmese:instructors must be provided in the early stages of
the prOJect and an education system formulated on the basis of their

knowledge and experlence.
.(6) Fare ad;ustment

In the financial calculatioﬁs the fare remains counstant while the
national income increases at a high growth rate. Fare adjustment is a
useful means of improving distribution:of the national income as well as
the financial position of B.R.C., since a relatively low fare places an
-extremely heavy'burden on the rail sector.

Since prices will increase in actuality, and the foreign "loan
conditions will not be always advantageously fixed, fare adjustment'will

be inevitable in the long-term.
(7) Funding scheme

It.is quite important that the funding conditioms be relaxed.

As regards the local currency portidn, simulatéd'results show that
lowering the debt equity ratio, and extending the repayment schedule for
the Mfanﬁa FEconomic Bank loan will. improve the financial position of the
Circular and Suburban Lines.

It is advised that either the government equity be increased, or
tﬁe.M.E.B, loan repayment be extended in order to bolster the financial
‘position of B.R.C.

On the coutrary, rises in the interest rates for the foreign loans
in the foreign currency portioﬁ; would reduce the financial feasibility
of the project as shown by the simulated results. It is therefore

advisable that concessional loans with low interest rates be raised.
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(8) Coordination with other transportation

Total Transportation Plan is oue of its most important factors in

the Rangoon Development Plan.

The electrified Circular and Suburban Lines can play a major role
in mass transportation between the CBD and the suburban areas, while
buses and expresses will provide feeder services.

It is recommended that the Integrated Transportation Plan be
established with the cooperation of the authorities concerned with due
consideration given to the efficient linkage between railway and buses.

When implementing the linkage system, it is advisable that fare

system among the various modes be carefully adjusted in a complementary

manney.
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Appendix 1. Present Profile of the Circular and Suburban Lines
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Appendix 3. Train Diagram after Electrification (1890)
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