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I -~ SUMMARY

A - PURPOSE AND SCOPE

1 - ECA-Ebasco Contract

The Economic Cooperation Administration, Washington D C engaged
Ebasco Services Incorporated under Technical Assistance Contract TA-LO-1
to conduct field investigations and prepare reports recommending an Elec-
tric Power Program for the Kingdom of Greece. The scope of the major
engineering and economic investigations was specified to be comprehensive
in character and to embrace related phases of the proposed Power Develop-
ment Program. In effect all of the major engineering and production
problems were to be analyzed, starting with the source of primary energy
and concluding with the delivery of electric energy to the ultimate

consumer.

2 - Interim Report of June 1949

An Interim Report, dated June 1949, and an amendment thereto,
dated October 19L9, have been submitted to ECA. Basic recommendatiions
were made for the construction of a modern interconnected and integrated
power system utilizing the indigenous resources - hydro and lignite - for
its energy supply and a high veltage transmission network for transmit-
ting the electric power to load centers. In the ultimate plan practical-
ly all of the existing isolated power systems, large and small, (except

trhose on the islands) would be coordinated into the interconnected system.

The Interim Report should be reviewed and the system develop-
ment plans recommended therein be given full consideration in conjunction
with this report on Distribution Operations. Likewise the final report
on the Electric Power Program which will cover the recommended system
development plans in greater detail must be studied carefully to be
certain that all future distribution operations are coordinated for the

entire country.

3 - Investigation of Distribution Operations

As a paruv of the overall investigation and report, Ebasco was

requested to conduct field surveys and to make recommendations with



regpect to possible improvements to electric distribution operations in
the cities of Salonika, Volos and Patras. The studies and recommenda-
tions were to cover (a) present conditions, {b) operations until the in-
terconnected power system facilities would be constructed, and (c¢) the
transition of these distribution systems into the major system. Likewise
all major operation functions were to be analyz«d including (a) present
ownership (b) management (c) organization (d) accounting practices (e)
rates (f) commercial policies (g) engineering practices and (h) operation

and maintenance.

The conditions found and the problems encountered in the three
cities covered by the assigmment were considered to be similar in many
respects as well as indicative of the general conditions in the many
isolated utility companies throughout Greece. These companion reports
on Salonika, Patras and Volos operations can therefore serve the addi-
tional purpose of being used as guides in organizing the operations in

similar distribution centers in Greece.

In general, the isolated utilities, whether located in Salonika
under govermment control, in Patras under municipal control or in Volos
as privately-owned are simiiar in basic respects and should fellow simi-
lar basic operations practices for maximum economy. Furthermore in the
future interconnected power system all major distributing centers occupy

gimilar relative positions.

With respect to the proposed power system, it will provide
sources of energy derived fram hydroelectric and lignite-burning steam-
electric plants to replace the present oil-consuming Diesel engines.
Transmission facilities are to be provided to transmit the energy to
major load centers, for distribution to ultimate customers. Thus at each
distributing center substation there will be an ample supply of power
whicn is derived from indigenous energy sources. This will replace the
local generation, which now requires fuel, lubricating oil and spare
parts that can be purchased only with foreign exchange. The operation of
Diesel-driven generators, will be discontinued under normal conditions
and many cf the units may be available for removal to the islands and to
isolated locations which may not be served initially from the intercon-

nected power systen.



With respect to the individual organizations and operating
properties, they are to be integrated into the overall coordinated system
and any one of the following combinations may result: (a) the distribut-
ing system may continue operation as an individual company purchasing
energy from the system, or (b) the generation, and distribution systems
may be integrated into a major power system, or (c) the individual com-
pany may become a unit in the integrated system operating under the di-

rection of a coordinating committee.

It might appear that the ownership and organization of the cam-
ponents of the proposed power system would affect the recommendations
pertaining to the individual distribution systems. This is not neces-
sarily the case, as the primary function of the diutribution system is
to serve the individual consumers. Furthermore it is immaterial as far
as organization is concerned whether power is taken from an isolated

plant or from the interconnected power system.

Each local distribution system operation, in the future, will
undoubtedly be enlarged in scope and magnitude as facilities are extended
to serve contiguous territory. Organizations and practices established
at this stage should take the future into account and be uniform in order

to promote efficiency in the distribution of energy throughout GCreece.

The importance of distribution as a component of the overall
electric system and its effect upon the cost of service to the consumer
cannot be overemphasized. First, the investment in the present and pro-
posed distribution systems in Greece will approximate 30 to LO per cent
of the total system investment (a lower than normal percentage because
of the large investment in the proposed hydro stations). Fixed charges
are therefore very important. Second, operation and maintenance costs
for the distribution system are higher than for the transmission system
or power plants, exclusive of fuel, because of the proportionately great-
er amounts of necessary labor and general expense. Third, extravagances
in design and abuses in operation can be and frequently are practiced in
connection with the operation of distribution systems. This apparently

is the case in several of the operations in Gre=zce.



Taking the above factors to account, it is very important that
goverment policies with respect to codes, taxes, regulations and similar
matters be sound, equitable and designed to promote econamy. Also, man-
agement and operation of the distribution systems must be efficient to
attaln maximum economy. The general and specific recammendations which
follow are directed toward the adoption of practices which should result
in efficiency and economy in the distribution of electrical energy, con-

sidering all of Creece as a coordinated operation.



B - GENERAL RECCMMENDATIONS

The general recommendations which follow are for the purpose
of affecting improvements and changes (a) in present govermment regula-
tions and procedures to make it possible to plan, design and operate the
distributing systems efficiently and (b) in the local organizations and

practices to attain adequate service at the lowest possible costs.

The overall recommendations, applicable to Salonika, Volos,

Patras and other isolated distribution system operations, are:

1 - The CGreek Code, governing mechanical and electric installa-
tions, be revised and modernized to permit electric installa-
tions in homes, factories, towns, etc in line with the more
liberal practices found in the United States and other

countries.

2 - The existing system of regulations covering the securing of
spare parts be liberalized in order to facilitate maintenance

and repair of existing equipment.

3 - High taxation on imported spare parts be abolished as an aid
in encouraging proper maintenance and repair of vitally needed

apparatus.

l, - A simple uniform system of accounting be established for oper-
ating utilities so that comparable and accurate accounts of
operations will be kept.

5 - A basis be established for a reasonable evaluation of utility
property.

6 - The practice of providing unrecorded or free service to pre-
ferred customers be discontinued as it is an undesirable prac-

tice that results in higher rates to paying customers.

7 - The extensive use of underground cables in distribution system
be studied in view of the general use of overhead construction
in the United States. Underground cable installations are ex-
pensive and place an unnecessary cost burden on the distribu-

tion system.



10 -

11 -

12 -

Programs be initiated for the development of managerial per-
sonnel, engineers, designers, draftsmen and operators necessary
to assist in the construction work and to participate in the

ultimate operation of the electric system.

Consideration be given to the establishment of factories, pref-
erably not operated by the power companies, located at strate-

gic points in Greece with the required organization to manufac-
ture concrete poles and similar material suitable for use in

the distribution systems.

Operating organizations and operating practices in each of the
major distributing centers be revamped in line with the recom-

mendations for Salonika, Patras and Volos.

The rate formula established by the Greek govermment be con-
tinued unchanged during the interim period until power is
available fram the interconnected system. After detailed
study, a completely new rate structure should be designed for
use when power is available from the proposed system. Such a
rate structure should be so designed to recover the operating
costs of an efficiently managed system, produce an adequate re-
turn on system investment, and encourage the maximum and most

efficient use of the available power supply.

Full advantage should be taken of every applicable up-to-date
practice developed in the United States and Europe to secure
the best results in attaining the objectives covered by recom-
mendations 1 to 11. Advice and supervision from some central
campetent organization covering all distribution system opera-
tions in Greece will be required to accanplish uniformity and

overall econamy.



C - SPECIFIC RECOMMENDATIONS FOR SALONIKA

In addition to the general recommendations in Section B which
apply to distribution systems and electric service in all of Greece,
there are listed below recommendations which are applicable to the
Salonika operations. Some of the specific and general recommendations
are so interrelated that they cannot be put into effect independently.
However, it 1s believed that adoption of the recommendations will materi-
ally impruve operations and will serve to prepare the organization and
physical property for the increased load that can be supplied when power
from the hydro and lignite fuel resources is available in quantity.
Furthermore it is very important that every improvement te adopted
promptly in order that costs can be determined for distribution operations
that are placed on an sconomic and efficient basis. This is necessary
because distribution costs are a large component of the cost of service
to the ultimate customer which costs must be added to the delivered cost
of the power and energy from the system. Without complete cost data

equitable and compensatory rates cannot be established.

The recommendations what follow are grouped under (1) Distri-
bution Operations, (2) Production Operations, (3) Rates, (L) Tramways
Operations, (5) Organization.

1 - DISTRIBUTION OPERATIONS

a - Change from Direct-Current to Alternating-Current
L’ stribution

The low voltage direct-current distribution system in the
city of Salonika is obsolete in design and inadequate from a capacity
standpoint for distributing energy in the quantities required over the
710 km of distribution system. The investment necessary to expand the
low voltage distribution system to provide adequate service under existing
load conditions would be excessive for the results obtained and would be

prohibitive if expansion to meet future requirements is considered.

Market analyses and load forecasts indicate that a rather sub-

stantial increase in the use of electricity will be possible when economic



and reliable service is provided. Refer to Interim Report on Electric
Power and Water Utilization Program, page Lk.

To meet the immediate and future needs in the city of Salonika
it is recommended that the existing low voltage direct-current system be
replaced with a modern alternating-current system in which the energy is
distributed to the load areas at 15,000 volts, 3-phase S0-cycles with
transformation directly to the utilization voltage of 220/380. Service
to the ultimate customer is provided from the secondary 220/380-volt
system over relatively short distances. The resulting system of distri-
bution has (a) low investment per kilowatt of load capacity; (b) inher-
ently lower electrical losses for comparable investment than a low
voltage direct-current system; (c) the capability of being expanded
readily and economically to provide for fuiure growth; (d) simplicity of
design.

The changeover from direct current to alternating current is
not a simple problem to be accomplished as a single operation but in-
volves a series of steps that can be taken over a period of time. The
following program outlines the steps for orderly execution of the change-
over to produce a system that will meet the present and future require-
ments in Salonika and to provide the best possible service in the interim

period before energy is available from the proposed power system.

Step 1 involves the necessary planning and design engineering
to produce a detailed layout of the proposed electric circuits in
Salonika for the changeover program and in addition a plan that is

suitable for economic and orderly expansion as the load grows.

Step 2 is the initiation of the changeover program consisting
of segregating 2L0O0 kw of alternating-current generation avallable
at Stations B and C to supply a 15,000-volt feeder system to selected
sections in Salonika which are to be changed over to 220/380-volts
a-c. Existing conductors now carrying direct current in the selected
_areas can be isolated from the directi-current system and used as

secondary circuits to carry alternating current to the customers.

Step 3 embraces the period of operation in which the system

will be supplied from alternating-current generators serving



selected areas, and from direct-current generators supplying the
reduced area direct-current system, Preparations must be made
during this period to change the supply source from the local

generating stations to the interconnected power system,

Step 4 - When plans for the power supply from the interconnected
system are completed, primary 15,000-volt feeders, stepdown trans-
formers, and meters are to be installed in the direct-current area
so that rapid changeover to alterrating current can be effected when

the energy from the power system is available in Salonika,

b - Planning Procedure

The proposed alternating-current system tc replace the
direct-current system is to receive its energy from a transformer sub=-
station located in Salonika at 15,000-volts 3~phase 50-cycles and the
design of the distribution system is to be based on the power supply

from the interconnected power system,

The program of changeover from direct current to alternating
current will involve (1) planning and design engineering for the alter-
nating-curreiit system (2) installation of 15,000-volt feeders, trans-
formers, msters and changeover in selected areas to alternating-current
service in order to initiate the program (3) installation of additional
15,000-volt feeders and equipment for completing the changeover to alter-
nating current to match the time when power will be available from the

interconnected system.

The lmmediate results will be improved service in the
areas that are changed to alternating current, reduction in the load on
the existing direct-current system by an amount equal to the kilowatts
that have been changed to alternating current and the possibility of
increasing the service to customers by amounts equivalent to the reduced
losses on the direct-current system and amounts changed to alternating-

current service,

During the interim period when both alternating-current and
direct~current systems are in operation considerable discretion must be

observed in selecting the loads that are to be supplied by each gystem



and especially the load added to the direct-current system to avoid
further changeover costs when power is available from the proposed power

system.

To accomplish the desired results it is specifically recom-

mended that:

1 - The general planning of the proposed distribution system
that involves fundamental system design, general circuit layout and
standards of engineering and construction be directed by a competent
engineering organization that is familiar with the distribution

problems and experienced in the details of design.

2 - Designs, selection of equipment, materials, etc be coordi-
nated with the standardized practices being recommended for all of

Greece.

3 - The 2L00-kw of alternating-current generators in Stations
B and G be used to provide energy to an alternating-current feeder
system to selected areas in Salonika to improve service and increase
the capacity of the distribution system to carry the existing load

requirements.

.h - The presently available 10,000-volt transformers be used at
the power stations to supply the new alternating-current feeders and
that they operate temporarily at 10,000 volts. All new stepdown
transformers serving customers be of 15,000-volt primary rating with
10,000-volt taps.

5 - The total peak load on the system be limited to approximately
10,000 kw during the interim period until alternating-current energy

is avajlable from the interconnected system.

6 - The two other small electric utility systems in Salonika be
integrated with the Salonika system to produce a single, uniform and

more efficient operating unit.

7 - The characteristics of additional loads be studied and con-

sideration be given to loads that can be supplied off peak as the

10
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existing generating capacity is capable of producing much greater

quantities of kilowatt-hours than are produced at this time.

8 - The minimum amount of capital be invested in the direct-
current system during this interim period and that careful selection
and control be practiced in adding load to the direct-current system
to prevent unnecessary expenditure in the ultimate plan of total

changeover to alternating-current.

9 - Safety practices be initiated in order to protect employees
and the public during the changeover period and later under the

system expansion and normal maintenance programs.

10 - The heavy construction work and related phases of the
changeover from direct-current to alternating-current distribution
be done to the maximum possible extent on a contract basis rather
than to increase the present organization to carry out the change-

over program,

11 - The distribution organization be regrouped as indicated
in the proposed organization chart included in this section and that
the activities not directly related to distribution functions be
transferred to the proper departments as cutlined in Section D of

the Discussion section.

12 - The job classifications and personnel requirements be re-

viewed and all excess personnel be discontinued.

2 - PRODUCTION OPERATIONS

The existing Stations A, B and C, with proper repairs and

maintenance of apparatus, will supply the combination alternating- and

direct-current system under present load conditions and until such time

as the energy is supplied from the alternating-current interconnected

system. To provide adequate service at minimum costs from these stations

during this period, it is recommended that:

a - A well directed maintenance program be initiated in gener-

ating Stations A, B and C to restore a selected group of Diesel-



driven generating units to 21,00 kw alternating-current and 6310 kw
direct-current capacity as listed in the chart in the Discussion

section.

b - The practice be discontinued of installing in shore stations
the Diesel-driven units taken from the floating stations.

¢ - The operation of the floating stations, ronsisting of five
mine sweepers be discontinued as an adjunct to Stations A, B and C
as rapidly as the units in these stations are repaired and that the

operating force: on the mine sweepers be discontinued.

d - The supervision of Stations A, B and C be delegated toc a
skilled superintendent. having broad experieace in the operation of

Diesel-electric stations.

e - The loading of engines in Stations A, B and C be scheduled
and coordinated to secure minimum oil consumption and efficient over-

all operation.

f - Superchargers, lubricating oil filters, air filters, ex-
pansion joints, water treating equipment and by-pass piping, and
mufflers as covered in detail in the Discussion secticn be installed

te improve operating efficiency and decrease maintenance.

g - Thermometers, pyrometers, and repair parts for forced oil
pumps as covered in detail under the Discussion section be provided

and installed to improve operation of the generating units.

h - The personnel requirements for the generating stations be
scrutinized in line with detailed analyses and recommendations pre-

sented in the Discussion section of this report,
3 - RATES

The rates charged for electric service in Salonika are very
high because of excessive energy losses and abnormally high payroll ex-
penses that are passed on to the consumer through the use of the rate
formula. However, the rates can be reduced by adoption of the recommenda-

tions relating to operating economies.
g p

12
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It is recommended that:

a - Economies and efficiency improvements be put into effect
promptly in order to reduce the rates charged for electric service
to the lowest practicable levels.,

b - No change be made in the rate formula during the interim

period until power is available from the interconnected system.

¢ - For future uperations modern rate structures should be
adopted. These rate structures should, and probably can, te
practically uniform in design throughout Greece for comparable

classes of service,

li - TRAMWAY OPERATIONS

Analysis of the financial and operating statements of the tramway
department discloses a very heavy yearly deficit. In fact, the tramway
department losses are greater than earnings of the electric department.

It is recommended that:

a - Careful analysis of the tramway's operations be made with
the view of improving efficiency, performance and increasing rates

to place the cperation cn a profitable basis.

b - For maximum efficiency the transportation business should
be disposed of rather than permitting it to become a possible burden

on the electric department.

S - ORGANIZATION

The coryanizatisn pattern in use at the time of the survey is
quite satisfactory. However, additions to the supervisory staff and re-
arrangement of the Tunctional duties of others should be made; the re-
sults of surveys and anaiyses indicate predominate weakness in the
Salonika organization in that adequate supervision, engineering and co-
ordination in the decign, operation and maintenance of the property are
not provided. To mvet immediate and future reeds, it is recommended that
the organization be revised in accordance with the proposed organization

chart immediately following in this Summary section. For reference, a
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chart of the present organization is also included. Refcrring to the
proposed organization chart, it will be noted that each important func-
tion in the operation of the Company is to have a responsible department
head reporting to the Director General. Several of these department
heads correspond to the existing arrangement and, in general, their

functions need not be modified materially.

The recommendations which follow cover the major changes, both
in the personnel and functions, which are considered important for im-

proved efficiency.
To accomplish the desired resulis, it is recommended that:

a - The functions of the Director General be directed toward

the overall business management of the organization to:

1 - Work with the representztives of the Ministry of
Transport to establish broad policies for guidance
and control of the Company operations, to develop a
sound financial structure and to develop an organiza-
tion capable of operating the property efficiently.

2 - Guide the functions of the several department super-
visors to insure that the policies established are

followed and are efficiently administered.

b - The position of general superintendent be established to.
relieve the Director General of detail responsibility of supervising
engineering, production, and distribution of electric energy. The
general superintendent shall report to the Director General and be
responsible for production, distritution, and service and shall

supervise the functioning of:

1 - The chief engineer - responsible for (a) planning and
design of the distribution system including conversion
from direct current to alternating current with advice
of experienced consultants, (b) preparing design and
construction standards to be used for system extensions

and reconstruction, (c) preparing and maintaining system



¢ - The

maps and records, (d) supervising the engineering
phases of generating station operation and maintenance.

Distribution superintendent - responsible for the
efficient operation and maintenance of the distribution

system and service to customers.

Production superintendent ~ responsible for the effi-
clent operation of the power plants until such time
that power 1s available from the interconnected system
and the generating stations can be discontinued as a

major function.

position of commercial manager be established reporting

to the Director General to:

l -

d - The

Promote and direct all commercial functions including
load growth, the many problems involving service en-
countered during the changeover period, and later,
when energy is supplied from the interconnected system,
the active promotion of the sale of electric energy.

Direct contractual relationship of the Company with

its customers.

Represent the Company in its business relations with
government officials, appliance dealers, contractors,

customers, finance organizations and the public,

position of chief accountant be established, reporting

to the Director General, to direct all accounting functions, In
addition to the normal duties performed by the accounting departiment,

specific emphasis should be given to:

]l -~

2 -

3 -

Production of records on a time schedule and of specific
value in controlling operations and in evaluating the

performance of individual departments,

Reduction of accounting costs by the installation of
modern mechanized equipment.

Analyzing and control of personnel to fit the Jjob re-

mid remants.



PROPOSED ORGANIZATION

SALONIKA TRAMWAYS AND ELECTRIC COMPANY

DIRECTOR GENERAL
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IT - DISCUSSION

A - SALONIKA - ELECTRIC SERVICE

1 - Introduction

Salonika, second largest city in Greece, has a population of
approximately 315,000 people, and is located on Salonika Bay in north-
central Greece. Excellent harbor faciiities are in operation, Rail
connections are avajlable to European countries and repair of the lines
to Athens, capital of Greece, is being completed. Salonika serves as a
distribution center for Northern Greece which is predominantly agricul-
tural in its nature. However, there are industrial areas outside
Salonika and certain areas in Salonika are referred to as Industrial

Sections.

Electric service is provided by the £alonika Tramways and Elec-
tric Company whose direct-current distribution system covers the major
portion of the area. However, in the Neapolis and Calamaria sections
alternating-current service is provided by small privately owned oper-
ating companies, serving approximately 5100 customers, representing 20
per cent of all customers and 10 per cent of all energy sold. The
Salonika Tramways and Electric Company is the major factor in the electric

gservice field and discussions will deal only with that company.

Compagnie des Tramways et d'Eclairage Electrique de Salonikue
was organized in 1892 under Turkish laws. Belgian financlal interest ac-
quired the property and franchise in 1929 and operated the tramway and
electric systems until October 2 19L0O when the property and franchises
were acquired by the Greek government under agreement to pay 70,805,002
Belgian francs over a 31-year period, from 1940, in addition 1 =z con-
sideration for the net current position. Four semi-annual installments
totalling 1,246,668 francs have been paid, leaving a debit balance of
69,558, 33u francs of which 11,932,58L have matured and are unpaid as of
December 31 19L8.

The Company is controlled by a council of six members, appoint-
ed by the Greek Ministry of Transport with detail operation under the

Director General.
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The company operates an electric department consisting of
three stationary and two floating Diesel-electric generating stations
and associated distribution system. Generating capacity as of June 1949

is as shown below:

Total Capacity - Kw
Stations Rated Operating | Potential
Stationary 11,140 5,905 10, 280
Floating 11, 360 5,680 11, 360
Total 22,500 11,585 21,740

Peak load for 1948 was 6500 kw. Gross generation was
20,705,000 kwh, LO per cent of which was generated by the floating plants
with a system load factor of 36 per cent.

The company operates a tramway department consisting of direct-
current driven rolling stock, and tracks and trolleys to provide trans-
portation in limited areas of Salonika. Energy for trolley operation is
provided from the Diesel engine driven generating stations operated by
the electric department. Detailed analysis of the functions and oper-
ations of the tramway department are not considered to be a part of this

report.



B = FINANCIAL AND ACCOUNTING

1 - Financial Position December 31 1948

The financial records of the Company are closed on the basis
of the fiscal year ending March 31. The accounting work in connection
with the closing for the fiscal year ended March 31 1949 had 7ot heen
completed at the time of the examination, therefore, this rejort covers
the review of the financial position at December 31 1948 and the results
of operations for the calendar ysars 1946, 1947 and 1948,

The financial position of the Company at December 31 1948, ad-
Justed to reflect liability for Chrisimas bonus applicable to year 1948,

is summarized as follows: #

Drachmae
Investment in electric ard
tramway plant 8,743,980, 364
Less - reserve for depreciation 762,000,000 7,981,980, 364
Current assets - less current
liabilities 3,431,99L,606
Total 11,113,974,970
Less - property purchase
obligations 7,929,650, 076
Less - amounts collected from
customers for repayment cf
rehabilitation loan 2,942,913,624(10,872,563, 700
Net Equity of Government sh1,411,270
Represented by -
Original Capital Contribution 86, 580,056
Advances from Government 3,14k, 000, 000
Total L, 008, 580, 056
Less - Surplus (deficit) 1,559,768,163
Less - Capital Adjustment 1,907,400,623 | 3, 467,168,786 541,411,270

# Detail financial statements will be found in the Appendix.

In March 1947, the drachma 1iability under the long-term obli-
gations due Compagnie des Tramways et d'Eclairage Electrique de Salonique,
payable in Belgian francs, was restated on the basis of the exchange rate
‘of 1L drachmae to the franc. The book value of utility plant account
and the original capital contribution made by the Greek government to the

enterprise was restated at the same time. The investment in utility
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plant was revalued on the basis of the estimated depreciated cost of

the property multiplied 37 times in conformity with the revaluation
formula for limited liability companies authorized by the Greek govern-
ment in 19L6. The original capital contributed to the enterprise by the
Greek government was also multiplied 37 times under this formula. The
adjustment of the above accounts resulted in a net debit adjustment of

drachmae 1,907,L400,623 which is carried in capital adjustment acr -"t.

The summary of the financial position of the Salonika utility
operations of the Greek government indicates a loss of drachmae
3,L67,168,786 in the government's equity since the beginning of opera-
tions in 19L0O after giving effect to liability for Christmas bonus ap-
plicable to year 19L8 and after deduction of debit balance in capital
adjustment account arising from revaluation of March 194L7. A potential
credit to the equity of the government is available in the amount of
drachmae 2,942,913,62L collected from electric customers to cover repay-
ment of rehabilitation loans. The Greek government has not indicated

disposition of the credits arising {rom these collections.

2 - Operating Results 19L6-19L8

a - Electric and Tramway Operaticns

A summary of the results of electric and tramway operations
for the years 1946, 1947 and 1948 is shown in the following tabulation:

Drachmae
19L8 19L7 19L6
Net Revenues from
Operations -
Before Provision for
Depreciation - .
Electric 33 975v803’ 905 2 » 503’ Ll57)~|ll7 775) 500, 355
Tramway (L,265,162,946) (2,598,956, 33L) | (1, 321,180,070)
Net Loss Before
Depreciation (289,359,0L1)| (395,498,917)| (5L5,679,715)
Provisicn for Depreciation 416,000, 000 346,000,000 -
Net lLoss After Provision
for Depreciation (705,359,041)| (7L41,L498,917)| (5L5,679,715)

( ) indicates red figure
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The review of the results of operations for the years 1946,
1947 and 19L8 shows continuous and increasing losses from tramway oper-
ations which are offset in part by the increased net revenues from

electric cperations.

Operating results for the three-year period under review re-
flects the effect of inflation on operating costs, resulting in frequent
sharp increases in wage rates and special allowances to employees to
meet rising living costs as well as heavy incrzases in costs of fuel
0il, lubricants, operating and maintenance materials, employees welfare

and other costs.

The results of operations for the years 19L7 and 1948, as
shown in this report, reflect adjustments to charge operations of the
year 1947 with retroactive wage increase and Christmas bonus applicable
to that year, which were paid in 1948 and charged to 1948 cvperations,
also to charge 1948 operating expenses with Christmas bonus for year

1948 paid in January 1949 and charged to expenses of the latter year.

Tramway operations for the three years 1946-1948, resulted in
aggregate losses of drachmae 8,485,299,350 before provision for depre-
ciation while net revenues from electric operations amounted to drachmae
7,25L,761,677, resulting in net losses from both operations of drachmae
1,230, 537,673 for the three-year period before provision for depreciation,
and net losses of drachmae 1,992,537,673 for the period after provision

for depreciation.

Losses from operations during the years 19L6-19L8 have been
met by advances from the Greek government and from amounts collected

from customers for the purpose of repayment of rehabilitation loans.

b = Electric Operations

The results of electric operations for the years 19L6,

1947 and 19L8 are summarized as follows:
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Drachmae
19L8 1947 19L6

Operating Revenues, Including

Interdepartmental Transfers|lL,276,875,398|8,882,308,597|L,030,316,67L
Operating Expenses and

Maintenance 10,301,071,L93|6,378,851,180| 3,254,816, 319

¢ of Operating Revenues 72.14 71.8 80.8
Net Operating Revenues Before

Provision for Depreciation | 3,975,803,905|2,503,L57,L17| 775,500,355

Net revenues from electric operations, before provision for
depreciation of drachmae 3,975,8L3,905 for the year 19L8 was equal to
59.3% of the gross book value of electric utility plant at December 31

194L8.

Revenues from sales of electricity to the public, kilowatt-

hour sales and customer statistics for the three-year period under re-

view are summarized as follows:

1948 1947 1946

Revenues from Sales of

Electricity to the

Public # - drachmae 13,258,L98,539(8,336,073,766|3,775,668, 398
Kilowatt-hour Sales 10, 570,778 9,130,869 6,713,962
Average Revenue per

Kilowatt-hour Sold -

drachmae 1,254 913 5o7
Average Number of Cuctomers

for Year 20,513 19,895 19,371
Kilowatt-hour Sales per

Average Customer c15 L59 350

# Does not include energy sales to the Tramwiy Department.

Revenues from salers of electricity for 15L8 increased drachmae

L,68L,L06,L65 or 56 per cent over 19L7.

The increase in revenues from

energy sales resulted from an increase of 15.8 per cent in kilowatt hours
sales and 3.9 per cent in average rate per kilowatt-hour sold during the
year. & total of 21,847 customers were being served as of December 31

1948, which represented a gain of 2655 customers or 13.8 per cent for the

three-year period.

Electricity used in tramway operations is charged to this de-

partment on the basis of the regular commercial rates for comparable

Rrlanlrea AFf mAman

2L



25

Electric operating expenses for the years 1946, 19L7 and 1948

are summarized as follows:

Drachmae
1948 1947 1946
Production 7) 0855 9871 379 Lh 3171 3511 909 2:3)-1)41005’650
Distribution 1,548,597,520(1, 069,795,721 458,622,202
Customers' Accounting and
Collecting 975,257,594 631,185,701| 294,722,416
Administrative and General -
Apportioned 691,229,000 360,517,849 157,566,051
Total 10, 301,071,L93|6, 378,851,180/ 3,254,816, 319

Electric operating expenses for 1948 increased drachmae
3,922,220,313 or 61.5 per cent over 19L47. The increase in operating
expenses for 1948 over 19L7 was accounted for chiefly by increases in
salaries and wages, employees welfare costs, and prices of fuel oil and

lubricants.

The major elements of electric operating expenses for 1948

were as follows:

Drachmae

Salaries and Wages L, 565,165,463
Holiday Bonus LL1,836,750
Pensions and Other Employees Benefits 73L, 820,592

Total Employment Costs 5,7L1,523,205
Fuel 0il 2,881,602,710
Lubricants 732,558,299
Maintenance - Materials L39, 755,880
Payroll Taxes - Apporticned 60,533,761
Uncollectible Accounts L5,L22,29L
Operating Supplies and Other Expenses 399,675, 3LL

Total Electric Operating Expenses 10, 301,071, 493

Salaries and wages amounted to LL.3 per cent and total employ-
ment costs including holiday bonuses, pension and other employee welfare
costs amounted to S5.7 per cent of total electric operating costs for
19L48. Departmental operating costs include the various employee welfare
costs which amounted to 25.8 per cent of direct payroll costs for the year
19L48. This results in higher departmental operating expenses in compari-
son with other utilities as the usual practice is to charge employees

welfare costs to general and administrative expenses.



A schedule of operating expenses, by departments is submitted

in the financial statements included in this report.

¢ - Tramway Operations

A summary of the results of tramway operations for the
years 19L6-19L8 is shown below:

Transportation Revenues

Operating and Maintenance
Expenses

Taxes - Gross Receipts

Contributicons to Public
Welfare Funds

Total Operating
Expenses and Taxes

Net Revenues from Operation
Before Depreciation

¢ Operating Expenses and
Taxes to Operating
Revenues

Revenue Pascengers Carried

Average Revenue Per Revenue
Passenger Carried

Operating Expenses and Taxes
Per Revenue Passenger
Carried

Drachmae
1948 1947 1946

5:)46)-1'116,900 3:?11610231000 212)4}4:]97:730
8,601,7L2,958 | 5,L75,1LL,L68 | 3,1C2,272,633
867,316,006 £15,237,631 356,218,€16
260,220,882 154,597,235 106,886,651
9:729p279p 8)—16 611)-1,4:979; 3311 3) 5651377.800
(L,265,162,9L6)|(2,898,956,33L)|(1,321,180,070)

179.3 189.3 158.9
19,057,598 19,221,889 15,638,060
287 169 1Lk
11 320 228

( ) Indicates red figure

The above summary shows that the increase in tramway fares has

not kept pace with the increase in operating costs resulting in increasing

operating deficits for each successive year of the period.

As of December 31 1948, the regular adult fare in effect was

300 drachmae, which had been increased by successive stages of 50 drachmae

each, from a fare of 100 drachmae as of the beginning of the year 1946,

A comparative statement of tramway operating results for the
years 19L6 to 1948 inclusive, is included among the financial statements .

submitted with this report.
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Tramway operating expenses for the year 1948 are analyzed by

the major elements of costs as shown below:

Drachmae
Salaries ,.and Wages 5, 355,861,732
Otner Employment Costs
Holiday Bonus 583,617,550
Pensions 723,759,178
Medical Aid 252,172,392
Social Security 17,768,18L
Other Compensation » L6,742,215 | 1,624,059, 519
Total Employment Costs 6,979,921,251
Electric Power Purchased 959,321, LLS
Maintenance Materials 126,996,899
Stationery and Printing 69,967,493
Taxes - Included in General
Management Expenses
Apportioned 39,98L,523
Other Expenses 125,551,347
Total 8,601,7L2,958

Direct sularies and wages amounted to 62,3 per cent and total
employment costs amounted to 81.1 per cent of total operating expenses
for the year. Total employment costs of drachmae 6,979,921,251 was equal
to 129 per cent of total revenuew for the year, Electric power is trans-
ferred froam the electric department to the tramway department at a spe-

cial rate, page 82.

Taxes and other contributions to the Greek government included
gross receipts tax equal to 20 per cent of gross revenuss after deduction
for contribution to pension and welfare funds and such gross receipts
taxes, Contributions to the public pension and welfare funds are made on
the basis of 3 per cent of gross revenues to each fund after deductions
for such contributions and gross receipts taxes, Total taxes and other
contributions to government for the year 1943 amounted to drachmae
1,167,501,411 and was equal to 21.L per cent of operating revenues.

3 - Accounting

a - Organization and Procedures

Responsibility for the accounting records and procedures of

the Company is divided between the chief accountant and the head of the

27
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customers! service department, b ¢ch of whom report direct to the director
general. The chief accountant is responsible for the general accounting
and payroll records and for the cash receipts and disbursements of both
tramway and electric departments and exercises some degree of functional
supervision over the accounting for warehouse materials and tramway reve-
nues. The head of the customers' service department has supervision over
customers' accounting and billing, applications and contracts for service

and meter reading.

b - General Accounting

The general accounting records are handwritten and main-
tained in heavy bound volumes with transactions of one year recorded in
a single volume. The only mechanical office equipment in use consists
of an old-style manually-operated Monroe calculating machine and an old
desk-type adding machine which are shared by the customers! accounting,

cashiers and other departments.

All underlying records for revenues, payroll, warehouse, auto-
mobile accounting are closed as of the last day of the month. Monthly
reports on results of operations are not available until six to eight
weeks after the close of the month.

The general accounting department is furnished with monthly
reports orn payroll, warehouse recelpts and issues, customers' billing
and ccllections, tramway revenues, fuel consumption and other trans-
actions from the various departments for entry in the general records.
The rhief accountant, with the assistance of four sub-accountants, main-
tain the general accounting records and prepare the monthly reports of

operating results,

Payrolls are computed on a monthly basis, with advance payment
of wages made on the 11th and 21st of the month with final amounts due
paid on the first of the follcwing month. Basic payroll data are as-
sembled by departmental timekeepers and forwarded to the payroll depart-
ment for preparation of payrolls, Authorizaticn of employment and wage
rates is approved by the director general and monthly payrolls are certi-

fied by the chief accountant and department heads and approved by the
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Director General. Payroll records are maintained by four employees with

part time assistance of other employees at closing time.

Stores accounting records are prepared in the warehouse.
Requisitions on stores are reaquired by company procedure to be signed by
the director general but in practice only larger requisitions are signed
by him with smaller items being signed for by foremen. The operation of
the stores accounting system is inadequate in that physical inventories
supervised by the chief accountant are not taken at regular intervals
and adjustment made for variations from book inventory. The chief ac-
counting officer should have more direct control over stores records and

the taking of stores inventories.

General accounting, payroll and stores records appear to be
economically operated and are adequate considering the methods employed
with the exception of inadequate stores control, Better overall ac-
counting control should result from the appointment of a chief accounting
officer having supervision of all accounting records and procedures in-

stead of the present dual accounting organization.

The introduction of more office equipment and the streamlining
of certain general accounting methods should expedite the preparation of
monthly reports but it is doubtful if any considerable reduction in
personnel could be effected as the general accounting department appears

to be doing an efficient job with the means available.

The classification of balance sheet items is not in sufficient
detail to furnish adequate information in regard to the financial position
of the Company. The entire investment in generating equipment is main-
tained in one sub-plant account, while the investment in distribution
system is segregated on the basis of central system, laterals and high
tension lines. Separate sub-plant accounts should be maintained for the
investment in engines, generators, accessory electric equipment and
miscellaneous power plant equipment while the investment in distribution
system should be segregated by separate accounts for poles and fixtures,
overhead conductor, underground conduit and conductor, line transformers,

meters and street lightinyg system. Accounts receivable should be
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segregated as to amounts due from customers for service, employees and
others while the single account for all current liabilities should be
subdivided to show separately, liabilities under accrued taxes, cus-
tomers! deposits, accrued pensions and other employees! welfare expenses,

advances from government and sundry creditors.

Electric operating expenses, are classified by three general
groups: (1) production expenses (2) distribution expenses and (3) joint
administrative expenses apportioned. A fourth group of operating ex-
penses should be provided for all costs in connection with billing and
accounting for electric revenues, contracts and applications for electric
service, meter reading and collection of accounts in order to provide a
better control over thiz group of operating costs, which are now being

charged to distribution expenses.

Employees' welfare costs including pensions, holiday bonuses,
medical and other employee benefits which account to approximately 25 per
cent of direct payroll costs are charged to the various departmental
operations. While this practice results in a more complete record of
costs by departments it is contrary to the usual practice of electric
utilities, which is to classify these expenses under the general and

administrative group of expenses,

Monthly accruals are made for most of the major items of ex-
penses with the exception that bonuses paid employees at Christmas and
at Easter, equal to one and one-half months salary, are charged to
operating expenses of the month in which payment is made. Monthly ac-
cruals should be made for these expenses in order to provide a better

allocation of costs to periods.

The classification of production expenses appears to be
adequate with the exception that the single account for station labor
should be segregated to show (1) labor costs in connection with oper-
ation of engines including generators (2) electrical equipment and
(3) miscellaneous station labor. Separate accounts should be provided
for labor and materials in connection with maintenance of engines, gen-
erators, accessory electric equipment, miscellaneous power plant equip-

ment and station structures.



31

The present classification of distribution costs does not
provide sufficient information in regard to costs of operation of the
jistribution system. The accounts for salaries and labor include sal-
aries and wages of employees engaged in accounting for and collection of
revenues from electric service which should be classified under a sepa-
rate group of expenses for customers' accounting and collecting expenses.
Separate accounts should be provided for salaries and expenses of em-
ployees supervising the operation of the distribution system, maintenance
of distribution system, maps and records, operation of overhead lines,
operation of underground system, removing and resetting meters and of
line transformers and operation of street lighting system. Distribution
system maintenance should be segregated to show separately the salaries
and expenses of maintenance supervisors and of labor, materials and other
costs of maintenance of overhead system, underground system, line trans-

formers, meters and street lighting system.

Salaries and expenses of general officers, medical staff,
general accounting, secretarial, warehouse, purchasing and other em-
ployees, including pensions and other welfare costs applicable to such
employees, legal expenses, contributions, operation and maintenance of
general office building, and other expenses common to both tramway and
electric operations are classified under general management and office
expenses and apportioned monthly on the basis of 70 per cent to electric
and 30 per cent to tramway department. The ratio of apportionment of
thesc expenses to departments is approximately equal to a composite of
the ratios of operating revenues, operating expenses and investment in

plant and appears tc be equitable.

¢ - Customers' Accounting and Collecting

The handling of customers' applications and contracts,
meter reading, billing and accounting for revenues from electric service
is performed by the customers' service department, the head of which
reports to the Director General. Three subdivisions of this department
are maintained for the billing and accounting, applications and con-

tracts, and meter reading functions. The collection of accounts from



customers and the maintenance of records of amounts due from customers
is handled by the customers' collections department which is under the

supervision of the chief accountant,

The preparation of bills to customers, analysis of revenues
and records of amounts due from customers is done entirely by hand.
Addressograph equipment was acquired during 1948 but the use of these
addressograph plates in the preparation of customers' bills was aban-

doned due to the large number of changes in addresses.

Collections of accounts from customers are slow and the large
amount of delinquent accounts result in retarding the customers' ac-

counting routine and increases the cost of handling customers' accounts.

A total of 83 persons are employed in connection with custom-
ers! accounts, on the basis of 21,8L7 customers served at December 31
1948, rupresents an average of 263 customers per customers' accounting
employee. Customers' accounting expenses of drachmae 975,257,59L for
the year 1948 was equal to drachmae LlL,6LO per average customer served

as of the end of the year.

The costs of handling customers' accounts are much higher than

such costs found for comparable Greek electric utilities.

Substantial economies may be realized in connection with the
customers! accounting and collection functions of the Company. The use
of mechanical billing equipment in connection with the preparation of
bills to customers, revenue analysis and of customers' register sheets
should result in a substantial reduction in personnel as compared to the
number required by the present manual methods. Use should be made of
the addressograph equipment owned by the Company in transcribing custom-
ers' name, address and serial number to customers' bills in place of the
present practice of doing this by hand. Accounting routines could be
improved and some records simplified or discontinued which should result
in the further reduction in manhours required. A more vigorous collec-
tion policy should improve collections and reduce the amount of work in

handling delinquent accounts.



The present personnel of the customers! accounting department
and the estimated number of employees required to handle customers' ac-

counts under mechanized methods 1s set forth below:

Present Proposed
General Supervision 2 1
Applications and Contracts L 2
Billing and Accounting
Supervision 1 1
Billing - Addressograph 27) 5
Accounting ) N
Meter Reading .
Supervisicn 1 1
Meter Readers 15 11
Collections
Supervision 1 1
Cellectors 16 11
Office collections, control of
collections, posting collections to
customers' accounts, maintain public
service accounts etc 16 7
Total 83 Lk

The number of employees required in the handling of customerst
accounts after introduction of mechanical methods and simplification of
present records and procedures should not exceed Ll and result in the
reduction of 39 employees in this department. This reduction in person-
nel is estimated to result in annual savings in direct payroll of ap-
proximately drachmae 346,000,000 and total annual savings of approxi=-
mately drachmae L45,000,000, after giving effect to the reductioca in

pensions, holiday bonuses and other employee welfare costs.

The reduction of customers! accounting employees to Ll would
represent an average of 496 customers handled per employee based on
number of customers served December 31 19LE. One Greek electric
utility serving fewer customers than Salonika was found to have one

_customers' accounting employee per 655 average customers while the

Athens-Piraeus Company reported an average of 639 customers per custom-

ers' accounting employee.



C - GENERATING STATIONS

1 - Introduction

Three stationary Diesel-electric stations (A, B, C) and five ex-
naval mine sweepers supply electric energy to the System of the Salonika
Tramways and Electric Company. These stations have installed a total of
38 engine-generator units with a total nameplate rating of 22,500 kw. The
units are of various ages (191L4-1947), types and sizes. The condition of
the equipment is from inoperative and not worthy of repair to fairly good.

In June 1949 there were 23 units operating with a total capa-
bility of 11,585 kw. This capability is only about one-half the total

nameplate rating because:

a -~ Units were out of service due to breakdown and spare parts

were not available for repair.

b - Output from operating units was decreased due to damage to

superchargers or other mechanical failures.

The June status of all units is shown by the tabulation facing
this page.

In general, there appears to be a serious lack of technical
supervision which has resulted in (a) poorly designed installations,
(b) improperly planned maintenance programs, and (c) operation of the sta-

tions as individual rather than closely coordinated units of the system.
It is evident that there is a tendency to use newly acquired
units from the mine sweepers in lieu of properly utilizing existing equip-
ment.
Operating expenses are high, due mostly to inefficient prac-

tices in operation and to the employment of excessive numbers of persoﬁ—

nel.

2 - Generating Units

a - Station "An

The original equipment in Station A was installed about

1912, and consisted of "A" frame-type air injection Diesel engines of

_3351
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European manufacture. Later additions included a large low speed solid
injection engine and two smaller European engines. In 1948, a Diesel-
generator unit was removed from the mine sweeper "Gorgon," and installed
at Station A as No. 9 unit. A second mine sweeper unit is being in-

stalled (Unit No. 10).

Engines No. 1, 4 and 6 are in fair condition and are suitable
for continued operation. These units should be maintained and operated

as required.
Engine No. 2 was removed before World War II.

Engine No. 3 is a heavy-duty machine of fairly advanced design,
but out of service because the crankshaft is broken. It is understood
that the management does not plan to repair this engine, although a new

crank-throw is available for engine repair.

It is recommended that this unit be held in reserve and that
repairs to the unit be made only in event it is necessary to increase
the total station capacity due to load growth above the anticipated
8710-kw peak as shown on the tabulation facing page 3l.

Engine No. 5 is damaged and disassembled and expensive parts
are required to make it suitable for operation. Repair of this engine

is not justified.

Engine No. 7 is a modern machine. The crankshaft is broken
and the unit has been abandoned. Repair of this unit is not justified.

Engine No. 8 is a modern German engine in good condition,
though small for use in this station. Its use, however, should be con-
tinued.

Engines No. 9 and 10 are modern marine Diesels which were re-
moved from the mine sweepers. These engines are not economical to opef—
ate, and are not suitable for base load stationary service due to being
designed for naval purposes where maximum power and minimum space and
weight features were desired. Consequently, it is not recommended that

more of these units be installed ashore.

All generators in Station A are direct-current machines.



b - Station "B"

The original equipment of Station B was installed about
192L and consisted of three air injection Diesel engines built by the
Carels Company of Ghent, Belgium. About 1931, a fourth engine, of the
same make but of more advanced design, was installed. 1In 1947, three
small, semi-portable, American engine-generator units were furnished by
PUNRRA."

The design of Engines No. 1, 2 and 3 is obsolete but, consider-
ing their age and difficulties in obtaining repair parts, they have been
maintained in exceptionally good condition. With replacement of a few

parts, the units will be suitable for several years of additional service.

Engine No. L is a solid-injection engine, built in Belgium and
with the exception of the cylinder heads and a few minor parts appears
to be in good condition. Attempts to make new heads in Greece were un-
successful. The engine is shut down, waiting delivery of parts fram
Belgium. B

Engines No. 5, 6 and 7 are modern American Diesels, designed
to operate with exhaust gas turbine-driven superchargers. These super-
chargers are delicate machines which require skilled maintenance and
proper cooling. Two of the superchargers were wrecked and removed. En-
gines No. 6 and 7, which are now operating without tne superchargers at
reduced capacity, should be brought to full capacity by the addition of
new superchargers. Engine No. 5 requires minor repairs. Adjustments
which were being made at time of inspection will not be entirely satis-

factory until minor repair parts are obtained.

Direct-current generators are coupled to Engines No. 1, 2, 3
and 4. Alternating-current generators, with mercury vapor rectifiers,
are provided for Units No. 5, 6 and 7 and at the present time all power

is distributed as direct current.
c - Station "C"

The original equipment of Station C was installed about
191k, and ccnsisted of two German Diesel-generator units. In 1947 two
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modern American engines were installed and in 1948 a unit was removed
from the mine sweeper and installed ashore. Installation of a second

mine sweeper unit is now underway.

Engine No. 1 is an obsolete machine in poor working condition.
It is understood that this unit is operated when required and can be

maintained in operating condition for standby duty.

Engine No. 2 is similar to No. 1 but is not worth the cost of

repairs.

Engines No. 3 and L are modern American machines designed to
operate with superchargers. These engines were poorly installed and
have been poorly maintained. The units are now operating at reduced
capacities as the superchargers have been wrecked and removed. It is

recommended that new superchargers be installed.

Engines No. 5 and é zre marine Diesels, removed fram naval
vessels and are similar to No. 9 and 10 of Station A. The engines were
not designed for base load staticnary service and therefore are not

economical in their operation.

With exception of No. 3 and L, all generators are direct-
current machines. No. 3 and L are alternating-current generators, rated
LOO volts, 3 phase, 50 cycles. Mercury vapor rectifiers are provided
for connection to the direct-current distribution system; however, some

power is distributed as alternating current.

d - Floating Stations

Five ex-naval mine sweepersare used to supplement the
three stationary Diesel-electric stations. These vessels were built
about 1943, for the United States Navy, were transferred to the British
Navy who in turn transferred them to the Greek Navy. They are known by
the English names: "Cambattant," "Jasper," "Florized," "Steadfast" and
"Gorgon." Three were received in 1947 and two in 1948. Three of the
vessels are moored near Staticn Aj the other two are at a pier near the

center of the city.



Each vessel has four main Diesel~generator units to furnish
power to direct-current propulsion motors. Two of the main direct-
current engine-generator units have been removed from the "Steadfast"
and two from the "Gorgon," for installation in shore Stations A and C.
Although it is understood that the management plans to remove two units
from each of the other three vessels for installation in stationary
plants, it is not recommended that additional units be removed in view
of their unsuitability for shore installations. In addition, the capac-
ity will not be required when repairs are made to existing shore equip-

ment.

The cambined rated capacity of the 16 units aboard the vessels
1s 11,36C kw. Shore connections are arranged to carry the capacity of
eight generators cnly, two orn each of four vessels. Consequently, ths
present usable capacity is that of eight units, or 5680 kw. This capac-
ity will not be required when repairs are made to shore equipment and

elimination of vessels is recommended.

3 ~ Cooling Systems

The engines in the three stationary generating stations are
cooled by open evaporative systems, consisting of cooling towers and
spray ponds. Water fram the engines is cooled ia the towers or spray
ponds and returned to the engines. Evaporation, wind loss and leakage

are replaced by untreated makeup obtained from the city water system.

Analysis of the water being used indicated a hardness of 260
parts per millicn and, when concentrated by evaporation, results in
heavy scale deposits on heat transfer surfaces of the engines. As a
consequence, there have been frequent failures in the newer high speed
engines where heat transfer rates are high,and excessive maintenance

problems on all engines.

Although closed circuit cooling systems using soft clean water
should have been provided originally, it is not considered that installa-
tion of this equipment for all engines is justified in view of the fact
that the use of the stations will soon be reduced or discontirued when

the proposed power system is placed in operation. However, it is
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recammended that all makeup water be treated. The most practical solu-
tion is to install water softeners at each station with meters and test
equipment to insure proper operations. This equipment is simple to oper-

ate and operators can be easily trained in its use.

The new Buckeye engines (No. 5, 6 and 7) at Station B and the
Worthington engines (No. 3 and L) at 3tation C were originally provided
with closed circuit cooling systems but these systems were soon rendered
inoperative through use of untreated water. These five engines should
have their cooling systems reconditioned and restored to closed circuit

operation using treated water.

The General Motors engines removed from the mine sweepers and
installed in Stations A and C were provided with closed circuit cooling
systems, but they have been installed so as to utilize the open station
system for cooling purposes. These engines should be restored to closed

circuit cooling system operation using treated water.

The engines aboard the mine sweepers are cooled by their orig-

inal marine-type closed cooling systems.

Cooling towers are in poor condition and spray ponds are poorly
designed. These factors result in excessive loss of water. In order to
reduce water consumption rate by approximately LO per cent and improve
engine operating temperatures, it is recommended that towers be repaired,
spray ponds rearranged, with part of the warm water to the cooling tower

bypassed in order to raise the temperature of inlet water to the engines.
4 - Fuel 0il

The fuel o0il used in these stations is of a very high grade.
A lower grade, costing 18 per cent less, could have been used in all of
the older slow speed engines; however, use of the lower grade fuel is
not recommended as additional equipment would be required which cannot

now be justified.

Fuel is delivered by tank truck to small storeee ianks at the
shore stations. From the storage tanks, the oil 1s pumped tc e2lavaied

"day" tanks and 1s fed by gravity to the engines. This syste wasz comon
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practice at the time the original air injection engines were installed,
but the injection systems of the newer engines were not designed for
gravity feed. The use of this arrangement should be discontinued as pos-
sibility of serious damage and interference with the proper functioning

of the newer engines is introduced.

Although the type of fuel used should carry little or no im-
purities, the worn condition of engine fuel equipment indicates that
filters or centrifugal purifiers should have been used and, as a result,
it is recommended that suitable filtering and purification equipment be

provided.

S - Lubricating 0il

The lubricating oil used is imported and distributed in drums
without trade names or other markings to indicate the grade or purpose
for which the oil is intended. Drums with two different markings were
being used in similar engines. The oil in one drum was classes as "a
medium quality Diesel-engine oil" and the other was a " medium grade
automobile oil." Both were of too high viscosity for the engines in
which they were used, but it is possible that other characteristics of
these oils were satisfactory. The drums should be clearly marked to in-

dicate grade and use.

With exception of same cartridge-type filters furnished with
the newer engines and two small bag filters which are inadequate, lubri-

cating oil purification equipment was not provided.

Lack of adequate lubricating oil purification equipment, to-
gether with the use of unsuitable oil, contributes to rapid wear of the
engines and excessive oil consumption. It is therefore recommended that
suitable lubrication oil be supplied and adequate purification equipment

be installed.

6 - Auxiliary Egquipment

Air intake filters are not provided, with the exception of a
few for the newer engines. Consequently, atmospheric dust has been
drawn into the cylinders, with resulting rapid engine wear. It is rec-

omnended that air intake filters be provided for all engines.
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At Stations A and C exhaust pipes of the newer engines were
installed without expansion joints to relieve the engine manifold and
superchargers from vibration and thermal expansion stresses. Flexible
metal hoses provided for this purpose were installed in the muffler tail
pipes where they served no useful purpose. It is recommended that suit-

able connection be made to prevent pipe breakage.

At Station B, expansion joints were provided for supercharger
exhausts but the piping connections were so designed and arranged that
the superchargers were not properly protected. The arrangement and size
of exhaust pipes result in excessive back pressure, and piping arrange-
ments should be improved. Concrete pits are used for mufflers, and one
pit serves as a common muffler for three engines. This obsolet- and

hazardous practice should be discontinued.

The only mechanical instrumen®s in use were those for the
newer engines and air pressure gages on the older machines. Many of the
thermometers and gages were damaged. Adequate and accurate instruments
are essential to efficient and safe operation. Procurement and installa-

tion of adequate instruments are recommended.

7 - Output and Loads

The three stationary stations and five floating vessels (ex~
mine sweepers), produced a gross total of 20,705,000 kwh during the year.
1948. Station service power was L-1/2 per cent of the gross, leaving a
net system output of 19,780,000 kwh. Of the gross generation, approxi-
mately 5 per cent was produced by Station A, 36 per cent by Station B,

19 per cent by Station C and LO per cent by the five mine sweepers.
Chart 1 shows monthly production for each stationary plant and for the
floating plants as a group. The greatest production occurred in December
with monthly production in June and July being only about 51 per cent of
that for December.

Typical system load curves, for summer and winter, are shown
on Chart 2. Included are a typical summer day (June 16 1948) and a
typical winter day (December 2 1948) load curves. It is understood
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that the typical summer peak load was 4500 kw and that the maximum re-
corded peak load of 6500 kw was in the winter. Consequently the gener-
ating capacity requirements should be considered in relation to this

peak demand of 6500 kw.

Maximum peak loads occur in the evening after twilight and day-
time peak loads occur in midmorning which are 60 to 80 per cent of even-
ing peaks. The load curve for December 2 1948 taken for analysis of
operations is representative of typical winter conditions when maximum
generating capacity is required. Actual distribution of load between
stations for December 2 is shown on Chart 3. Load curves for each of
the three stationary stations, for this same day, are shown on Charts L,
5 and 6 and Chart 7 shows a similar curve for the floating stations.
These charts also show monthly gross production of the stations for the

year 1948.

The curves indicate that none of the stations were operating
at loads that approached capacity. Station A with an actual capacity
of 2115 kw and a potential capacity of L555 kw carried a peak load of
slightly over 800 kw and all generating units were out of service for
about nine hours. During the month of August this station produced no
energy. The mine sweepersalso operated at a low load factor and a very
low capacity factor. Load factors at Stations B and C were higher, but

both could have carried more load.

Total generating capacity available in 1948 to carry these
loads was approximately 10,000 kw including the approximate L4500-kw
capacity of the shore stations. The load curve shown on Chart 3 indi-
cates that it would have been possible to eliminate all but one of the
mine sweepers and that it would need to be operated for one shift only.
During the summer of 1948 the shore stations could have carried all
loads and, if the units that were already installed in shore stations
in 1948 had been repaired, the mine sweeperswould have been unnecessary.
It is appreciated that repair parts were not available in 1947-L8 for
repair of the older engines; however, the claim that it was more econom-

ical to install available marine engines in the shore stations rather
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than repair existing engines is subject to serious question. If the
claim is accepted, then it would seem that the marine units should have
been removed when the first vessels were received in 1947. Considering
the equipment installed ashore, continued operation of the mine sweepers
is not required for present and anticipated load during the period of
changeover to alternating-current distribution and receipt of energy
from the Interconnected System. Elimination of the vessels and their

operating personnel is recommended.

A possible load distribution for the three shore stations to
carry all load is illustrated by Chart 8.

8 - Personnel

Labor, for operation and maintenance, represents the largest
item of expense in operation of the stations. A total of 278 men are
employed and the total payroll expense for 1948 was more than three
billion drachmae which included charges for mutual aid fund, pensions,
social security, holiday bonuses- a~cidents and extra compensation. Al-
though accounting records indicate that 93 per cent of labor costs are
charged to operation and remainder to maintenance, job assignments and
observatioi of plant work indicite that about 70 per cent of manhours

should be charged to operation and 30 per cent to maintenance.

In Station A, 113 men are employed of the 278 total although
this station has the lowest production. Load conditions at Station A,
as shown on Chart l, should require operation of one engine-generator
unit for 17 hours and a second unit for about 9 hours a day. For the
remainder of the day all generating equipment would be idle. Such a
condition did exist in the winter of 1948 when the load was greatest.
In summer less operation is required and records indicate that in
August 1948 the station produced no power. Operating under these condi-
tions it would seem that operating and maintenance crews of Station A
need be little more than a "skeleton" force. Considering the fact, how-
ever, that Station A is the dispatching center of the system and that
the supervision and shops of this station also serve the floating sta-

tions, it is estimated that no more than 29 men should have been required
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for supervision, switchboard operation, peak load and standby operation

of generating units, maintenance and gate watchmen during 1948.

In Station B,80 men are employed which is about double the num-
ber that can be efficiently employed. It appears that separate groups
of operators and maintenance men are assigned to the Carels engilnes
(No. 1 to L4 inclusive) and to the Buckeye engines (No. L, 5 and 6), re-
sulting in considerable duplication of personnel. It is also understood
that operating personnel assist in maintenance and that mechanics, elec-
tricians and helpers substitute for operators when the regular men are
on vacation. Consequently it is difficult to determine the exact number
that should be charged to each function, but operation and maintenance
assigmments are approximately as follows:

Station B Operating Staff
Shifts 11 ™M to 7 AM 7 AM to 3 M 3 PM to 11 B Relief

Generating Units

Required 2 3tol 3to$S -
Chiefs of Watch 1 1 1l 1
Switchboard Operators 2 2 2 2
Engine Operators N 6 6 N
Oilers & Pump Operators L 5 5 N

Totals per Watch 11 1k 1l 11
Total Shift
Assigmments 50 men
Superintendent 1
Watchmen and Guards 9
Clerks and Storekeeper 3
Employee in Army a
Total Operation 6y men
Maiutenance Mechanics 3
Machinists and Blacksmith 3
Maintenance Electricians 2
Helpers and Apprentices 8
Total Maintenance 16 men
Total Employees, Station B 80 men

For the early morning and day watches, average load conditions
at Station B require operation of only two engine-generator units and
maximun loads require no more than three. It is appreciated that, in
their present condition, two of the Buckeye engines can carry little
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mére than half rated load, but the arrangement of these engines is such
that one man can operate all three. The Carels engines No. 1, 2 and 3
require more attention but one man for each engine in operation (includ-
ing the chief of watch) should be adequate. Pumps and other auxiliary
equipment do not require the attention of an additional man. On this
basis, the crew for each of these two shifts should consist of: a chief
of watch, a switchboard operator, two engine operators and one oiler or

helper. This makes a total of five men.

For the evening peak loads, from 5 P1 to 9 P1, four or five
units should be operated, requiring two additional operators or helpers
or a total of seven men for this shift. Five men will be required for

the relief of the shift operators.

Four gate watchmen including one relief man should be adequate.
If additional guards are required for military or political reasons,
they should not be charged to plant operating costs. One clerk, a store-
keeper, and the plant superintendent will result in a total of 29 men

chargeable to operation.

It is understood that a former employee now in the army is
paid by the Campany and charged to station costs. If such paymwu. is
required, it should be considered as general expense and should not be

charged to the operation of the station.

Maintenance personnel should consist of the foreman, two
mechanics, an electrician, a machinist, a blacksmith or welder and four
helpers. This results in a total of 39 men ror operation and mainte-

nance of the station under present load conditions.

At Station C,23 men are employed. Considering the type of
equipment and loads, this plant can be operated by three men per shift
with a fourth man on the evening shift. ¥ith relief operators, mainte-
nance mechanics and the superintendent, the total should not exceed 17
men. Because of the location of the station in the yard of the street

railway shop, nc guards or watchmen are required.



At the five "floating" stations 62 men are employed on opera-
tion and maintenance. During the winter load conditions two generators
in each of three vessels were operated two shifts each day. Two units

in a fourth vessel were operated during the evening peak load only.

Assumling that it was necessary for the floating stations to
carry the total load shown on Chart 7, it would have been necessary to
operate only three vessels (six units) during the evening peak and only
three generator units, on two of the vessels during the day. This sched~
ule would have required an operating and maintenance personnel of not

more than L2 men.

The total number of personnel believed to have been necessary
for operating the three stationary and five floating stations in 1948
is 126 employees. This number when compared with the 273 employees on
the payroll in 1948 indicates considerable overstaffing.

9 - Maintenance

During inspection of Station A, a number of mechanics were
employed in the installation of a Diesel-generator unit which had been
removed from the floating stations, but no important maintenance work
appeared to be in progress. In view of the light duty on the equipment

at this station, little maintenance work should be required.

In Station B routine clearing and adjustment of pistons con-
necting rod bearings and cylinder liners was in progress. The machine
shop was nccupied in repair and manufacture of minor parts for the older
engines. The shop was well equipped and the work was well directed and
executed. There were, however, considerably more men available and

assigned to the work than could be efficiently employed.

In Station C a nu er of men were installing a Diesel-generator
unit which had been removed from the floating stations and routine main-
tenance was in progress. An excessive number of men were assigned to

the job and the quality of work was not as good as at Station B.

No important maintenance work was in progress in the floating

stations.
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Exact maintenance labor costs could not be determined because
of the apparent practice of charging the salaries of most maintenance
employees to operation. It is estimated, however, that 84 of the 278
employees of the stations are actually assigned to maintenance of build-
ings, engines, auxiliaries and electrical equipment.

Early failures of superchargers and other parts of the new en-
gines can tc a large extent be traced to lack of experience of operating
and maintenance personnel. The men were unfamiliar with the new units,
but apparently were canpetent to repair the older engines. Experience
has been gained through a series of costly failures and the personnel

at Station B appear to be cor.petent to maintain the new machines.

The engines are of foreign manufacture and replacement parts
must be imported. Frocurement of these materials has been seriously de-
layed by the complications encountered in foreign trade. The maintenance
problems have been made Jifficult by the lack of repair parts. Insofar

as possible, parts are made or repaired in the station shop. Some larger

parts have been procuvred from local foundries and machine shops, but re-

sults were unsatisfactory.

The mine sweeper engines and the new engines at Stations B and

C were provided with a large stock of replacement parts when received.
The stock i< now being exhausted and is not being replaced.

10 - Station Service

Energy required for auwxiliary equipment and other uses at Sta-
tion A wag 11.lL per cent of gross generation, mostly due to low load
factor operation. 1In the floating stations it was 7 per cent due to low
load factor operation and the number of auxiliary loads inherent in op-
eration of vessels. Improvements resulting in additions to auxiliary
equipment of Station A would increase station service loads, but opera-
tion at higher load factor resulting from elimination of floating sta-
tions would result in a decrease in the percentage of auxiliary power
consumption related to total generation and would compare with the per-
centages secured in Stations B and C, which are 2.3 and 1.} respectively

and considered normal for these stations.

11 - Operating Expenses

Operating expenses include fuel, lubricating oil, personnel
for operation and maintenance, cooling water, miscellaneous supplies

and power consuned for station service.
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a - Fuel

The fuel price to the Campanmy in 1948 varied fram 390,000
to 525,000 drachmae per metric ton. The average was 452,000 drachmae.
The price in March 1949 was 550,000 drachmae, or $7.30 per U S barrel,
at an exchange rate of 10,000 drachmae per dollar. The percentage break-
down of the March 1949 price is approximately as follows: 56-1/2 for cif
cost, 9 for delivery fram ship to generating stations, 25 for obvious

taxes, and remaining 9-1/2 for hidden taxes and other artificial costs.

Average 1948 fuel consumption was 307 grams, or about 12,900
Btu per gross kilowatt-hour. Consumption and heat rates of the indi-
vidual stations in 1948 were:

Grams/gross kwh Btu/gross kwh

Station A 368 15,800
Station B 26l 11,300
Station C 278 11,900
Floating Stations 356 15,200

Averages 307 12,900

Considering the type of engines opcrated at Station B, the
above performance is exceptionally gocd. Engines operated at Station C
should have had a slightly better pertormance, but with the marine en-
gines installed, no future improvement should be expected in the average
for this station. The very poor economy of Station A and the floating

stations is obviously due to poor operating load factor.

Fuel consumption can be reduced by elimination of the mine
sweepers, by reduction in station service requirements, by operation at
higher load factor and by repairing existing engines. The elimination
of the mine sweepers will automatically reduce total station service re-
quirements and increase the load factor of the three shore stations.
Repair of the superchargers of four engines will improve load factors

and will materially increase the fuel economy of these units.

b - Lubricating 0il

Lubricating oil prices varied during 1948, but the average

was 3800 drachmae per kilogram. The oil was procured through goverrment
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channels and analysis of the price paid is more difficult to make than
for fuel oil. However, on basis of New York prices for March 1949, it
ig estimated that a lubricant of suitable grade, free of import taxes,
could be delivered to the Salonika stations for 2100 drachmae per kilo-
gram. From this it is apparent that taxes and other artificial costs
were in excess of L7 per cent of the amount actually paid for the lubri-

cating cil.

More important than the high ccat per kilogram is the exces-
sive consumption of lubricating oil. The average was 9.3 grams per
gross kilowatt-hour produced in 1948. Consumptions of individual sta-
tions were:

Grams/gross kwh Kwh/gallon

Station A 13.4 254
Station B 7.1 L78
Station C k.8 708
Floating Stations 13.0 262

Averages 9.3 366

0il consumption in the different types of engines vary widely
and a direct cocparison of stations is not practical. As an average
for the equipment of all stations a consumption of L.6 grams per kilo-
watt-hour, or a production of approximately 750 kilowatt-hours per gal-
lon should be expected.

To reduce lubricating oil consumption, it will be necessary

to use suitable oil, purification equipment and tests to determine when

used oil should be discarded.

Improved operating load factor and the repair of supercharging
equipment will result in lower lubricating oil consumption per unit gen-
erated, due primarily to tne fact that lubricating oil consumption is

more nearly proportional to engine hours than to load.
¢ - Personnel

Under present summer load conditions, units now in opera-

tion in shore stations are adequate. By the time loads increase, the
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third and fourth ex-mine sweeper units should be in operation in Sta-
tions A and C and the floating stations will not be required. Conse-
quently, the total number of employees can be reduced to 99 or 36 per

cent of the present number.

For comparison with present practice, it is proposed that the

following assigmments of personnel be made at Station B:

Operation Proposed Station B Personnel
Shifts 11 M to 7 AM 7 AMto 3 PM 3 PM to 1l Bl Relief
Units in Operation 2 Lor§o Sor 6 -
Chief of Watch 1 1 1 1
Switchboard Operator 1 1 1 1
Engine Operators 2 3 N 3
Ollers 1 2 2 2
Totals 5 7 8 7
Total Shift Assigmments 27 men
Station Superintendent 1
Clerk and Storekeeper 1
Watchmen (incl relief) L
Total Operation 33 men
Maintenance
Chief Mechanic 1l
First Class Mechanics 3
Electrician 1
Machinist and Blacksmith 2
Helpers and Apprentices k4
Total Maintenance 1l men
Total Personnel, Station B L men

This is an increase of five men, as campared with the number
estimated to be required vnder present load conditions, but is 36 less

than are actually employed.

On the same basis, it is estimated that Stations A and C will
require not more than 35 and 18 men respectively. With two supervisory
employees, the total will be:

Station A 35 men
Station B Lk
Station C 18
Supervisory 2

Total 99 men
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Most of the employees not required would be in the lower
gsalary grades and it would be desirable to offer Ligher salaries to the
permanent personnel to attract better class of workmsn to these posi-
tions. Consequently, it is not expected that total payroll expense
could be reduced in direct proportion to number of employees. In con-
sideration of these factors, it is estimated that the payroll, with in-
cidental payroll expenses, would be 1,260,000,000 drachmae per year or
L1 per cent of the 1948 costs. This estimate is based on the assumption
that general wage levels will be the same as the average for 1948. This
condition will probably not exist but the assumption provides a basis

for making comparisons.
d - Maintenance

Proper repair of exlisting engines will be expensive, but
will result in econamies of operation. The necessary work can be dono,

with a reduction of 70 per cent in the number of maintenance employees.

If engines are properly maintained, an increase in the apparent
expenditures for repair parts should be expected. Repair materials and
tools for auxiliary and electrical equipment and building maintenance
are estimated at a cost of 4500 drachmae per rated kilowatt per year of
main units in operation. If it is considered that the larger Carels
engines of Station A and one of the Sulzer engines of that station will
not be required, the total capacity to be maintained will be 8710 kw.

At U500 drachmae per kilowatt, the estimated annual repair material cost
would be 389,000,000 drachmae. This amount will not provide for exist-
ing "deferred maintenance," but should be adequate as an average, spread

over a period of time equal to the averags life of the equipment.

e - Miscellaneous

Water consumption in 1948 was about 4O per cent in excess
of the amoun® that should be expected with existing types of cooling
systems, due to the design and condition of the cooling systems, the ten-
dency to overcool the engines, hardness of the water and lack of adequate
water treatment. Water consumption can be reduced by repairing facili-

ties, revising operating methods and by using treated water.
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Other miscellaneous costs for all stations were 26 drachmae
per kilowatt-hour and were highest in Station A and the floating sta-
tions. In Stations B and C these costs averaged 1.3 drachmae per kilo.-
watt-tiour. A detailed analysis of miscellaneous costs was not made,
but for Stations B and C they do not appear to be unreascnable in view
of operating conditions. With improved load factor operation, mliscel-
laneous costs, other than water, should be reduced to about one drachma

per kilowatt-how.

{ - Estimated Economies

Tables have been prepared to show comparisons of 1948
actual operating expenses and estimated operating expenses for 1948 set
forth in the preceding pages of thi< report. To make the estimated ex-
penses reagonably comparable with actual costs for the year 1948, it
has been assumed that net production in kilowatt-bours is the same and
that wage levels, fuel, water and miscellaneous materisl prices are the
sameg a3 the 1948 average, with lubricating oil and repair materials
priced at March 1949 levels. On this vasis the estimated annual operat-
ing expenses are l,69L4,400,000 drachmae or 237 drachmae per net kilowatt-
hour. This is about 34 per cent less than the actual 1948 expenses.
Details of the estimates of the individual stations are shown on Tables
I, II, III and IV, pages S5l - 57, together with actual costs. Table V,
page 58, lists the totals for all stationms.

12 - Costs

It has been recommended that the equipment in Stations A, B
and C be repaired and restored to first-class condition to improve the
reliability of performance and to decrease the costs of operation,

Many of the units are in fair operating condition and only normal main-
tenance is required. The costs of normal maintenance are provided for
by the rate formulae in use, and therefore it is assured that sufficient

money is available to provide normal maintenance.

The availability of generating units in the floating stations
that are in good operating condition and have a supply «f spare parts



available has to a certain extent in the past solved the difficulties of
securing repair parts for the stationary units; therefore, there are
units in Stations A, B and C that are in need of major repairs before

they can be considered as efficient base load units.

It 15 estimated that $3C,000 will be required for maintenance
of equipment that is considered tc be greater than so-called normal
maintenance. The estimate is not in detail as it must be checked care-
fully befcre the program is underuiaken and includes only the necessary
expense to (a) correct poor layout and installation of equipment, (b)
provide instruments, (c) repair and correct water cooling systems, (d)
provide water softening apparatus, and (e) purchase superchargers for
modern engines that are operating without superchargers. The repairs
to Unit No. 3 in Station A should be deferred until it is evident that
the capacity of the unit will be needed to carry the system peak load.
It is not evident at this time that the unit will be needed.

The costs of the step-up transformers and switching rearrange-
ments in Stations B and C have been included in the costs of establishing

2400 kw of alternating-current distribution as outlined in Section D.
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TABLE T
SALONIKA STATION "AM

1948 ACTUAL OPERATING EXPENSES

COMPARED WITH

ESTIMATED EXPENSES UNDER RECOMMENDED CONDITIONS

Gross Generation, kwh

Station Service

Net Generation, kwh

Fuel 0il, graws/gross kwh

Fuel 0il, Metric Tons

Fuel 0il Cost, Drachma/Ton
Lubricating 0il, grams/gross kwh
Iubricating 0il, Kilograms
Lubricating 0il Cost, Drachma/Kg
Operating and Maintenance Labor,

Men

Annual Costs, Thousands of Drachmae

Fuel

Lubricating 0il

Operating Labor

Maintenance Labor

Maintenance Materials and Tools

Water, Treatment and Misc
Supplies

Total, thousands drachmae
per year

Per Kilowatt-Hour (gross),
Drachmae:

Fuel
Lubricating 0il
Operating Labor
Maintenance Labor
Maintenance Material
Water and Miscellaneous

Per gross kwh
Per net kwh

Actual Estimated
994, 977 5,660, 000
11.4% 3%
881, 901 5,490, 000
368 300
366 1,700
L56,000 452,000
13.h 6.5
13,309 36,800
L, 710 L, 500
113 35
166,480 768,000
62,723 165, 500
1,023,020 356,000
36,9083 103, 000
50,231 127,000
17,006 21,700
1,356,368 1,541,200
168 136
63 29
1,028 63
373t 18
50 22
17 k4
1, 364 drachmae 1 272 drachmae
1,538 drachmae 281 drachmae

# These lator costs are from accounting records and include taxes,

bonuses etc.

#% Plant records indicate that about LO% of personnel are assigned to

maintenance.

On this basis, operating labor should have been 639
drachmae and maintenance labor L26 drachmae per kwh.
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TABLE IT
SALONIKA STATION "B"
1948 ACTUAL OPERATING EXPENSES
COMPARED WITH
ESTIMATED EXPENSES UNDER RECOMMENDED CONDITIONS

Actual Estimated
Gross Generation, kwh 7,413,973 9,270,000
Station Service 2..3% 2.3%
Net Generation, kwh 7,2k, 558 9,055,000
Fuel 0il, grams/gross kwh 26 265
Fuel 0il, Metric Tons 1,932 2,160
Fuel 0il Cost, Drachma/Ton k5,000 152,000
Lubricating 0il, grams/gross kwh 7.1 L
Lubricating Oil, Kilograms 51,079 37,100
Lubricating 0il Cost, Drachma/XKg 3,570 L, 500
Operating and Maintenance Labor,
Men 80 Ll
Annual Costs, Thousands of Drachmae
Fuel 0il 859,768 1,110,000
Lubricating Qil 182,429 167,000
Operating Labor 801,079+# 438,000
Maintenance Labor 93,892 142,000
Maintenance Materials and Tools 217,188 133,000
Water, Trizatment and Misc
Supplies 30,530 36,200
Total, thousands drachmae
per year 2,184,886 2,026,200
Per Kilowatt-Hour (gross),
Drachmae:
Fuel 117 120
Lubricating 0il 25 18
Operating Labor 109 L7
Maintenance Labor 1340 15
Maintenance Materials and Tools 30 1
Water and Miscellaneous L L
Per gross kwh 298 drachmae 218 drachmae
Per net kwh 302 drachmae 220y drachmae

# These labor costs are from accounting records and include taxes,
bonuses etc.

## Plant re-ords indicate that about 20% of personnel are assigned to
maintenance. On this basis, operating labor should have been 97
drachmae and maintenance labor 24 drachmae per kwh,
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TABLE III
SALONIKA STATION “C"
1948 ACTUAL OPERATING EXPENSES
COMPARED WITH

ESTIMATED EXPENSES UNDER RECOMMENDED CONDITIONS

Gross Generation, kwh

Station Service

Net Generation, kwh

Fuel 0il, grams/gross kwh

Fuel 0il, Metric Tons

Fuel 0il Cost, Drachma/Ton

Lubricating 0il, grams/gross kwh

Imbricating 011, Kilograms

Lubricating 0il Cost, Drachma/Kg

Operating and Maintenance Labor,
Men

Annual Costs, Thousands of Drachmae

Fuel 0il

Lubricating 0il

Operating Labor

Maintenance Labor

Maintenance Maticrials and Tools

Water, Treatment and Misc
Supplies

Total, thousands drachrae
per year

Per Kilowatt-Hour (gross),
Drachmae:

Fuel
Lubricating 0il
Operating Labor
Maintenance Labor
Maintenance Material
Water and Miscellaneous

Per gross kwh
Per net kwh

Actual Estimated
3,962,680 5,310,000
1.L% 1.L%
3,906,065 5,235,000
278 278
1,105 1,475
502,000 152,000 :
L.8 3.8
19,267 19,650
3,670 L, 500
23 18
506,751 667,000
70,L61 88, 500
283,39L# 170,000
27,288% 51,500
1L,L58 129, 300
17,6L6 20,700
919,998 1,127,000
128 125
18 17
72 %% 32
U haid 10
L 2L
L L
233 drachmae 212 drachmae
236 drachmae 215 drachmae

# These labor costs are from accounting records and indicate taxes,

bonuses etc,

#% Plant records indicate that about 30% of personnel are assigned to

majintenance.

,.

On this basis, operating labor should have been 55
drachmae and maintenance labor 24 drachmae per kwh.
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TABLE IV
SALONIKA FLOATING GENERATING STATIONS (5 EX-MINE SWEEPERS)
1948 ACTUAL OPERATING EXPENSES

COMPARED WITH
ESTIMATED EXPENSES UNDER RECGMMMENDED CONDITIONS
Actual Estimated
Gross Generation, kwh 8,333,702 #
Station Service 7%
Net Generation, kwh 7,747,53¢
Fuel 0il, grams/gross kwh 356
Fuel 0il, Metric Tons 2,968
Fuel 0il Cost, Drachma/Ton L5k, 000
Lubricating 0il, grams/gross kwh 13.0
Lubricating 0il, Kilograms 108,819
Lubricating 0il Cost, Drachma/Kg 3,830
Operating and Maintenance Labor,
Men 62
nnual Costs, Thousands of Drachmae
Fuel 0il 1, 348,604
Lubricating 0il L16,9L5
Operating Labor 770, 661 %4
Maintenance Labor 30, L663#+
Maintenance Materials and Tools 25,794
Water, Treatment and Misc
Supplies 32,265
Total, thousands drachmae
per year 2,621,735
Per Kilowatt-Hour (gross),
Drachmae:
Fuel 162
Lubricating 0il 50
Operating Labor 923313+
Maintenance Labor Lysem3¢
Maintenance Material 3
Water and Miscellaneous 3
Per gross kwh 31k drachmae
Per net kwh 339 drachmae

# No estimate of proposed expenszes was made, in view of recommendation
that operation of these stations be discontinued,
#% These labor costs are from accounting rccords and include taxes,
bonucea etc.
#+% Plant records indicate that about 26% of personnel are assigned to
maintenance. On this basis, operating labor should have been 71
drachmae and maintenance labor 25 drachmae per kwh.
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TABLE V

SALONIKA GENERATING STATIONS

COMBINED 1948 ACTUAL OPERATING EXPENSES

ESTIMATED EXPENSES UNDER RECOMMENDED CONDITIONS

Gross Generation, kwh

Station Service

Net Generation, kwh

Fuel 0il, grams/gross kwh

Fuel 0il, Metric Tons

Fuel 0il Cost, Drachma/Ton

Lubricating 0il, zrams/gross kwh

Lubricating 0il1, Kilograms

Lubricating 0il Cost, Drachma/Kg

Operating and Maintenance Labor,
Men

Annual Costs, Thousands of Drachmae

Fuel 0il

Lubricating 0il

Operating and Maintenance Labor
and Supervision

Maintenance Materials and Tools

Water and Miscellaneous Supplies

Total, thousands drachmae
per year

Per Kilowatt-Hour (gross),
Drachmae:
Fuel
Lubricating 0il

Operating and Maintenance Labor

Maintenance Material
Water and Miscellaneous

Per gross kwh
Per net kwh

Actual Estimated#
20,705,332 20,240, 000
L.5% 2.3%
19,780,059 19,780, 000
307 278
6,370 5,635
Ls2,000 L52,000
9.3 L6

192,474 93,550
3,800 3,800
278 99
2,881,602 2,545,000
732,558 421,000
3,066,708 1,260, 500
307,671 389, 300
97, L7 78,600
7,085,987 L, 694, 10O
139 126
35 21
148 62
15 19
5 L

342 drachmae 232 drachmae |

358 drachmae 237 drachmae

# Estimated expenses are for the three shore stations only since it is
proposed that use of the floating stations be discontinued.
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KILOWATTS

CHART 2
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KILOWATTS

CHART 3
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KILOWATTS

K| LOWATT HOURS PER MONTH
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KUI OWATTS

K LOWATY HOURS PER MONTH
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KILOWATTS

KILOWATT HOURS PER MONTH
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KILOWATTS

KILOWATT HOURS PER MONTH
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KILOWATTS

CHART 8
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D - DISTRIBUTION

1l -~ Introduction

The distribution system of the Salonika Tramways a~d Electric
Company provides 220/LL0O-volt direct-current electric service throughout
most of the city of Salonika with the exception of two small sections
known as Neapolis and Kalamaria which are supplied with alternating

current by privately-owned companies.

The area served extends 10 kilometers (6 miles) along Salonika
Bay and about 2.5 kilometers (1.5 miles) inland. There are about 22,000
metered customers and the Company estimates that an additional 7000 cus-

tomers are receiving electric service through these same meters.

There are aprroximately 710 kilometers (Lll miles) of distri-
bution lines. The main circuits vary in size from 1000 square milli-
meters (2,000,000 circular mils copper equivalent) to 50 square milli-
meters (1/0) and the branch circuits from 25 square millimeters (No. 3)
to 16 square millimeters (No. 6).

In 1948 the maximum demand on the Salonika Tramways ani Elec-
tric Campany system as measured at the power plants was 6500 kw. The
load served was limited by the capacity of the direct-current distribu-
tion system, and not by the capacity of available generation. The Cam-
pany is now operating 24,00 kw of alternating-current generation and is
converting this for direct-current distribution. It is proposed that
during the interim period before power 1s available from the intercon-
nected system that facilities be installed to distribute this 2400 kw
as al ernating-current service. By judicious selectiuvn of the areas of
Salonika to be included in this initial changeover, line losses can be
reduced and the total capacity of alternating-current and direct-current
distribution can be increased during the interim period to about 10,000

kw. This amount of generation is now avallable.

In the interim period, it may not be possible to supply all
prospective customers who request service or to meet all requests for

increased service to present custaomers. This will apply particularly



system in Salonika. The design should be predicated on receiving energy
fron the proposed interconnected power system at 15,000 volts 50 cycles
three phase grounded neutral, and secondary distribution at 220/380 volts
three phase four wire. The construction standards should be in accord-
ance with the bLest present day practices. Underground construction
should not be used except in locations where overhead lines are entirely

impossible in order to avoid unnecessary investment.

Maximumn system capatility during the interim period can be de-
rived by using the existing 240 kw of alternating-current generation
as the nucleus for the new system. There are three L00-kw units at Sta-
tion B and two 600-kw units at Station C. An underground and overhead
10-kv primary distribution circuit has been practically ~ompleted from
a short distance west of Station B, passing near the site of the pro-
posed transmission substation, and through the south end of Salonika to
Station C. One 6LO-kva 10,000 - 220/380-volt three-phase transformer
has been installed at Station B to feed the 10-kv primary circuit, and
another similar transformer has been installed at a textile mill, not
previously served, to step down the primary voltage for service to the
mill and the surrounding area. The estimated maximum demand of the mill
is 4OO kw. In March 1949 it was indicated that two 500-kva and one

320-kva similar transformers would be purchased.

It is recommended that the above transformers be used to step
up the voltage of the alternating-current generators at Stations B and
C. It is further recommended that an additional total of 3500 kva of
transformer capacity be purchased for distribution use. These trans-
formers should be in 75-kva and 100-kva three-phase sizes and in order
that they can be used later on the proposed 15-kv distribution system,
they should be 15,000 - 220/380 volts with a 10,000-volt tap.

The present direct-current distribution circuits in the con-
verted areas would be utilized, with a minimum of reconstruction, as
secondaries of the proposed allernating-current system. Most of the
present branch line conductors are 16 square millimeters (No. 6) to

25 square millimeters (No. 3) in size and are suitable for secondary
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distribution. Certain large main iine conductors can be used elsewhere
or salvaged. The areas northeast of Station B and southeast of Station C
are the two sections which should be changed over to alternating-current

operaticn first.

During the interim period the direct-current generators should
be used to serve the areas immediately adjacent to the stations and to
feed the remaining direct-current network. This removal of 21,00 kw of
alternating-current load from the direct-current network will permit it
to serve a total of approximately 7600 kw in its remaining area and at
somewhat improved voltage conditions. A total system load of 10,000 kw

can be carried on the two systems.

The cost of providing this 2400 kw of alternating-current d:wu-
tribution facilities above that already expended, but not including ‘ ne
changeover of custamers'utilization equipment, is astimated to be .pprox-
imately $400,000. Detailed estimates have not been prepared since de-
gign details are not a part of this investigation. Also the diversion

of the cost as between U S dollars and drachmae has not been made.

In anticipation of alternating-current service to all of
Salonika from the proposed transmission network the following work
should be accomplished before this service becames available. However
work on the program cannot be injtiated until final plans for the power
system are developed and construction of the distribution system must

be coordinated with those plans.

a - Construct the 15-kv primary circuits necessary to provide com-

plete coverage of the city.

b - Install the necessary alternating-current meters on custamers!'

premises for later connections.

¢ - Rebuild and rearrange the existing direct-current lines while

in service for later use as alternating-current secondaries.

d - Install the 15,000 - 220/380-volt transformers for later connec-
tion.
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The estimated cost of this latter phase in preparing for the
changeover is approximately $1,500,000. This does not include any al-

lowance for custamers' utilization equipment.

3 - Practices and Methods

Standard designs and construction practices have not been de-
veloped for use in the distribution department. The work is conducted
and executed according to the judgment and experience of the workman in
charge. This is not conducive to uniform practice or economy, nor are
advancements in practices and methods adopted. Modern designs and con-
struction specifications should be adopted as the basis for the recon-

struction and development of the system.

The basis for design and construction of all work is the Greek
Electric Code which is excessively restrictive in matter of strength,
clearance, z.1 the econamical use of materials. It is recognized that
suitable revision of these rules constitutes an extensive study; however,
serious consideration should be given by the proper Ministries of the
Govermment and local operating companies to revisions and improvements

in the interest of developing a modern, efficient and econcmical system.

There is no joint use of pole lines with telephone construc-
tion, and it is quite evident that considerable economy can be effected
through the application of the joint use principles which have been so
extensively practiced in the United States. The existing Greek Code is

seriously restrictive on this point.

It is true that, because of the narrow streets and overhanging
balconies, adequate clearance is a real problem but, with judicious use
of extension arm construction, underground installations can generally
be avoided. In many cases existing lines could have been built overhead
with complete safety. With proper design, it should be possible to avoid
the installation of wires within reach of house windows. There has been
a considerable amount of theft of current because of the convenience

with which the wires now attached to houses can be tapped.

Transformer sizes should be selected on the basis of loadirng

at 85 per cent of their rated capacity at time of installation. Units
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should be capable of operation at 20 per cent or even greater overloads
for short periods. Temperature indicators should be installed permit-
ting periodic checks of the loads on transformers, and a set of records
should be maintained so that planned supervision of their performance

can be accomplished.

Meters rentea to customers number 7000 to 8000; the remainder
are customer owned. The 2000 meters used by power customers are tested
every six months; the remainder are tested only at time of complaint or
upon suspicion of theft. New meters are tested and adjusted to within
plus or minus 3-1/2 to L per cent &ccuracy, others to plus or minus 5
per cent, as required by law. Very few spare parts are carried in
stock, purchases being made as reqnired from local dealers, All major
meter repairs are raferred to outside electricians. The standard mount-
ing for meters is on marble slabs, Some of the older installations are
on wooden boards, but are being replaced as occasion permits, These
practices are not in accord with modern procedures and do not permit
efficient operation., Therefore it is recommended that the Company own
and maintain all meters, periodically check and maintain these devices
on a program of inspecting and testing larger power meters once & year
and the scaller residential meters every eight years, and that meter
installations be standardized to obtain minimum investment and operating

costs,

Since there is cement in Greece, and there are no suitable
woods or metals available, extensive use of concrete poles is recom-
mended. The manufacture of these poles should preferably be carried

on by an independent concern engaged in construction work,

A serious lack of maintenance is evidenced by the deterioratad
condition of many poles, conductors and related equipment, The tools
and equipment used for construction and maintenance are inadequate and

are in poor physical condition,
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It is recammended that the following equipment be pro&ided:
1 - Three-ton line truck
with pole derrick and winch

1-1/2-ton line truck
with pole derrick and winch

3/L-ton line trucks
Iadder cars

)
1

Small passenger cars

N E DN
|

'Small meter service cars

Some of the existing vehicles may be rehabilitated and accessories added
rather than purchasing all of the above new. The four small passenger
cars are recommended to expedite the work of the supervisory personnel
_and the two meter cars should have padded containers for the use of the
meter service department. As the operations of the company are expanded,
additional vehicles will be required. Transportation for the working
supervisor3 and specialists is now provided by tramways, bus or truck
with the result that inadequate supervision of working crews is attained.
These methods of transportation should be continued to the maximum pos-
sible degree because of the cost of automotive equipment and the gaso-

line required for operation.

Safety belts are used by linemen when working on overhead
structures. Rubber safety gloves, without leather protectors, are used
to some extent. Protective covering of live lines is not practiced.

The haphazard use of rubber protectors, the deteriorated condition of
safety belts and total lack of danger signs and barriers around construc-
tion work indicates a serious lack of appreciation of elementary safety
precautions as general safety rules are not followed in construction and

maintenance programs.

411 work should be done fram written orders prepared by author-
ized persons. Such a procedure establishes a permanent record of what
was done, shows the time and materials used, and facilitates proper
accounting. In a similar fashion, all new line extensions should be
made from instructions written on properly designed line extension forms

which include an estimate of the cost and a sketch showing how the work

is to be done.
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It is recammended that outside contractors be engaged for
major new construction work. This kind of work is irregular in extent

and this procedure should be more economical.

L4 - Distribution Department Organization

The activities of the distribution department are under the
direction of the distribution superintendent who reports to the Director
General.. Directly under the distribution superintendent are the general
line foreman, meter shop, meter service men, theft of current checkers,
wiring inspectors, tramway construction crew, motor vehicle department

and other miscellaneous personnel.

The general line foreman has supervision over the line crews,

trouble men, and the crews which maintain the overhead trolley system.

™ve crews construct and maintain the lines of the distribu-
tion system. Two of these are assigned to work on the main overhead
lines, one to the underground system, and two to branch overhead lines,
service runs and new meter installations. The trouble men operate in
three shifts to correct trouble and investigate complaints that are
telephoned to the Company. They install some of the small meters and
travel by tramways; bus or light trucks when available. There are two
crews which operate in two shifts to maintain the overhead trolley sys-
tem of the tramways amounting to about 12 kilometers (7.5 miles) of line.

The meter shop is responsible for the repair and testing of
the meters. Only those which have failed or are suspected of crroneous
recording are tested and major repairs are referred to outside elec-
tricians. There are several groups which service the meters in the
fdield. These include meter readers, meter sealers who inspect new in-
stallations, disconnect men who disccnnect the service of delinquent
accounts, uncovered meter checkers who investigate any meters that are
reported to have been tampered w{th, and those who remove and replace
meters in connection with the rem val or restoration of service other
than new installations. Most of the men whose work involves meters

travel on tramways or buses.



A group polices the system looking for theft of current cases,
and another group inspects new building wiring to determine if it com-
plies with the Greek Electric Code. This latter group also checks for
theft of current.

The tramways construction crew maintains the tracks of the
tramways. Occasionally it does construction work for the distribution
department and laborers fram this group assist distribution line crews

when required.

The motor venicle department maintains the few trucks. There
is a miscellaneous group of janitors, telephone operators, watchmen and

receptionists.

This present organization is shown in the chart on page 17
The organization is materially overstaffed, apparently the result of a
political patronage p licy. The job classifications in effect indicate
the desire to provide individual pay rates rather than to correlate the
rate of pay with the job value. It is recommended that job classifica-
tions be established on a sound basis and that personnel be limited to

actual requirements.

Supervision is inadequate from an engineering and experience
gstandpoint in the day by day direction of operating crews and there is
a serious lack of engineering talent in the organization to plan the
gystem design and to supervise the engineering phases of installation
and maintenance. Wage rates appear to be too low to attract competent
and efficient supervision. It is recammended that wages for key super-
visors be studied with the objective of establishing rates suitable to
attract men of greater capabilities and broader experience.

The distribution department now performs functions not ordi-
narily associated with distribution. To elirinate these functions not
directly related to distribution, it is recammended that (a) meter
readers and bill collectors be transferred to the custamers billing de-
partment, (b) janitors, telephone operators and other employees whose
activities are of a general nature be transferred to the general office
department, and (c) all employees working on the maintenance of tracks

be transferred to the tramways department.
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Distribution operations are not receiving proper and adequate
engineering attention for good econamy and in addition to the planning,
design and other strictly engineering functions, it is recommended that
the engineering department study and recommend proper tools, equipment,
work methods, and construction standards; prepare line extension instruc-
tions, estimates, drawings, and technical statistics; be responsible for
voltage checks, transformer load studies, and the investigation of cer-
tain customer complaints; be responsible for distribution system maps and
records, including primary circuit maps showing switching points, conduc-
tor sizes, configuration, and transformer sizes, detailed pole locations
and secondary maps; prepare record cards for each transformer and each
pole so that information can be readily obtained regarding pole and trans-
former replacements and keep such other records and data as are necessary
to the efficient operation of the distribution department. All maps and
records must be kept currently up to date to be effective and revisions
must be issued promptly to all parties concerned. They can be very help-
ful in the proper preparation of work orders and line extension requisi-

tions.

5 - Proposed Organization

With the above general realigmment of functions the resulting
distribution department organization's activities will be directed en-
tirely to the general problem of energy distribution under the guidance
of a distribution superintendent responsible to the general superintend-

ent. Tt is recammended that the functions within the department be
grouped as follows:

a - A line and trouble section under the supervision of a general
foreman assisted by a clerk who will be available at hiz office
telephone, and whose duties will include liaison betweer. the
crews and the storeroom regarding materials, supervision of the
accounting classification cf work performed, time sheets, re-
ports, ard all other clerical matters of the crews. He should
also prepare routine maintenance work orders and be responsible
for tha records of the general foreman's office. This section

would be subdivided into:
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i - A heavy pole and underground crew consisting of a foreman,
a lineman, and three helpers to be used chiefly for types
of work which require a minimum of technical skill. Only
one lineman is included, and the number of helpers can be
varied according to daily requirements. Extra helpers can
be drawn from other groups. It should be mentioned that the
prevalent method of underground cable installation does not
include handmade splices, and therefore, skilled cable
splicers are not required. A heavy line truck with pole-
hoisting boams and power winch, and a iwo-wheeled pole
trailer should be provided.

ii - A heavy overhead crew consisting of a foreman, three line-
men and three helpers designed for running line extensions,
or maintenance work of major proportions where considerable

skilled help is required.

iii - Two light overhead or service crews, each consisting of two
linemen and a helper, can effeactively be used for smaller
line extensions, the installation of services, and other
lighter work not requiring the number of men proposed for
the heavy crew and yet requiring greater skill than provided
by the pole and undergrournd crew. This crew can also be
uged for light maintenance work. One of the helpers in
each of the line crews will also act as truck driver and
field clerk. In this latter capacity, he will be responsi-
ble for the preparation of the time sheets, and the neces-
asary clerical work in connection with the work orders and
line extension forms used by these crews in the execution

of their work.

iv - Five trouble men who will be linemen of the highest classi-
fication and capable of making emergency repairs. It is
recannended that one be assigned to the day shift, two to
the early evening shift, one to the night shift, and one re-
lief man who may double with the single-man shifts when not



required as a relief. Biweekly rotation of these shift men
has been found desirable. As fill-in work, these men can do
light maintenance or other suitable work of a routine nature,
including street light inspection. Ladder cars assigned to
this group will facilitate a much wider and faster coverage
of the territory. The ladder cars should be adequately
stocked with suitable emergency material. Telephone ccntact
with headquarters should be maintained at frequent intervals.
Members of the supervisory and engineering force should be
available on call in rotation 24 hours a day for advice and
assistance. Arrangements should be made so that, when ap-
proaching storms or other causes of serious trouble ecome
apparent, appropriate men off duty will telephone the ser-

vice dispatcher and declare themselves available if needed.

v - Four service dispatchers. Trouble calls, camplaints, line
clearance for safety, telephonic reports of all outside
activities, communications between and with generating sta-
tions, calls from custamers served at primary v.ltage re-
garding switching or other operating functions, and other
matters relating to system operations, should be routed
through the service dispatcher's telephone desk. Older line-
men of preretirement age can effectively be used as service
dispatchers. Their mature judgment and experience has been
found most helpful in handling emergency situations expedi-
tiously. They shculd maintain a concise but camplete record
of all calls on ar. appro ..ately designed log sheet. It 1is
expected that one man per shift with a reliief man will be
sufficient. As with the trouble men, the relief man can
double with the others when not required in his relief capac-
ity; biweekly rotation of the shifts may be advisable, and
emergency help should be provided during times cf unusval

emergency.

b - A meter and wiring section under competent gsupervision which
will direct all activities relating to the installation, removal

and servicing of meters, custamers' wiring inspection service



andi thef% of current checking. A clerk should be assigned to
this department who will function in a manner similar to the one
assigned to the general foreman's office. Th1s section should
consist of three groups:

i - A moter service group consisting of three power meter men
and four residential metsr men to do all field work involv-
ing meters, with the possible exceptirn of such emergency
calls as are made by thse trouble men. Power meters are gen-
erally more complicated than those used for residential and
cammercial service and, for this reason, two classes of
meter men are recommended, power meter men requiring higher
skill and residential meter men requiring lesser ability.
Men of this group are also able during their rounds to in-
vestigate theft of current activities.

i1 - A meter shop group consisting of one power meter tester,
two residential meter testers and a helper to do all the
testing except periodic routine testes of the more compli-
cated power meters made by the meter service group, calibra-
tion and servicing of meters and other instruments belonging
to the Company. An adequate stock of spare parts should be
maintained to take advantage of the benefits to be derived
from quantity purchasing. Alequate space and vesting equip-
ment for a meter shop should be provided.

iii - Three wiring inspectiors whose duties include the inspection
and approval of custoamers' wiring installations prior to the
connection of service, and installations of cdditional uti-
lization equipment by existing customers. They are in a
favorable position to detect theft of current. Very possi-
bly one or more of these inspectors can fram time to tim.

devote their full time to this latter work.
1o
¢ - A garage crew consisting of two mechanics and two helpers who
will be responsible for the maintenance of all motor vehicles

owned by the Company.
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d - A stores group consisting of a storekeeper, a clerk and a helper
to have jurisdiction over and be responsible for the stocks of

all materials and unassigned equipment to be used by the Company.
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E - RATES

1l - Statement o: Rates

Rates for electric service in Salonika are determined in ac-
cordance with the rate formula established by the Greek government. To
the basic rates determined by the formula there are added various amounts
to cover meter rental, taxes, reconstruction expense, loan repayment,
per.sion fund contributions, etc, as illustrated by the tabulation for

the month of February 1549 on the facing page.

2 - Salonika Rate Level

Salonika rates in 1948 were higher than in either of the other
two cities investigated even though the tax burden was materially less
because of the absence of any municipal taxes applicable to electric
bills. Average kilowatt-hour sales per customer are substantially higher

than in Volos which should tend to result in a lower rate level.
The rates were unnecessarily high for the folluwing reasons:

a - Operating expenses, particularly with respect to payroll,
were much higher than would have been required for the efficient

operation of the property.

b - Energy lost and unaccounted for wég very high, 37 per cent
of power plant output. Losses presumably include large amounts of
unrecorded service, either deliberately supplied free of charge or
stolen in additicon to the ebtnormal losses on the direct~current

distribution system.

c - The amounts added to base rates include an item of 10 per
cent of base rate for the emplcyees' pension fund. This is in ad-
dition to 12 per cent of payroll paid to the fund by the Company
and reccvered {rom customerc in the base rate for energy, plus 6
per cent of payrcll paid by the employees. Total payments to the
fund were L5 per cent of payroll.

If the eccnomies and other operating changes recomme -‘ed in

the sections dealing with accounting, generation and distribution had



been made in 1948, and if unrecorded service had been regularly metered
and billed, Salonika rates would have been reduced 29 per cent and cus-
tomers would have saved §5,6L6,000,000 drachmae in comparison with the

rates actually in effect during the year. In addition, the earnings of
the Company would have been increased by 1,372,000,000 drachmae for the

year.

The foregoing reductions in rates and increase in earnings

would come about as follows:

a - Decreases in operating expenses recommended in other sec-~

tions of this report may be summarized as follows:

Decrease in Expense

(Millions of Drachmae)
Department ‘ Payroll Other Total
Generation 1,806 586 2,352
Distribution & Engineering LS3 (145) 308
Accounting & General L0Oo - LoO
Total 2,¢ 7 Ll 3,100

( ) indicatec red figure

b - Through the operation of the rate formula any reduction in
payroll is passed dircctly to the customers in the form of reduced
rates. Therefcr e, the recommended reduction of 2,659 million
drachmae in payroll would mean a corresponding reduction in base
rate revenue., To base rate revenue there is added an average of
34.6 per cent to cover taxes, loan amortizalion, and pension fund.
Total saving to customers would ke 2,659 million drachmae decrease
in base rate plus 3L.6 ver cent for taxes and other additions as-

sessed on a percentage basig, or 3,540 million drachae,

¢ - The reductior of 586 million drachmae in "Other" generation
expense represents savings in fuel and lubricating oil thrcagh more
economical cperation. Rates cre not affected by fuel ecormy (but
only by the price paid per torn of fuel oil) and therefore this en-
tire saving would be retained by the Company as iucreased earnings.
The recommended incre.se in distributior expense for additional

motor vehicles would ulso no* be passed on to customers and would
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result in decreased earnings of 145 million drachmae. The net
result of these two changes in expense other than payroll would
be an increase of L4l million drachmae in the earnings of the

Company.

d - A reduction in unrecorded service with a corresponding in-
crease in energy sales has the dual effect of (a) reducing the
rates as a result of increasing the number of kilowatt-hour sales
over which total expenses exclusive of fuel and lubricants are
spread, and (b) increasing the Company's earnings as a result of
jincreasing the number of kilowatt-hours to which the fuel element

of the rate formula may be applied.

e - Records of the Company show energy lost and unaccounted
for as 37 per cent of generating station output. It is improbable
that more than 25 per cent was actual physical loss, the remaining
12 per cent being unrecorded service. If the unrecorded service
had been regularly metered and billed, base rates would have been
reduced 10.5 per cent or by 1490 million drachmae and total pay-
ments by tie customers who paid for their service would have beern
reduced 1490 million drachmae plus 3L.6 per cent for taxes and other
items or 2006 million drachmae.

f - Applying the fuel element of the rate formula to additional
energy sales, equivalent to 12 per cent of generating station out-
put, would result in an increase of 931 million drachmae in the net

earnings of the Company.

Following is a summary cf the foregoing effects:

Millions of Drachmae
Reduction in Increase in
Rates (Payments Net Earnings
by Customers) of Company
Reduction of operating expenses 3,6L0 L1
Regularly metering and billing

present unrecorded service 2,006 931
Total 5,6l6 1,372




If the present 10 per cent addition to certain of the base
rates for the pension fund were eliminated, payments by customers would
be further decreased to the extent of 873 million drachmae,

3 - The Rate Formula

a - Formu a
Electric service rates outside the Athens area are determined
by formula established by the Greek government and administered by the

Ministry of Transport.
The Greek rate formula in its basic form is stated as follows:
Rate per kwh )

for a particular ) = K(
class of business)

S+ P T

M + 250) + 0.8 m
- K is a factor depending upon the class of business,
- S is an allowance for maintenance and depreciation.

1
2
3 - P is the payroll and related payroll expenses,
N

- M is the total of kilowatt-hour sales tc the various
classes of business multiplied by the corresponding
values of K.

S - The item of "250" is an allowance to cover general
expenses and profit.

6 - 0.8 ié%ﬁ is an allowance to cover the cost of fuel

and lubricating oil based on the cost of fuel oil in
drachmae per wmetric ton,

The first term in the formula is intended to produce income per
kilowatt-hour to recover costs of supplying service including payroll,
maintenance and depreciation, taxes assessed against the Company, general
expenses and profit., The second term determines the charge per kilowatt-
hour to recover the cost of fuel and lubricating oil which is.applied

uniformly to all sales regardless of volume or class of business,

A base rate, for each class of service is established from use
of the formula; hc iever, the base rate does not represent billing to the
ultimate customer as taxes, rehabilitation loan repayment, meter rental,

etc are added in various amounts.
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The monies accrued from application of the base rate to kilo-
watt-hours sold plus meter rental charge are accounted for as "revenue"
to the utility. 4ll other collections from customers are treated as
receipts for the account of the various taxing authorities or other

agencies.

Following is a description of the various elements of the for-

mulas

K is a factor depending upon the class of business. There are
certain authorized variations in the values of this factor but the ones

most frequently used are as follows:

Class of Business K
Private lighting 1.00
Public lighting 0.80
Small industry 0.65
Large industry 0.L5
Irrigation 0.L5
K is important element of the formula, The values in use

appear to have been determined by the Minister of Transport on the basis
of advice from his staff and advice from managers of utility enterprises.
It is probable that the values were determined on tne basis of historical
rate levels more than on considerations of cost, value of service, or

average load factors for the various classes of service,

K does not represent the relative rate level paid by the various
classes of customers as it does not apply to the fuel or second term of
the formula, Thus, for example, the rate per kilowatt-hour corresponding
to a value of X = C,li%5 is approximately 6O per cent of the rate for which

K = l.ol

S is an allowance for maintenance and depreciation., 3.5 per
cent of plant investment is allowed for depreciation and 2.0 per cent for
msintenance. 1In order to adjust for the inflation of the Greek currency,
the prewar plant investment is multiplied by LO in applying the 3.5 per
cent for depreciation and by 10O in applying the 2.0 per cent for main-
tenance, For postwar investments in plant additions, the basic perrent-

ages are applied without multiplying factors.
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The basic percentages used for depreciation and maintenance
are only moderately higher than the corresponding average values pre-
vailing in the United States and presumably agree reasonably well with
physical requirements., A member of the staff of the Ministry of Transport
has recommended increasing the multiplying factor for inflation adjust-
ment, While the presentation indicates that the cost of materials has
increased substantially more than indicated by the multiplying factors,
it did not undertake to demonstrate the overall need of an increase in
utility revenues. The need of such increased revenue is not apparent

for the companies investigated but may ~ ~+sibly be for smaller ones,

P is the total nayroll and related payroll expenses such as
holiday bonuses, social security taxes, pension fund contributions, etc,
Also included are certain miscellaneous items less clearly related to
payroll such as cost of fortifying power plants, contributions for the
minicipal security force, capital tax levied by the Greek government,

price paid for fuel oil in excess of standard tariff, etc,

The inclusion of total payroll and related payroll expenses in
the formula as an operating expense is a factor that has a definite bear-
ing on the base rate that is charged for electric service under the for-
mula; (a) there is no measure of the limits to which payroll can be in-
creased and still be considered a necessary expenditure to perform the
duties of managing, engineering and operating a utility and (b) payroll
for maintenance and repair is included in the total payroll giving in

effect a dual allowance for maintenance and repair expense.

M is the sum of the kilowatt-hour sales to the several classes,
multiplied by the corresponding values of K. That is, it is kilowatt-
hour sales ror private lighting multiplied by 1.0, plus sales for public

lighting times 0.6, plus small industry sales times 0.65, etc.

The item "250" in the formula is an allowance to cover general
gexpenses and profit, This item has been increased from time to time, to
the extent that the value in effect was considered inadequate, but no in-
formation was available to indicate the basis on which its adequacy was

judged.
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The last part of the formula, 0,8 Té%ﬁ‘ is intended to cover
the cost of fuel and lubricating cil., It is based on the cost of fuel
0il in drachmae »er ton, "T," and on an allowance of 0.8 kg (176l 1b)
of fuel ¢il ver kilowatt-hour sold. The portion of the tormula that
deals witn fuel and lubricating oil allowance is toc high for large oper-

ations and may be too low for small operations.

b - Comnents on Rate Forinula

It is perhaps striving for oversimplification of a complex
problem to aitempt to design a single formula that would permit tne pres-
ent power companies in fOreece, regardless of size, locAation or tne eco-
nomic conditions of the territory served, to operate at & reascnable
profit. Unless the formula were extraordinarily ccaplex, it would almost
certainly result in mere revenue than necessary for some companies and

2ss than necessary for others.

Pricing of electric energy cannot be reduced to an exactness
based on economic fundamentals alone, as pclitical, social and business
considerations are important, However, a price structure must te built
on an economic toundation if it is to perfcrm its function., 7In pricing
electric serwvice, there are two peneral principles tnat should be adhered

to if overall pgood is tc accrue to producer and user,

First, the rates as a whole snculd vroduce an income sufficient
to result in an adeguate return on the capital invested wnich cnculd be

sufficient to attract additional capital to the enterprise, wnen needed.

Second, the rates to the various classes of custoners snould
be adjusted to result in the maximum sdle of energy at tne lowest pos~

sible cost to the consumer.

Inflationary periods make the addition of a third factor neces-
sary; namely, tne ability to adjust rapidly tne price cnarged for electric

service as costs and property values change.

1 - Adequacy of Revenue Under Formula
The formula agpears to preduce sumewhat more adequate rev-

enue for the companies located in the three largest cities outside



the Athens area but it is possible that it does not produce enough

revenue for certain of the smaller companies.

2 - Rates and Rate Structure

The incentive of management to operate efficiently under
the terms of the formula is greatly reduced by the ease with which
the formula permits increasing rates as a means of passing exces~
sive payroll expenditures along to customers, This is almost un-
avoidable if the formula is to have sufficient flexibility to keep
pace with wide fluctuations in costs. At the present time, the de-
mand for electric service is so great that the protlem is one of
producing and delivering energy at any price witnout the necessity
of developing markets., As the power supply mcre nearly approaches
the demand for service, the possibility of passing along unneces-
sary costs will be limited to some extent by the refusal of cus-
tomers to take service at excessively high rates, At that time the
pricing of electric service to result in the maximum sales of energy
at lowest possible cost to the consumer presents a problem of rate
structure. Rate structure 1is tconcerned with the forms of the rates
and the suitability of those forms to the requirements of the vari-

ous classes of customers to be served.

The Greek rate formula is not specifically restricted to
any one form of rate but general practice results almost exclusively
in the use of the so-called straight-line rate. Of all rate forms
in general use today, the straight-line rate is the one least suited
to result in the maximum sale of energy at the lowest cost to the

consumer,

The straight-line rate and various other rate forms are

discussed below in great detail,

¢ - Inflation Adjustment

The rate formula is well suited to making the necessary prompt
adjustment in rates to compensate for currency inflation and price flue-~
tuations. This one feature is of sufficient value to have justified the
use of the formula during the disturbed economic conditions of the past

several years.

88



d - Month-to-Month Fluctuations

In theory, rates are determined each month on the basis of the

cost and sales data for that month. Even under a fixed price level, this
would result ®° month-to-month fluctuation of the rate level. Not only
would the rates .luctuate, but the fluctuations would be in the wrong
direction. For example, in the off-peak season of the year, the reduced
volume of kilowatt-hour sales and the relatively stable level of costs
would result in an increased rate - at the time when it might be desir-
able and feasible to reduce rates in an effort to increase the volume

of sales. Also, the uncertainty in customers' minds resulting from a
constantly fluctuating rate level could scarcely fail to have a depress-
ing influence on energy sales, As a practical matter, the formula is
not applied literally in this respect. All three of the companies vis-
ited, and presumably most others as well, take steps to smooth out these
seasonal variations in rates and to permit changes in rate level to be-
come effective only to the extent that they may be necessitated by longer-

term changes in costs or sales volume,

It should be noted, however, that there is no uniform method
in use for smoothing out these month-to-month fluctuations. At best, it
involves complex computations and, although time was not available to
examine the computations in detail, it appeared that in some cases the
resulting rates, averaged over a period of several months, were somewhat
higher than they would have been under strict application of the rate
formula. The Ministry of Transport is aware of tlhie practical necessity
of eliminating the month-to-montn fluctuations but, although the basis
of calculation is generally reported to the Ministry, the reports are
not complete and the Ministry is nowhere near adequately staffed to check

them in detail,

e - Rate Forms

The rate form most commonly used in connection witn the rate
formula is the straight-line rate which provides a uniform charge per
kilowatt-hour regardless of the number of kilowatt-liours used of the

customer's demand or load factor,
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The straight-line rate is not well suited to encouraging the
fullest possible use of service or to producing the lowest average rate
per kilowatt-hour for a given class of service. In a community in which
the average sales per customer are low, straight-line rates will neces-
sarily be high. However, if the average sales per customer in such a
community were to double, the cost to the utility company of providing
the service would not increase in anywhere near the same proportion.
Consequently, for sucih increased use, the Compary can afford to offer
a substantially reduced rate. If the increased use were made equally
by all customers, & reduced straight-line rate might be suitable. How-
ever if, &s is more usually tne case, substantial increases in use of
service are to be made by relatively few customers iif' the additional
service is available at a low enough price, the objective cannot be at-

tained witn straight-line rates.

Rate forms in common use today that are useful in encouraging
increased use of service may be grouped under two general types: block

rates and demand-and-energy rates.

An example of a block rate is as follows:

1500 drachmaze per kilowatt-hour for the first
10 kilowatt-hours per montn

1000 drachmae per kilowatt-hour for the next
15 kilowatt-hours per month

500 drachmae per kilowatt-hour for all addi-
tional kilowatt-nours used per month

In applying this type of rate, a customer who used 50 kwh in one month
would be billed for 10 kwh at 1500 drachmae, 15 kwh at 1000 drachmae and
25 kwh at 500 drachmae. With tnis form of rate, substantial reductions
in price may e made for increased use of service without reducing the

price to those customers wno make very limited use.

In Salonika, use is made of the so-called "step" rate by which
all energy used by a single cusvomer is billed at a single rate per kilo-
watt-hour but the rate per kilowatt-hour is determined by the number of
kilowatt-hours used, For example, in the rate for private power, if a

customer used less than 200 kwh, the rate per kilowat’-hour would be
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1490 drachmae per kilowatt-hour (in February 19L9) but if the customer
used between 201 and 500 kwh, the rate for all kilowatt-hours used, in-
cluding the first 200, would be 142l drachmae per kilowatt-hour. Step
rates have certain technical disadvantages and have generally been super-

seded by block rates.

Demand-and-energy rates may take a number of different forms,

The simplest form is as follows:

25,000 drachmae per month per kilowatt of demand
500 drachmae per kilowatt-hour

The energy (or the demand) portion of a demand-and-energy rate may, if

desired, consist of two or more blocks, as follows:

25,000 drachmae per month per kilowatt demand

700 drachmae per kilowatt-hour, first 500
kilowatt-hours used per month

350 drachmae per kilowatt-hour for all addi-
tional kilowatt-hours used per month
Or the demand charge may be derived by varying the number of kilowatt-
hours in a given block as follows:
1,000 drachmae per kilowatt-hour, first 50 kwh
used per month per kilowatt of demand
500 drachmae per kilowatt-hour for all addi-
tional kilowatt~hour used per month
Demand-and-energy rates are useful in encouraging customers to
operate at a high menthly load factor. In order to be most useful, how-
ever, they must be carefully designed to meet the requirements of the

classes of service to which they are to bz applied.

Another factor to be taken into account in designing a rate
structure is the minimum monthly bill. The Salonika Company applies
minimum bills as authorized by the Ministry of Transport - charging for
a minimum of 2 kwh for residential service and a minimum of L kwh for
nonresidential private lighting service. In general it would appear
that minimum bills two to three times as nign as those now in effect
would more equitably distribute the total cost of providing service and

would be otherwise in the public interest.
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Lk - Continued Use of Rate Formula

It is recomuended that the rate formula be continued in use un-
changed during the interim period until power is available from the inter-

connected system,

When power becomes available from the interconnected system it,
is recomnended that a new rate structure be adopted embodying block-rate
and demand-and-energy rate schedules suitable for the various classes of
service, If the economic conditions of the country are sufficiently
stable at tnat time, it is recommended that the rate formula be completely
abandoned. Rates should then be designed to cover efficient management
and operating expenses and to produce a reasonable return on invested
capital and to encourage the fullest use of the available power supply.

If economic conditions are not sufficiently stable at that time, an ap-
propriately modified rate formula might be continued in effect temporarily

as a basis for the proposed r.*e structure.
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IIT - ANALYSIS OF OPERATIONS

A - INTRODUCTION

By American standards, electric rates in (reece are very high.
There are many factors contributing to this high rate level. To some
extent the factors affecting the rate level are within the control of
management; to some extent the high rate level is the result of actions
by local end national governmental agencies; and to a considerable extent
the rate level is a reflection of the general economic condition of the

country as a whole and of the individual communities.

The fcllowing general analysis of the operations of the utilities
serving the cities of Salonika, Volos, and Patras is concerned primarily
with factors affecting the rate level, shcowing the influence of each and
indicating steps to be taken to enhance the contribution of the electric
utility industry to the economic welfare of the country. In general, it
is shown that the three factors ~ management, government, and general
economic conditions - are about equally responsible for the present high

level of rates.

B ~ OPERATING EXPENSE ANALYSIS

The operating expenses are the greatest single factor that
enters into the determination of the base rate charged for electricity.

1948 ~ Drachmae
Revenue Operating Expense %
Salonika | 1L,276,87%,398 | 10,301,071,L93 72.14
Volos 3,L480,513,805 2,611,672,590 75.00
Patras 5,239,745,701 5,141, 355,217 $8.10

1948 - Drachmae

Operating Expense | Payroll Expense y 4

Salonika | 10,301,071,L93 5,471,523,205 | 53.0
Volos 2,611,672,590 1,166,359,960 Lk .6
Patras 5,141, 355,219 2,312,038,L86 L5.0




Payroll expenses are the greatest single factor entering into
operating expense. Control of payroll is therefore a necessity in admin-

istering operating expense.

The individual analysis of accounting, generating, distributing
and general expenses in Salonika, Volos and Patras indicate that all three
companies are over-staffed. The excessive payroll in Salonika is indi-
cative of a practice which appears to be the result of government policy
to relieve unemployment by over-manning operations, rather than an
indication of inefficiency of local management., If basic rates are to
approach a reflection of necessary costs, payrolls must be reduced by
the elimination of personnel not required in the efficient operation of
the plant.

Moderate savings in the use of fuel oil (5 to 18 per cent) and
substantial savings (LO to 50 per cent) in the use of lubricating oil
could be made by more competent and alert administration in the three
companies., Such savings would reduce foreign exchange required for oil
imports and increase the profits of the individual companies, but would
not affect the rate, due to the nature of the formula by which rates are
determined.

A decrease in the prices paid for fuel and lubricating oil
would decrease the rate level and, because of the nature of the rate

formula, would decrease slightly the income of the individual companies.

Fuel and lubricating oil costs per kilowatt-hour generated are
very high. While the company managements could reduce this cost by
roughly 10 to 20 per cent, a much more substantial part of the fuel cost
is the result of government policy. The prices paid for fuel and lubri-
cating oil are controlled by formula established by the government and

result in high prices for the following reasons:

1 - Included are substantial taxes, the amounts of which
could not be exactly determined but are at least 25 per
cent of the selling price in the case of fuel oil and
at least 30 per cent on lubricating oil.
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2 -« Included are what appear to be excessive allowances for

overhead and handling charges.

3 - Included are in the case of fuel oil, a "State balancing
account and coal subsidy" by virtue of which the larger

cities are obliged to L4y a part of the cost of deliver-

ing oil to the smaller "up country" communities.

L4 - In the case of fuel oil, the price structure is based on
small-quantity delivery and thereby denies to the larger

users the price benefit of large-quantity delivery that
would be obtainable in a free market.

The following tabulation of various operating expense ratios

will serve as a comparison of the three companies.

Corresponding figures

for the United States are supplied not as a standard of comparison but

rather as a partial explanation of wide differential existing in rates

prevailing in the two countries.

Volos|Patras| U S

Production Expense

Drachmae per kilowatt-hour Net

Generated 289 178

Drachmae per kilowatt-hour Sold L19 2L6 50
Distribution Expense

Drachmae per Customer 42,176 |49, L08|10L,700

Drachmae per kilowatt-hour Sold 161 59 15
Customers' Accounting & Collection Exp

Drachmae per Customer 14,882 125,084 | LO,100

Drachmae per kilowatt-hour Sold 57 30 1
Administrative & General Expense

Per cent of Operating Revenue 9.9 19.7 6.5

Drachmae per kilowatt-hour Sold 142 121 19J

In the cases of distribution expense and customers' accounting expense,

the correct unit to use in comparing efficiencies of operation is the

expense per customer. Expenses per kilowatt-hour are included only to

show the effect on current rate levels.,

Thus, it will be noted that,



whereas distribution expense per customer in the United States is more
than twice as great as in Volos or Patras, the amount of such expense
that must be recovered for each kilowatt-hour sold is only one-fourth
as much in the United States as in Patras and less than one-tenth as
mich as in Volos because of the substantially greater average kilowatt-

hour sales per customer in the United States.

To whatever extent management is responsible for high opereting
costs, including those items that affect only the individual company's
profits as well as those affecting the rate level, the cause appears to
lie in the inadequate supervision of workers and in the inexperience of
operators, technicians, and supervisors in the operation, and particularly

the maintenance, of Diesel engines.

C - ENERGY ILOSSES

Whenever electrical energy is delivered by wires from one point
to another some of it is lost as heat. The amount of this loss can be
minimized by appropriate selection of transmission and distribution volt~
ages, sizes of conductors, size and spacing of transformers, and other
engineering consideration, but it cannot be entirely eliminated. In the
United States, losses average about 1C per cent of the output of power
plants. The losses for Volos and Patras would be expected to be some-
where between 12 and 15 per cent, and for Salonika, where the power supply
is direct current, and distribution is at low voltage, losses should not

exceed 25 per cent. Losses reported by the three companies are as fol-

lows:
Excess Over
Losses Maxdmm
Reported Expected
Salonika 36.9 11.9
Volos 21.L 6.4
Patras 27.8 12,8

The "excess over maximum expected" is very probably not actual physical
loss. It is better classified as "unrecoraed service," service that is

either supplied free of charge or is stolen., The three companies studied
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could well afford to be more aggressive in preventing theft of energy.

No investigation was made of the legal remedies available to the companies
in such cases. If local ordinances are not adequate in this respect it
would be in the public interest to strengthen them. To the maximum ex-
tent possible, the deliberate supplying of service free of charge should
be stupped.

The effects of "unrecorded service," whether deliberately sup-
plied free of charge or the result of theft, is two-fold. It increases
the rate level to the customers who pay for their service and 1t decreases
the profits of the individual companies.

D - ANALYSIS OF TAXES

Following is an analysis of taxes paid (in thousands of drachmae)
by the three companies in 1948, This tabulation is not presented as being
either exact or complete. The amounts of some of the taxes, such as
those applicable to fuel oil and particularly to lubriceting oil, could
only be approximated. The total tax burden undoubtedly exceeds the amounts

shown.
1948 Taxes in Thousands of Drachmae
Taxes Applicable to Salonika | Volos Patras
Customers' Bills 1,910,700 770,260 1,110,700
Fuel 0il 720,400 165,250 435,700
Lubricating 0il unknown L0, 05C 73,L50
Operations 60, 500 83,050 150, 500
Total 2,691,600 { 1,058,610 1,770,350
Per cent of Billing* 13.8 22.5 25.5
Per Kilowatt-hour Sold
(Drachmae) 217 320 156
#'Billing" is the total amount paid by the
customer, including taxes and other added
charges.
##* Does not include taxes on lubricating oil,

Corresponding figures for the United States are 18.3 per cent
of Billing and 0.3¢ (30 drachmae) per kilowatt-hour sold. While the tax
burden, in per cent of billing, is only moderately greater, and in
Salonika is somewhat less than in the United States, taxes per kilowatt-~
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hour sold in Patras are five times, in Salonika seven times, and in

Volos more than ten times as great 2s in the United States.

Most of the excise taxes applicable to electric service bills
in Greece are levied as a percentage of base rate which is a much more
desirable form of tax than those levied as a fixed amount per kilowatt-
hour. With the percentage type of tax, the amount per kilowatt-hour
decreases as the basic rate decreases although the total amount of the
tax may increase if the decrease in the basic rate per kilowatt-hour is

such as to stimulate the use of electric service.

As previocusly shown, in the analyses of the individual com-
panies, there is considerable variation in the amounts and the nature
of taxes added to base rate to establish customers! billing. The vari-
ation with respect to these three companies, appears to be less pro-
nounced than tnroughout the country as a whole. It is suggested that
an improvement in tax policy could be made by establishing country-wide

uniformity in taxes to be apportioned between national and local taxing

authorities on some reasonable basis with the total not exceeding 15 per

cent of the amount paid by customers for the service.

E - ANALYSIS OF PLANT AGCOUNT

The valuation of Electric Utility Plant (the value of power
plants, distribution systems, and other items of fixed capital) has a
distinct bearing on the rate level. That is, if construction has been
uneconomical or if valuations have been otherwise unduly inflated, there

will be a definite tendency toward a high rate level,

The plant accounts of the three cities studied are definitely
not responsible for the high level of rates currently being charged for

electric service.

The amounts currently shown on the balance sheets of the
Salonika, Volos, and Patras companies for Electric Utility Plant appear
to be low. There are three possible explanations for this condition,

namely:
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1 - Although all three companies have revalued their plant
accounts because of the inflation of the drachma, such write-ups

may have been insufficient to fully compensate for such inflation.

2 - In some cases the balance sheets may reflect partially
depreciated plant accounts rather than the original cost adjusted

for inflation.

3 - Distribution Plant, which in all cases appears unusually
low, is influenced to varying extents by the policies of the individ-
ual companies in requiring customers to contribute to the cost of

line extensions,

It is not believed that the low plant valves can be &ccounted
for to any extent by economical standards of construction. The reverse
appears to be the case, as inspection of these properties leads to an
expectation of higher unit costs than those generally prevailing else-

where.

1 - Ratio of Plant Account to Billing

In the United States, investment in electric utility plant is

approx’.artely 3.7l times tae annual billing. In the three Greek cities

the ratio 14 "5 shown below.

Thousands of Drachmae
Valuation Basis | Electric Electric Ratio
Drachmae per Utility | Operating |FPlant to
Pound Sterling | Plant Billing# Revenue
Salonika 18,700 6,697,990 | 19,056,879 0.35
Volos 32,100 L,072,2L9 | 4,713,414 0.86
Patras 20,000 [3,636,ouo 6,95U,L52 0.52

# Billing as used in this tabulation includes
taxes and other added charges to make ratios
comparable to that quoted for the United
States.

It might be argued that billing is higher in relation to plant
account in the Greek cities than in the United States because the Greek
rates are so much higher, While this may have some influence, it is no

where near sufficient to account for an investment per drachma of billing



in Salonika of only 9 per cent, Volos only 23 per cent, and Patras only

1l per cent of the average prevailing in the United States.

This will be

brought out more fully below where it is shown that the production plant

investment per kilowatt of plant capacity and the distribution plant in-

vestment per customer are far below the averages prevailing in the United

States,

2 - Production Plant Investment per Kilowatt of Plant

Capacity

Statistics on 51 electric utilities in the United States having
internal combustion power plants varying in capacity from 1000 to 20, 585
kw show an average production plant investment of $145.61 (1,L55,100

Drachmae) per kilowatt of capacity, based on costs at the time the equip-

ment was installed.

are as follows:

Corresponding figures for the three Greek companies

—

of certain jointly used property.

(a)
(b)

Includes floating stations.

Rated capacity of stationary plants only,
It is not

known whether anything is included in plant

accoun

(c)

t for these units.

Excludes one unit being installed,

3500 kw of hydro capacity.

Includes

Valuation Production KW Rated Investment |Per cent of
Basis Plant# Plant per Kw U S Unit

Company | (Crachma/Pound) | (OO0 Drachma) | Capacity {(000 Drachma)|Investment
Salonika 18,700 L, 874,247 11,140(a) 138 30
22,500(b) 217 15
Volos 32,100 1,700,853 1,925 88L 61
Patras 20,000 1,765,252 6,566(c) 272 19

# Approximate. Includes allocations

With respect to investment in power plant capacity, Volos,

which has the highest valuation basis, probably comes somewhere near

showing the true historical value adjusted for inflation, being 61 per

cent of the U S average.

sideration to the lew valuation basis,
cludes nothing for the floating plants, adjustment to 32,100 drachmae per

Patras appears definitely low, even giving con-

If the Salonika plant account in-

pound would show a value only 15 per cent lower than Volos,
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3 - Distribution Plant Investment per Customer

While distribution plant will vary to some extent with load
density, it is more nearly proportionats t~» the number of customers
served. In the United States, 66 companies, each serving less than
25,000 customers, have an average distribution plant investment of $156
(1,550,000 Dracimae) per customer, based on costs at the time the equip-
ment was installed. Corresponding figures for the three Greek cities are

as follows:

Valuation Distribution|{Number of Investment |Per cent of

Basis Plant#* Customers | per Customer|( U S Unit

Company |(Drachma/Pound)|(000 Drachma)|(12-31-48)|(000 Drachma)|Investment
Salonika 18, 700 1,565,767 21,847 72 5
Volos 32,100 2,267,453 13,018 174 11
Patras 20, 000 1,787,833 | 13,684 131 8

#* Approximate.

Includes allocations
of certain jointly used property.

. the actual historical distribution system investments adjusted for currency
The Volos investment, which is the largest of the three, is
Practices with re-

inflation.
only 11 per cent of the average for the U S companies.

It is hardly conceivable that the foregoing figures represent

gard to requiring customers to contribute to the cost of line extensions

vary between the three companies and the individual company's policies

have varied with time.

Apparently all three companies have always, in

general, required some contribution, and one or more of them have, at

times, required the prospective customer to pay the entire cost of ex-

tending the distribution system to serve him.

It is possiblie therefore,

but by no means probable, that the amounts now shown on the companies!

books as distribution plant represent the total investment made by the

Company, excluding the portion paid for by the customer.

F - ANALYSIS OF GENERAL FACTORS

on the overall economics of the electric utility business,

There are a number of physical factors that have great bearing

Some of these

are fully within the control of management while others are more depend-

ent upon the economic conditions of the country and the individual com-

nmnity.

Some of the more important of these are discussed below,
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1l - Kilowatit~hour Sales per Customer

One of the most important factors affecting the rate level is
the average number of kilowatt-hours sold per customer. Many of the
elements of the cost of suprlying electric service are entirely independ-
ent of the number of kilowatt-hours supplied. Others increase only
slightly with kilowatt~hour sales., As an example, the sum of distribution
expense, customers' accounting and collection expense, and administrative
and general expense would probably inc—:ase very little, if any, if the
number of customers remained constant but the kilowatt~hour sales per
customer doubled. For Patras, these three items amounted, in 1948, to
176,476 drachmae per cusiomer or 210 drachmae per kilowatt-hour sold.
Assuming no increase in these expenses, doubling the sales per customer
would result in a saving, in these three items of cost alone, of 105
drachmae per kilowatt-~hour or 23 per cent of the base-rate revenue. The
saving in these three items of operating expense is by no means the total
saving that would result from doubling the energy sales per customer. A
more complete analysis cf all factors involved would indicate a reduction

in rate level in the neighborhood of LO per cent.

To a great extent, kilowatt-hour sales per customer are a re-
flection of the economic development of the community. Obviously if
there is no industry in the community, it would be impossible to secure
a large volume of industrial business, and similarly, if the earnings of
the people of the territory served are so low that they cannot afford to
purchase appliances that use electricity, no amount of managerial ability

or aggressiveness can greatly increase the sale of electrical energy.

Up to the 1limit of the economic capacity of the community,
however, kilowatt-hour sales per customer are definitely within the
control of management. The steps to be taken to increase energy sales
are first, to adopt a rate structure that will encourage, and make econom-
ically feasible, the increased use of service, and second, to promote

aggressively the fullest possible use of the service.

With respect to the aggressive promotion of the sale of their

service, none of the companies appear, at present, to be well organized



or to be making much progress. There is some evidence, however, that
before the war some progress was being made in this respect. At present,
the company managements appear to be entirely concerned with the technical
and engineering aspects of their operations and much too little concerned

with the business or commercial aspects.

2 ~ load Factor and Diversity

System load factor is of even greater importance than kilowatt-
hour per customer in determining the cost of supplying electric service.
Load factor is a measure of the kilowatt-hour produced in a day, year, or
other period of time in relation to the system load in kilowatts, and is

usually expressed as a percentage.

Salonika and Volos, which have the highest rates, had load
factors for 1948 of about 35 per cent. Patras, with the lowest rates,
had a load factor of LL per cent. The Patras load factor is highest be-
cause the load is more diversified. A much larger percentage of sales
are for industrial purposes, and the kilowatt-hour sales per residential
customer are about twice as great in Patras as in either of the other two

cities.

System load factor can be improved through rate and sales pro-
motional policies designed to give special encouragement to classes of
business that are predominantly off peak. In all three cities the peak
load occurs during the evening in the winter months. System annual load
factor therefore could be increased by serving proportionately more summer-

time load or day-time load at any time during the year.



STATISTICAL CQMPARISON

ELECTRIC UTILITY OPERATICNS IN
SALONIKA - VOLOS - PATRAS - 19LB

Ttem

No. Ttem Salonika Volos Patras

1 | Population of Area Served 315,000 (1) 63,000 93,000

2 { Number of Customers (Average for Year) 20,915 (2) 12,613 13,435

3 | Population per Customer 15,1(6) 5.5 6.9

L | Generating Capacity - Kw 11,565 (3) 1,880 5,800 (k)

S | Peak Load - Kw 6,500 1,550 4,100

6 ~ % of Capacity 56 82 et

7 | Kwh Gross Cenerated 20,7058, 332 L,lL32,LL0 15,868,760

8 | Annual load Facter 36.3 32.6 L.l

9 | Kwh Net Generated - Total 19,780,059 L,3L3,800 (5)| 15,687,000
10 - Diesel 19,780,059 L, 3L3,800 10,428,000
11 - Hydro - - 5,259,000
12 | Fwh Purchased o] 186,000 0
13 | System Input (9) + (12) 19,780,059 b, 529,800 15,687,000
1L | Company Use 37,939 238,1€0 -
15 | Losses - Kwh 7,323,989 987,458 b, 356,183
16 - % of System Input 3.0 21.8 27.8
17 | Kwh Sales - Total 12,418,131 3,304,182 11,330,817
:8 ~ Per Capita 39.4(8) L7.9 1218
19 - Per Cusicmer 594 262 8L3
20 | Kwh Sales - Private Lighting - Per Customer 296 117 166
21 - % of Total L3.2 LO.5 17.3
22 ~ Street Lighting - Per Capita 1.4 3.3 5.8
23 = Indust-ial 2,534,681 1,Ll6,700 7,399,875
2L - Per Capita 8.0 21,0 79.6
2¢c - Per Customer 1,685 1,kL53 15,071
26 - % of Total 20.L L3.8 65.3
27 | Total "Revenue" (Thousands of Drachmae) (9) 1L,028, 522 3,467,150 5,302,191
28 ~ per Kwh Sold - Drachmae 1,130 1,0L9 L68
29 - per Customer - Drachmae 670,740 27L,887 39L,655
30 | Total "Payments for Service" (Thousands of Drachmae) (10) 19, 26L, €02 L,713,L9L 6,954,452
n - per Kwh Sold - Drachmae 1,551 1,L30 [
32 - per Customer - Drachmae 921,088 373,701 617,637
33 | Total rayments for Private Lighting (Thousands of Drachmae) 10, 8LL, 7LYL 2,520,829 2,635,714
34 - per Kwh Soll ~ Drachmae 2,023 1,882 1,34
35 - per Customer - Drachmae 599,621 219,546 223,422
36 | Total Payments for Industrial Service (Thousands of Drachmae) 3,532,049 1, 508, 066 3,105,159
37 - per Knh 1,393 1,002 120
38 | Praduct'cn Expense® 7,085,987 1,403,152 2,770,368
19 - per Kwh Net Generatedw## 358 323 177
Lo - per Kwh Sold#s 571 L2s5 245
Ll Fuel Cost# 2,881,603 661,006 1,742,737
L2 - per Kmh Diesel Net Generated#* w6 152 167
1.3 ~ per Kwh Sold# 232 201 154
LL | Fuel #-d Lubrizating 011 Cost# 3,61h,2¢1 794,537 1,967,567
LS ~ per Kwh Diesel Net Generated#® 183 183 191
Lé ~ per Kwh Soldw 291 240 175
L7 | Purchased Power Cost# - 128,8L6 -
L8 - per Kewh Purchasedw# - 693 -
L9 | Productior. Expense - Excluding Fuel, Lubricants, Purchased Power¥ 3,471,726 L79,75 782,821
50 - per Kw Station Capacityss 299,674 255,196 134,969
51 - per Imh Net Generated## 176 110 50
52 - per Kwh Solds* 280 145 69
53 | Distribution Expense® 1,5L8,598 510,825 663,796
Su ~ per Customer#s 74,042 L0, 500 L9, LOB
1 - per Kwh Solds 125 155 59
56 | Customers Accounting and Collection Expense# 975,268 187,706 337,008
€7 - per Customers* 46,630 1L, 882 26,G8)
58 - per Kwh Sold## 79 57 30
59 | Administrative and General Expenses# 691,229 L67,696 1,370,163
60 - % of Revenue L.9 13.5 25.8
61 - per Kwh Soldw 56 142 121
€2 | To%al Operating Expenses# 10, 301,071 2,611,673 5,141,355
63 - & of Revenue 73.4 75.3 97.0
6L [ Total rayroll and Related Expenses# 5,741,372 1,166, 360 2,312,038
65 - % of Operating Expenses S5.7 Lh.7 Ls.o0

# Thousands of Drachmae

## Drachmae
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NOTES APPLYING TO STATISTICAL COMPARISON
SALONIKA - VOLOS - PATRAS

315,000 is the estimated population of metropolitan Salonika but
not the population of the area served by the Electric Company since
some 5100 customers in the same area are served by the Neapolis and
Calamaria companies.

Number of customers as reported by the Electric Company is 20,915,
There are, however, a large number of indirect customers {informally
reported to be as high as 7000) because of the snortage of meters,

Total generating capacity in Salonika is 22,50C kw. Capacity in
condition to operate at time of inspection (June 1949 ) was 11,585 kw,

Wintertime capacity after completion of repairs and installation
under way in June 19L9.

Estimated gross generation was L,L32,LLO kwh., Station service esti-
mated to be 2 per cent of gross.

Population per customer based on the reported customers of the
Electric Company only. When the 5100 customers of the Neapolis
and Calamaria companies are included, the pcpulation per customer
would be decreased to 12,1.

Except for station service, no energy was reportcd as Company us
by Glafkos.

If Neapolis and Calamaria sales are included, total per capita sales
in Salonika would be approximately L2,

"Revenue" is base rate billing and meter rental but excludes excise
taxes and other added charges,

"Total Payments for Service" include "Revenue," taxes, load repayments
and all other amounts paid by customers for service,
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A=l

e SALONIKA TRAMWAYS AND ELECTRIC COMPANY

BALANCE SHEET - DECEMBER 31 19L8

(In Drachmae)

Assets

Utility Plant (3ee Note 1)
Tramway Plant
Electric Plant
Total Utility Plant

Current Assets
Cash on Hand
cash in Banks
Accounts Receivable
Customers - Service - Note 2
GCovernment and Municipal - Service - Note 2
Employees - liote 2
Other
Materials and Supplies
Operating, Maintenance and Construction
Materials
Fuel 0il and Lubricants
Total Current Assets

Total Assets

2,718,672,185
1,592,300,784
722,632,436
399,693,379

2,045,987,830
6,697,992,534

751,557,610
190,486,529

463,726,071
248,659,590

5!&330298.78&

942,0LkL,139

8,743,980,364

7,087,726,584

15,831,708,9L8

Liabilities and Capital

long-Term Debt (Note J)
Property Purchase Obligations - Due Serially
1949~1971 Payable in Belgian Francs,

(69,558,33L) (including matured and unpaid
installments BF 11,932,58L)

Current Liabilitles
Taxes Accrued
tmployees Christmas Bonus Accrued
Due Employees Pension and Cther Funds
Customers' Deposits
Sundry Creditors
Total Current Liabilities

Reserve for Depreciation of Utility Plant - Note L

Amounts Collected from Customers for Repayment of
Rehabilitation Loans - Note 5

Equity of Greek Government
Original Capital Contribution - Note 6
Ahdvances from Government

Less:
Surplus (Deficit) (Note 7)
Capital Adjustment Account - Debit - Note 8
Net Equity of Greek Government

Total Liabilities and Capital

1,559,768.163
1,907,400,623

1,124,221,886
658,489,000
1,168,186,051
LL47,420,450
257,416,591

864,580,056
3,1L4,000,000

L, 008,580,056

3,L67,168,736

7+929,650,076

3,655,733,978
762,000,000

2,942,913,62L

541,411,270

15,831,708,9L8

The accompanying Noves to Financial Statements should be considered

in conjunction with the above statement




SAIONIKA TRAMWAYS AND ELECTRIC COMPANY

COMPARISON OF INCOME STATEMENTS - COMBINED OPERATIONS

Calendar Years 1948, 2947 and 1946

(In Drachmae)

Operating Revenue
Electric
Transportation

Total Cperating
Revenues

Operating Revenue Deduc-
tions

Operating Expenses and
Taxes (Note 9)

Electric
Tramway

Total Cperating
Expenses and Taxes

Provision for
Depreciation (Note L)

Total Operating
Revenue Deductions

Net Revenues from
Operations

1948 1947 1946

14,276,875,398 | 8,882,308,597 |L4,030,316,674
5,L64,116,900 | 3,2L6,023,000 |2,2LL,197,730
19,740,992.298 |12,128,331,597 |6,27hL,51L,4
10,301,071,493 | 6,378,851,180 |3,25L,816,319
9,729,279,6L6 | 6,14L,979,33L |3,565,377,800
20,030,351,339 |12,523,830,51L {6,820,194,119

416,000,000 346,000,000 -
20,L16,351,339 | 12,869,830,51L |6,820,194,119

(705,359,041)f  (7L41,L98,917)| (5L5,679,715)

( ) indicates red figure

The accompanying Notes to Financial Statements

should be considered in conjunction with the

above statement,
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A-3

SAIONIKA TRAMWAYS AND ELECTRIC COMPANY
COMPARISON OF INCOME STATEMENTS ~ ELEC...IC DEPARTMENT
Calendar Years 1948, 1947 and 1946

Electric Operating Revenues:
Energy Sales to Public

Interdepartmental Transfers -

Tramways Department
General Offices

Total Sales and Inter-
departmental

Miscellaneous Operating
Revenues (Note 10)

Meter Rentals

Total Cperating Revenues

Electric Operating Expenses:
Production Expenses
Distribution Expenses

Customers'! Accounting and
Collecting Expenses

Administrative and General
Expenses - Apportioned

Total Operating Expenses

Net Revenues from COperation

before Provision for Depreciation

(In Drachmae)
1948 1947 1946

959,321,L45| L97,281,619| 230,554,020
10,334,974 L,L93,L68 L,716,693
13,990,136,870|8,837,6L48,853|L4,010,959,111

238,018,088 - -
48,720,440 LL,L59, 7Lk 19,357,563
14,276,875,396|6,882,308,597|L,030,316,67L
7,085,987,3794,317,351,909|2,3LL,005,650
1,548,597,520/1,069,795,72)| U56,522,202
975,257,594 631,185,701| 294,722,416
691,229,000 360,517,849 157,566,051
10,301,071,L93 6.378.851.180E3.25h,816,319

|

3,975,803,905 2,503.h57,h17’ 775,500,355

of Property
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SALONIKA TRAMWAYS AND ELECTRIC COMPANY

DEPARTMENTAL OPERATING EXPENSES - ELECTRIC DEPARTMENT - AS RECLASSIFIED
Calendar Years 1948, 1947 and 1946

(In Drachmae)

Production Expenses:

Salaries - Supervision

Station Labor

Engine Fuel

Lubricants

Water

Tools Expense

Maintenance - Labor

Maintenance - Material
Holiday Bonus

Pensicns

Medical Expenses

Social Security

Employees' Uniforms

Accident Expense

Extra Compensation, Over-
time, Etc

Miscellaneous Generating
Expenses

Rental of Dredges

Cost of Moving Dredge

Total Generating Expenses

Distribution Expenses:

Salaries - Supervision
Labor - QOperation and
Maintenance

Materials - Operation and
Maintenance

Tools Expense

Holiday Bonus

Pensions

Medical Expenses

Social Security

Employees' Uniforms

Accident Expenses

Extra Compensation, QOver-
time » Etc

Miscellaneous Distribution
Expenses

Maintenance - Building and
Furniture - Labor

Maintenance - Building and
Furniture - Materials

Total Distribution Expense

1948 1947 1946
86,510,089 63,518,612 30,583,413
2,175,829,8L49(1,671,783,453| 606,L52,566
2,861,602,708(1,222,035,143| 681,270,080
732,558,298| 363,728,565 271,696,019
k2,901,957 17,561,541 12,645,272
147,162,172 186,296,827 100,910,386
282,070,806 268,945,504 | 292,879,919
243,418,8c0! 135,826,L00 65,351,2L4
283,529,294 165,519,0L0 76,L22,345
85,633,956 L, 756,782 26,849,997
28:5370665 33)0)47)12() 13;9030!-102
- 16,1L0,94¢ 4,519,660
79,500 1,423,610 1,331,549
16,005,000 1,675,000 2,186,000
54,547,167 L2,695,968 27,965,61L
- 68,935,900 Lk, 897,300
- - 66:953 :581
7,085,987,379 |4,317,351,909 {2,3Lk,005,650
174,626,667 112,576,153 58,187,618
831,306,515 | 623,239,278 2L0,354,502
53,445,770 88,639,401 23,046,061
9,356,050 7,435,402 3,021,087
88,105,100 71,855,300 33,LkL9,522
125,7L0,680 63,048,907 35,331,208
38,867,087 13,872,611 12,471,289
7,376,kL22 5,679,5L9 2,769,350
- 8,163,024 4,036,817
710,000 566,790 239,628
26,227,400 28,112,162 13,929,06k
49,252,857 10,045,964 24,067,511
97,104,355 19,624,395 L,901,822
46,478,617 16,936,785 2,716,723
1,548,597,520|1,069,795,721| 58,522,202




SAIONIKA TRAMWAYS AND ELECTRIC COMPANY

DEPARTMENTAL OPERATING EXPENSES - ELECTRIC DEPARTMENT ~ AS RECLASSIFIED
Calendar Years 1948, 1947 and 19L6

(In Drachmae)

Customers! Accounting and
Collecting Expenses:

Supervision

Contracts

Meter Reading
Collecting

Billing and Accounting
Holiday BRonus

Pensions, Medical, Social
Security

Stationery and Printing
Uncollectible Accounts

Total Customers' Accounting
and Collecting Expenses

Administrative and General
Expense - Apportioned
Summary
Production Expenses
Distribution Expenses

Customers' Accounting and
Collecting Expenses

Administrative and General
Expense - Apportioned

Total Departmental QOperating
Expenses - Electric

1948 1947 1946
66,065,000 L4,298,000 20,L42,000
28,042,000 18,516,000 9,000,000

101,100,000 6L,535,000 36,312,000
269,000,000| 169,946,000 82,800,000
228,300,000{ 1kLL,112,000 68,100,000
86,563,L00 55,175,900 22,340,600
116,464,900 76,419,200 34,306,600
32,300,000 18,000,000 12,000,000
L5,k22,29L 10,183,601 9,421,216
975,257,594 | 631,185,701 294,722,416
691,229,000| 360,517,849 | 157,566,051
7,085,987,379|L4,317,351,909 |2,3LL,005,650
1,548,597,520{1,069,795,721| L58,522,202
975,257,594 631,185,701| 294,722,416
691,229,000| 350,517,849 | 157,566,051
10,301,071,493(6,378,851,180{3,254,816,319




SALONIKA TRAMWAYS AND ELECTRIC COMPANY

COMPARISON OF INCOME STATEMENTS - TRAMWAY DEPARTMENT

Calendar Years 1948, 1947 and 1946
(In Drachmae)

Transportation Revenues

Operating Expenses and Taxes
Operation and Mainticenance

Conducting Transportation
Electric Power Purchased

Maintenance -~ Qverhead
Lines

Maintenance - Rolling Stock

Maintenance - Roadway

General

Administrative and

General - Apportioned
Total Operating Expenses

Taxes ~ Gross Receipts

Contributions to Public
Pension and Welfare Funds

Total QOperation Expenses
and Taxes

Net Revenues from Operation
before Provision for Depreci-
ation

1948 1947 1946
5,L6k4,116,900 | 3,246,023,000 | 2,24L,197,730
2,956,976,281 | 1,509,813,572 959,824,250

959,321,445 497,281,619 | 237,887,612
167,392,351 124,438,022 89,107,617
1,991,025,476 | 1,102,383,L72 811,630,720
396,979,479 263,500,725 172,367,332
1,6L46,348,399 | 1,622,686,811 661,889,052
L83,699,527 355,040,247 169,566,050
8,601,742,958 | 5,475,1LL,468 | 3,102,272,633
867,316,006 515,237,631 356,216,516
260,220,882 154,597,235 106,886,651
9,729,279,846 | 6,1L4,979,33L | 3.565,377,800
(L,265,162,9L6)((2,898,956,33L) (1,321,180,070)

( ) indicates red figure




SALONIKA TRAMWAYS AND ELECTRIC COMPANY
NOTES TO FINANCIAL STATEMENTS

L = Utility plant is stated on the basis of a revaluation made in March
1947, under which estimated construction cost of plant at date prop-
erty was acquired from the Belgian interests was multiplied 37 times
in conformity with the formula for revaluation of fixed assets of
limited 1liability companies as provided under Royal Decree published
in Official Gazette No. 273 of September 9 1946. Book value of
electric plant was increased by drachmae 4,578,180,592 as a result
of this revaluation adjustment,

2 - Accounts due from electric customers represent approximately three
months average billings in the case of private customers and approx-
imately six months average billings for government and municipal
customers, Collections appear to be slow but the Company states
that no unusual losses are anticipated. No reserve is provided for
losses on uncollectible accounts but accounts are written off against
current operations as they are determined to be worthless. Amounts
due from employees are being collected through payroll deductions.

3 - Represents amount owed to Companie Des Tramways et d!'Eclairage
Electrique de Salonique under agreement dated October 2 1940 for
transfer of uramway and electric properties in Salonika to the Greek
government, Under this agreement, the above Company was to be paid
the sum of 70,805,002 Belgian francs over a period of 31 years.
Installments due 1941 and 1942 aggregating 1,2L6,668 francs have
been paid, leaving a balance unpaid at December 31 1948 of
69,558,334 francs, of which, installments in the amount of 11,932,584
francs were matured and unpaid. This debt, payable in Belgian
francs, is carried in local currency at the exchange ratio of
drachmae 114 to one Belgian franc, representing a total liability
in drachmae of 7,929,650,076 at December 31 19L8.

L4 - Balance in Reserve for Depreciation of Utility Plant represents pro-
visions made for the reserve for the fiscal years ending March 31
1947 and 1948, The Company is currently providing for the reserve
on the basis of 5 per cent of book value of depreciable property as
of the enc of the fiscal year. The reserve balance of drachmae
762,000,000 as of December 31 1948 was equal to 8.7 per cent of
book value of utility plant as of that date.

5 - Under authority granted by the Greek Ministries of Finance and
Transport, the Company collected from its electric customers over
the period July 1946 to December 31 1948 the sum of dracimae
2,942,913,62L for the purpose of providing funds for the repayment
of rehabilitation loans. Collections were made at the rate of 15
per cent of the base electric bill prior to October 20 1948, when,
upon instructions from the government, the amount was reduced to
7 per cent, The government has not indicated the eventual disposi-
tion of this amount.
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The original capital contribution of the Greek government to the
state operated tramway and electric system in Salonika was restated
in March 1947 upon instructions from the Greek Ministry of Transport
in connection with the restatement of the Belgian obligations and

of the plant accounts as of that date. Under the formula submitted
by the Ministry, the original capital of drachmae 22,826,48t contrib-
uted during the years 1941 - 1943 was multiplied 37 times which, to-
gether with a subsequent capital contribution of drachmae 20,000,000,
brought the book value of original capital to drachmae 86L,580,056

as of December 31 1946,

Balance of deficit in surplus account at December 31 1948, per books
of Company of drachmae 901,279,163, adjusted .o reflect charge to
1948 operations of drachmae 658,469,000 for Christmas bonus paid in
January 19L49.

Represents the net debits arising from revaluation made in March 1947
under which property purchase obligations payable in Belgian francs,
original capital made by Greek government and the utility plant ac-
count were restated on basis of instructions of the Greek Ministry
of Transport. Royal Decree, for the readjustment of balance sheets,
dated July 7 19LB, provides that debit balances in the capital ad-
justment account shall be deducted from the reserve capital of the
Company.

Operating Expenses for the years 1947 and 1948. As shown in this
statement, reflect adjustments to charge operations of the year 1947
and credit 19LB operaticns with retroactive wage increase and
Christmas bonus applicable to the year 1547, which were paid in 1948
and charged to 1948 operations, also to cnarge 1948 operations with
Christmas bonus for year 1948 paid in January 1949, and charged to
expenses of the latter year,

Represents surcharge of 2 per cent applied to customers' base bills
to cover reconstruction cnharges. Amounts collected prior to May
1948 were credited to operating revenues by the Company, while sub-
sequent collections were credited to pension funds. Costs of recon-
struction and extraordinary maintenance were charged to operating
expenses of the current period.





