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this reyrt is - ELIT.rize th-
Th, %.pose of 

of the vehic>- riaintenance
esults of -. xtensive study 

i:. t'uck compar.t !.sector bu-)rograming ,L L)yptian public 

The organizations surveyed were:
 

(4) General Nile Bus Companies
(1) The four 


- Upper Egypt
 
- West Delta
 

- Middle Delta
 
- East Delta
 

(2) Urban Transport Organizations
(2) The two 


- The Cairo Transport Authority
 

- The Alexandria Transport Authority
 

(3) The five (5) General Nile 
Truck Companies
 

- Goods Transport
 
- Transport Works
 
- Heavy Transport
 
- Direct Transport
 
- Rural Transport
 

(4) The General Nile Company for Automotive Works.
 

The survey was conducted by site 
and office visits
 

and was supplemented by extensive 
questionairies.
 

The survey examined several functional 
aspects of
 

the vehicle maintenance programs 
including:
 

o Maintenance and logistic support 
systems
 

o 
Physical facilities and equipment
 

Management and organization
o 

Finance and economics
o 


o Training 

More than 50 garages, workshops 
and administrative
 

These were followed
 
offices were visited during the 

survey. 


up by visits to 9 facilities selected 
on the basis of their
 

relative performance and the degree 
to which they represented
 

typical operations of the sector.
 

The survey revealed a large 
number of fundamental
 

problems with the maintenance programs 
of the public sector.
 

Although most of these are described 
in great detail in the
 

body of this report, a few of the 
most important ones are
 

highlighted in this summary.
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Wit! -espect to Ma.ntenance '.- an aild 
logistics, the most pressing problems tr*: 

oExessive duplicat~.on of the rebuild anC
 
overhaul function in the garages and
 
regional workshopF. This results in
 
excessive dilution of
 

- the trained labcr force
 
- the inventory of critical spare
 
parts
 

- the inventory of specialized test
 
equipment
 

o 	Extraordinarily complex procurement
 
procedures resulting in a 9-12 month
 
procurement.cycle
 

o 	Irrational criteria for determining
 
spares quantities e.g., decreasing
 
spares ordered as a function of
 
vehicle age; lack of statistical basis
 
for selecting reorder points and for
 
determining reorder quantity
 

o 	A total lack of quality control of the
 
maintenance function
 

o 	The concept of preventive maintenance
 
does not appear to be properly understood
 
as demonstrated by the fact, for example,

that the team was unable to find any

example of unit replacement in anticipatidn
 
of failure.
 

With respect to physical facilities and equipment
 
it was found that:
 

o 	The general lack of cleanliness, state of
 
disrepair and disorganization contribute
 
significantly to high failure rates and
 
poor maintenance.
 

o 	The basic facility design is grossly over
designed from a structural viewpoint and
 
poorly ]aid out from an operations and
 
management viewpoint.
 

o 	The facilities are very poorly equipped from
 
the viewpoint of diagnostic equipment, test
 
equipment, and mechanical aids (lifts,

compressed air torque wrenches, etc.)
 

(s2) 

http:duplicat~.on


With respect t., !anagement and Organizatfi. it
 
appears that:
 

o 	Most of the maintenance facilities are
 
inadequately staffed with trained middle
 
management personnel.
 

o 	Upper echelon managers lack the ability to
 
delegate or plan and demonstrate little
 
training in management techniques.
 

o 	Very little use is made of management
 
information even though reams of data
 
are collected daily.
 

o 	7 re is no evidence of performance
 
s-.,ndards with which to measure unit
 
performance--only a very gross measure is
 
used which does not differentiate between
 
operating centers.
 

In the area of Financial and Economic Information
 
it was observed that:
 

o 	There is no cost control system because
 
there are very few cost centers and little
 
or not cost accounting.
 

o 	Budgeting and budget planning are primitive
 
because planning factors if used at all,
 
are inaccurate and operating objectives are
 
unspecified or unclear.
 

o 	Vehicle procurement practices aggravate
 
the maintenance problem by considering

first cost instead of life-cycle cost in
 
making procurement decisions. The resulting

diversity of vehicle makes and models
 
greatly complicates the maintenance ar t
 
parts supply problem.
 

Finally, in the area of training, there appears
 
to be a lack of interest in providing adequate management
 
on-the-job training. There is also an uncoordinated approach
 
to vocational training that results in disproportionately
 
large capital investments for the results attained. A
 
contributing factor to the poor results is the lack of
 
managers who are trained to properly motivate or employ

these human assets.
 

0
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In order to improve the quality anC qu:.t_.ty of 
maintenance activ'ity devoted to the public sector is 
truch companies, there are a number of acticons th&t shC.:Id 
be taken. Some shiould be of a general nature; wanv others
 
can be specific to a particular facility, activity or company.
 

A reasonable approach to remedying some of the
 
most pressing problems can be achieved through a three step
 
program.
 

First, a concerted effort should be made to define
 
as an attainable goal for all facilities, the
 
standards of performance for the best existing
 
public sector facilities.
 

Second, programs should be defined for attaining
 
these goals in three time frames.
 

Programs that achieve desired results
 
in the short term (up to 6 months)
 

• 	Mid-term nrograms; i.e., those that
 
should yield results within 2 years.
 

• 	Long-term programs that might take as
 
long as 5 years to show results.
 

Third, as a continuing effort with long-term
 
programs, raise the standard of performance for
 
the entire sector.
 

The survey identified a number of exemplary facilities
 
that could serve as prototypes from the viewpoint of relative
 
performance confirming that excellence can exist in the midst
 
of an otherwise mediocre or poor situation.
 

Foremost among the more generally applicable
 
remedies suggested, is On-the-Job Management Training 
primarily for middle and lower echelon managers. But for
 
such a program to be totally effective, top managers must
 
also participate. Key elements of such a program would
 
include:
 

o 	Management principles and techniques
 
for top managers.
 

o 	Organization planning for top managers.
 

o 	Development of performance standards and
 
use of management information.
 

o 	Applications of basic management methods for
 

- shop scheduling
 
- quality control
 
- inventory control
 
- manpower planning
 
- operations analysis
 
- cost control
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The prc ;r.- Fi:cuid Lc iJ. >.' using the C-:ct.er 
Cairo Bus Company u; -.utuing grounC . cause it is small, 
a new company, and has , relatively u:. -mlicated organization 
structure. 

Next,most important as a general remedy, is the
 
need for a more soIhist ,;,tedcost acc-unting and control
 
system. This combined w4th performance audit and quality
 
audit would permit more accurate deciEions regarding vehicle
 
and spares procurement on the basis of life cycle costs rather
 
than only initial procuremunt costs. Bits and pieces of the
 
data necessary to implement such a system already is collected,
 
but it is not properly processed. Some data requirements
 
will be reduced and others required, in order to prop.erly
 
establish such a system.
 

Another of the more general remedies is the need
 
to alter procurement policies so that, at most, two vehicle
 
makes are purchased, one of which should be produced by the
 
Nasr Automotive Works. But Nasr should also be required
 
to first serve the needs of the public sector bus companies
 
and authorities, and to quickly remedy technical defects that
 
become evident through operating experience.
 

Procurement of the Nasr vehicle can also greatly
 
reduce the parts supply problem.
 

A second make of vehicle comparable to the Mercedes
 
should make up the remainder of the fleet.
 

More specifically, there ire a number of recommend
ations that can be made with respect to maintenance operations
 
and facilities.
 

First, all overhaul and rework should be centralized,
 
at least at the company level. All overhaul and rework
 
activity should be removed from garages so that garages can
 
operate on a unit replacment basis. There are a number of
 
facilities under construction and already in existance that
 
can be modified to accept this activity. Centralization
 
would eliminate many problems in the existing system by:
 

o 	Consolidating expensive and scarce rework,
 
test and calibration equipment.
 

o 	Consolidate skilled managers and craftsmen.
 

o 	Consolidate parts supplies.
 

Second, garages should be designed differently in
 
order to facilitate material flow, improve management

supervision, and reduce construction time and cost. The
 
discussion of a suggested design is contained in the body
 
of 	this report.
 

(V
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Third, a cor,: ,.:j effort should be made t'j jiiroive 
working conditions by: 

o 	Cleaning w,..
rk areas including removal o'
 
scrap and other debris.
 

o 	Removal of eil from work surfaces and
 
proper disposal of future drainings.
 

o 	Improving lighting and ventilation.
 

o 	Paving yard areas and improving access
 
roads wherever needed.
 

o 	Correcting drainage problems wherever
 
needed.
 

Finally, the task force concept of problem solving
 
should be employed in a number of areas including:
 

o 	Vehicle on-the-road maintenance; there is
 
no evidence of an organized approach to on
the-road maintenance. Vehicles are out of
 
service a disproportionately long time for
 
problems such as tire failure, fan belt
 
failure, and other defects that could be
 
handled by properly equipped road maintenance
 
crews. Light weight emergency vehicles at
 
each garage and heavy duty tow trucks at
 
suitable locations within a system are a
 
recommended solution.
 

o 	Operational efficency evaluation; quality

audit teams should be organized and assigned
 
at the level of company and regional managment

for the purpose of trouble shooting the
 
causes of substandard or erratic performance.
 

The time frama for implementation of most of these
 
measures would extend over a period of at least five years,

with improvement in the maintenance system being a progressive
 
thing.
 

The numerous appendixes attached to the report

contain papers and data which substantiate the conclusions
 
of the analysis and recommendations for improvement.
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!.0 	 INTRODUCTION
 

2.1 	 Purpose of the Project
 

The purpose of the Technical and Feasibility
 
Studies of Vehicle Maintenance in Egypt is to analyze
 
and evaluate the maintenance capability of the Public
 
Sector bus and truck companies and to recommend short,
 
intermediate and long-term solutions to problems
 
identified in the course of performing the Study.
 

The Study was concerned with six major
 
functional aspects of vehicle maintenance. These were:
 

(a) 	Management: An assessment of Management
 
as related to organization, policy and
 
practices.
 

(b) 	Financial Operations: An assessment from
 
the viewpoint of funding process, budgeting
 
process, level of funding, allocation of
 
funds and distribution of funds.
 

(c) 	Equipment and Facilities: Assessing the
 
adequacy of equipment and facilities for
 
conducting maintenance operations. This
 
included information concerning process flow
 
and, where available, layouts, plans and
 
other descriptive data.
 

(d) 	Maintenance System Procedures and Operations:
 
Assessing the present status of the mainten
ance programs from the viewpoints of oper
ational effectiveness, quality of work,
 
productivity and capability.
 

(e) 	Logistic Support Systems Procedures and
 
Operations: Assessing all aspects of
 
inventory management, procurement operations,
 
and warehouse operations.
 

(f) 	Training: An assessment of training programs
 
within the sectors and how they influence
 
maintenance operations.
 

In the context of the Study, short-term im
provements are those which can be implemented within
 
six (6) months of a decision to proceed; mid-term
 
would require up to two (2) years for implementation and
 
long-term from two (2) to five (5) years.
 

Such recommendations will also serve the
 
purpose of providing guide lines for commitment by the
 
Public Sector Transportation Systems.
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2.2 Project Participants
 

The project team was comprised of a group of
 
technical specialists from the United States in the
 
areas of finance, management, operations analysis,
 
equipment, facilities, and logistics. The specialists
 
were supported by a team of Egyptian engineers and
 
technicians who provided interpreting and translation
 
services in addition to performing technical duties.
 

Help in coordinating information requests,
 
scheduling the receipt of information, opening doors
 
and handling problems of protocol was provided by the
 
Ministry of Transportation. Assistance of particular
 
note was provided by personnel of the Cairo Transit
 
Authority, The East Delta Company, The Middle Delta
 
Company, and The Upper Egypt Company, all of whom took
 
great pains to provide the detailed information
 
necessary to synthesize performance standards.
 

2.3 Methodology
 

The Study was performed in two phases. The
 
first, a survey of the maintenance system, included
 
visits to more than 50 sites of the Public Sector
 
companies and authorities including garage, major
 
repair and overhaul facilities. The headquarters of
 
all of the companies were visited and a general
 
questionaire prepared to determine the tenor
 
of their approach to and understanding of maintenance
 
operations. Coordination with all companies was
 
provided through the offices of Undersecretary Zyat of
 
the Ninistry of Transporation. A copy of the general
 
questionaire is provided in Appendix I.
 

The second phase was7 a detailed study of
 
nine (9) facilities. Eight (8) were selected on the
 
hasis of comparative efficiency in order to establish
 
standards which might be used for the purpose of
 
management control. Four facilities of the CTA were
 
selected for study representing the best and the worst
 
of a system employing a single vehicle type ,EI Muneeb
 
and Ather El Nabi)., the worst of a multiple vehicle
 
system (Nasr) and a "Ward" bus facility (Port Said).
 
A fifth facility (Imbaba) was added at the request of
 
the CTA Chairman which he felt exemplified the best
 
facility in CTA.
 

The remaining four (4) facilities included
 
one example from Upper Egypt (El Giza), considered to
 
exemplify many of the problems with average, poorly
 
equipped, and badly located rural facilities, one from
 
East Delta Company (Mansura) was selected which
 
exemplified a superior rural facility from the viewpoint
 
of cleanliness, productivity, and overall efficiency of
 
operations.
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One garage from the truck sector (Goods
 
Transport-Ameriva)was selected for examination as a
 
typical facility for that type of service. And, finally
 
one garage from the Middle Delta Company (Shubra) was
 
also selected as one that exemplified a rural unit.
 

Detailed questionaires were designed in order
 
to develop operating information for each of the
 
facilities visited during the sccond phase of study.
 
The questionaires dealt with financial, management
 
facility, and operational information and provided the
 
statistical basis for the development of operational
 
standards. Copies of the Questionaires are provided in
 
Appendix II.
 

2.4 Report Outline
 

The remainder of this report will be organized
 
in the following manner.
 

In Section 3, an overview of the public sector
 
bus and truck companies is presented including the
 
recent history of development and organization, areas
 
of service responsibility and the characteristics of the
 
distribution of facilities by type. The section in
cludes maps which locate the facilities of the sector
 
including those visited by the survey team.
 

Section 4 describes the results of the Phase
 
I survey including a trip log. This Section also
 
provides summaries of the results of the survey by
 
function and by company.
 

Section 5 provides the results of the detailed
 
studies of the 9 facilities selected. The results are
 
presented in narrative tabular.and graphical format. The
 
section also synthesizes specific recommendations for
 
some companies based on the detailed survey and the results
 
of the general survey of Phase I.
 

Short-term, mid-term and long-term recommend
ations for improving the Public Sector Vehicle Maintenance
 
function are offered in Section 6. Particular emphasis
 
is placed on viable-solutions given the cultural and
 
social constraints within which the system operates.
 

The final section of the report contains
 
appendices referred to in the text.
 

(3)
 



3.0 OVERVIEW
 

3.1 Recent History of Development
 

The Vehicle Maintenance Study is limited
 
to the public sector bus and truck companies. These
 
organizations, while all involving transportation,
 
can be divided into three classifications alonq
 
organizational and operational lines:
 

(1) Public sector truck companies
 
(2) Public sector bus companies
 
(3) Transportation authorities
 

Each truck company is authorized to have a
 
certain capacity and receives government support to
 
maintain this capacity. Should demand for trucking
 
service significantly exceed the total capacity, the
 
Egyptian Government creates a new firm. This last
 
occurred in 1971.
 

The public sector bus companies were pro
duced by the nationalization of transport companies
 
in 1961. In 1964, the organizational structure was
 
altered to form four separate companies in the
 
configuration that continues up to the present. The
 
companies serve specific geographical areas - East
 
Delta, Middle Delta, West Delta and Upper Egypt. Each
 
bus company provides both intercity and intracity
 
service with a zone of operations. The companies are
 
autonomous, run by a Board of Directors appointed by
 
the Government, (four directors) and the employees,
 
(four directors). Each firm is expected to earn a
 
profit on its' operations.
 

The transportation-authorities provide public
 
transport for the two major metropolitan areas, Cairo
 
and Alexandria. These authorities serve the public in
 
the urban arcas and are regarded as service organizations
 
in contrast to commercial organizations. They operate
 
buses, trains, trolleys and, in Cairo, river transport
 
for passengexrs. Both systems produce large operating
 
losses which are made up by subsidies from the
 
Egyptian Government.
 

The Cairo Transport Authority was established
 
according to the Presidential Decree No. 1360/1959 issued
 
an August 4, 1959. It then came under the jurisdiction
 
of the Armed Forces in 1964. In 1965, it was
 
associated to the Ministry of Transport according to
 
the Presidential Decree No. 3576/1965.
 

In 1971, it came under the jurisdiction of
 
the novernor of Cairo following Presidential Decree
 
No. 141/1971. But it was re-associated with the
 
Ministry of Transport in compliance with Presidential
 
Decree No. 1097/1974.
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In 1975, the Presidential Decree No. 1167/

1915 was issued according to which the "Higher.

Councils for Sectors" were established. Since then
 
Cairo Transport Authority came under the jurisdiction
 
of the Local Government (administratively), and
 
according to the decree issued by the Minister of
 
Local Government, No. 36/1976, in application of the
 
second article of Law No. 52/1975, the Governor be
came responsible for approving the decisions of the
 
Authority's Board of Directors.
 

In 1966, the Ministerial Decree No. 549/

1966, issued on 12/7/1966, laid the foundation for the
 
organization structure of the Cairo Transport Authority,

based on centralization of planning and control and
 
decentralization of implementation. The Ministerial
 
Act No. 214/1974 was issued to charge the operating

units with more responsibilities and freedom of
 
action. According to this Ministerial Act, 6
 
operatirr units were established, 4 for buses and 1
 
for the tramway and another 1 for the main workshops.
 

The idea was to divide Cairo into-sevaral
 
service regions, each of which was responsible for
 
operating the region through different branches.
 

The 4 bus units were:
 

(a) 	North Cairo Bus reneral Transport
 
Unit with branches in:
 

* 	Port Said
 
* 	Al Tiraa Al Boulakiya 

Al Mazalat 
* 	 River Bus Unit 

A Mlaintcnance orkshop in 
Al Mazalat Garage
 

This unit operates the local lines in the
 
region from Shubra Al Khema (North) to
 
Boulac (South) and from Port Said Street
 
(East) to the River Nile (W!est).
 

The lines of this unit serves the region
 
of Musturud, Shubra Al Khema, Al Mazalat,
 
Al Zawia Al Hamraa, AlAmeriya, Mahmasha,
 
Road.A1 Farag, Al Tiraa A1.Boulakia, Al
 
Sharabia, and Boulac.
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(b) East Cairo Bus General Transport Unit
 
with branches in:
 

* 	Al Ameriya
 
• 	Gisr Al Suez
 
• 	Fatth
 
• 	 Nasr 
* 	A Maintenance Workshop in
 

Nasr Garage
 

This unit operntes the local lines in
 
the region from Al Kalubia Governorate
 
(North) to Al Azhar Street (South) and
 
from Almaza Desert (East) to Port Said
 
(West).
 

The lines of this unit serves the regions
 
of Al Hakesteb, Cairo International Airport,
 
Al Zaytoon, Roxy, Sarray Al Kouba, Al
 
Abassia, Madinet Al Bou-ooth Al Islamiya.
 

(c) 	South Cairo Bus General Transport Unit
 
with branches in:
 

• 	Athar Al Nabi
 
* 	Al Basateen
 
• 	Helwan (under establishment)
 
* 	Maintenance Workshop near
 

Al Basateen Garage
 

This unit operates the local lines in the
 
region at the remote south of Al Tibeen up
 
to Alazhar Street.
 

The lines of this unit serves the regions
 
of Helwan, Al Maadi, Al Basateen, Al Kalaa,
 
Al Sayeda Zeinab, Al Darb Al-Ahmar, Al Imam
 
Al Shafii, Athar Al Nabi, Masr Al Kadima,
 
Ein Alsira, Zeanhom, Fom Al Khaleeg, Al
 
Moukatam, Al Darasaa and Al Roda.
 

(d) 	West Cairo Bus General Transport Unit
 
with branches in:
 

• 	Al Muneeb
 
• 	Al Giza
 
• Imbaba
 
. Imbaba Maintenance Workshop
 

This unit operates the local lines in West
 
Cairo Region.
 

The lines of this unit serves the recions
 
of Al Warak, Imbaba, Al Kitkat, Meet-Ukba,
 
Madinet Al Awkaf, Al Zamalek, Al Giza,
 
Al Duki, Boulac Al Dakrour, Cairo University,
 
Al Munib, Al Umraniya, and Al Ahram.
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In July 1978, a new transporation conpany
 
was created from the assets of the Cairo Transport
 
Authority. The 400 new Ward buses x.ere tranrirerred to
 
the Greater Cairo Bus Company. The organization is
 
still in its initial phase of operations, but the
 
intention is to make the company a commerical organiz
ation. The CTA assigns routes to the company, and
 
maintains the assets used in the formation of the
 
company as investment.
 

The public transportation companies are
 
placed within the realm of responsibility of the
 
Ministry of Transport.
 

Upon nationalization, the bus and truck
 
companies were placed under the general control of
 
the General Organization for Intercity Passenger
 
Transport and the General Authority for Rural Goods
 
Transport. The organizations regulated the operations
 
of the companies and handled coordination between
 
the firms and other entities. Centralization of
 
certain major repairs as well as vehicle acquisition
 
and spare parts purchase was assigned to the General
 
Nile Company for Automotive Repair.
 

Since 1975, the Egyptian Government has
 
taken steps designed to heighten accountability for
 
public sector companies through increasing the
 
responsibility of operational authorities. The
 
General Organizations for both the bus and truck
 
companies were abolished. The Technical Secretariat
 
of the Undersecretary of Transport has maintained
 
an overall supervisory authority over the companies,
 
but this is exercised through approval of the budget
 
and other formal procedures, not in operations. This
 
increased freedom to maneuver %as utilized to chip
 
away at the position of the General Nile Company for
 
Automotive Repair. The companies are currently free
 
to make basic decisions as to expansion of facilities,
 
the purchase of spare parts, new vehicles and equip
ment. Common interest dictates a handling together
 
for parts or vehicle purchases when the needs are
 
generalized. Some purchases and an occasional spare
 
parts order are channeled through the Automotive Repair
 
Company. The Chairman of that organization has
 
indicated that his company is somewhat at a loss as
 
to how to adjust to the new situation. He is attempting
 
to attract a considerable portion of the private
 
automobile overhaul trade in the Cairo area to his
 
shops.
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In discussinn the present regime the bus
 
and truck company officials feel the change has been
 
beneficial in giving operational authorities more
 
control over the filling of their requests for equip
ment and parts, and that one layer of "red tape" has
 
been removed by the reform. These positive consequences,
 
hot-ver, are counterbalanced by the desire of each
 
organization to maximize its independence; to build
 
its own "empire". This results in the unnecessary
 
duplication of facilities, and the purchase of expensive
 
equipment that will be under-utilized and simply
 
wasted.
 

At this moment, the picture is somewhat
 
unsettled. The bus and the truck companies appear to
 
recognize that their problems and needs are similar,
 
producing an amount of voluntary cooperation.
 
Personal relationships within the upper echelons of
 
the management seem to be helpful in this regard.
 
Through various discussions it has become clear that
 
there is a recognition that more coordination and
 
rationalization of the structure of the public bus and
 
truck companies is required. The exact nature of this
 
need is still an area of great debate, with each
 
separate entity being hesitant to compromise its
 
independence of action.
 

The urban transport organization, the
 
Cai'o Transport Authority and the Alexandria Transport
 
Authority,appear to operate with a great deal of
 
autonomy. They are dependencies of their respective
 
governorates, and do not report to the Ministry of
 
Transport. Operational losses are made up by the
 
Ministry of Finance. The Greater Cairo Bus Company
 
was created from the assets of the CTA, and the CTA
 
retains a large share of the net worth of the company,
 
as well as assigning the routes to the Greater Cairo
 
Bus Company. Conversations with company officials
 
indicate that the new organization reports to the
 
Ministry of Transport and to the Cairo Governorate.
 

3.2 Areas of Responsibility
 

The responsibilities of the various elements
 
of public sector transportation appear to be reasonably
 
well-defined.
 

The public sector bus companies and trans
portation authorities are clearly responsible for the
 
general intercity and intracity transportation of the
 
general public. Their routes are non-competitive in
 
that each has a unique service area, and there are
 
no private sector bus companies to provide an alterna
tive.
 

(8)
 



The trucking fleet operated by the Govern
mant is a small portion of this sector in Egypt. Their
 
mission is to haul public cargo, principally to and
 
from the ports and interior.
 

A very small percentage of the total load is
 
made up of private sector goods, sought only to avoid
 
unloaded returns from delivery of public sector carqo.
 
There are currently five public truck companies - ;oods
 
Transport, Rural Transport, Direct Transport, Tran~mort
ation Works and Heavy Transport. All companies serve
 
Cairo and Alexandria, and have a specific geoqraphic
 
zone to cover. These operational zones are exclusive.
 

Each company is autonomous in its o-ler:tions
 
and is expected to remain profitable. Each firm has
 
a service area, although there is considerable overlap
 
in these areas from company to company. The companies
 
utilize private trucking cooperatives on a regular
 
basis to carry some of their freight.
 

3.3 Location of Facilities
 

Maintenance facilities of the public sector
 
companies and authorities are numerous and dispersed
 
to some extent in accordance with the area zovered.
 
The area of each of the three Delta bus com-;anies
 
includes most nf the population of the country, most
 
of the land area and most of the rajor cities. The
 
systems are amenable to service by facilities located
 
with respect to a center of gravity concept (hub and
 
spokes). In contrast, the Upper F-:-pt systcm is a
 
"linear" system of great length suic-esting a line of
 
maintenance nodes intermixed with r-assenger service
 
nodes.
 

The truck companies with a much less
 
structured route system have facilities located at
 
major terminus points.
 

The Cairo area abounds with facilities of
 
every public sector company in addition to the
 
numerous facilities of the CTA. It clearly raises
 
the issue as to the desirability for coordination
 
and consolidation of overhaul and repair activities
 
in the Cairo Area.
 

Three maps showing the locations of all of
 
the facilities are contained in the rear pocket of
 
the report cover.
 

(9)
 



.0 RESULTS OF THE GENERAL SURVEY
 

Durinn the first phase of ::-udy a general survey was
 
)nducted of vehicle maintenance o:-t.:ations in the public
 
actor bus and truck companies. The general survey was
 
)nducted by facility visits supplemented with information ac
iired through questionaires and by visits to administrative
 
!fices. More than 50 facilities and offices were visited 
iese are listed in Tables 4-1 and 4.2. Table 4-1 also shows
 
ie year in which the facility was built and, where available,
 
ie site area including buildings and grc>unds. Table 4-2 is
 
trip log which provides a brief qualitative assessment of
 
ich facility. Most are classified as poor in physical

)ndition, layout, compliment of equipment, cleanliness and
 
Lrtually any other criterion one can conceive to measure
 
kintenance system quality. But every now and then there is
 
i exception which demonstrates that something better is
 
:tainable. Further efforts were expended in a more detailed
 
irvey to try to find the key to these exceptions which to
tther with some basic improvements might yield substantial
 
iprovements to the overall systems.
 

The company-wide questionaires were designed to
 
,ovide each Company's (or Authority's) overall perspective of
 
teir maintenance program by covering four groups of activities:
 

(1) 	Maintenance Systems - definitions, procedures,

equipment, physical facilities, logistics, etc.
 

(2) 	Vehicle Systems - fleet composition, spare parts
 
sources of supply, operating requirements, etc.
 

(3) 	Financial and Economic Information - budgeting
 
process, acquisition policy, cost accounting and
 
control, revenues, financial planning,etc.
 

(4) 	Organization Policy and Practices - structure,
 
span-of-control, incentives,, disincentives, goals,
 
objectives, etc.
 

As noted in Section 2.3, copies of the four question
res are provided in Appendix I.
 

The results of the questionaires and site surveys
 
e provided in the following pages and appended detail reports
 
ppendixes IV, V and VI).
 

4.1 	 Maintenance Systems anc Vehicle Systems (Appendix IV)
 

For the purpose of this analysis Maintenance
 
Systems and Vehicle Systems will be considered jointly,
 
because of their dual impact on logistic support.
 

There are certain basic principals and -practices
 
of good maintenance and logistic support that have
 
evolved from world-wide operations of buses and trucks,
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TABLE 4-1
 

LIST OF VEHICLE MAINTENANCE FACILITIES VISITED BY
 
TECHNICAL TEAM MEMBERS
 

COMPANY AND FACILITY 

Cairo Transport Authority 

1) Nasr Central Workshop 
2) El Ameriya Main Workr-jop 

3) El Ameriya Garage 

4) Imbaba Maintenance Workshop) 

1 5) Imbaba Garage ) 
6) El Baseteen Maintenance Workshop) 

7) El Basateen Garage 

8) Athar el Nabi Garage 

9) Narj M-Intenance Workshop) 


(10) Na.i' Garage ) 
(11) Port Said Street Garage (Ward Buses) 

(12) El Mazalat Maintenance Workshop) 

(13) El Mazalat Garage
 
(14) El Monib Garage 

(15) El Giza Garage 

(16) Helwan Garage (Ward Buses) 


West Delta Bus Company
 
(17) Alexandria Garage and Workshop 


East Delta Bus Company
 
(18) Central Workshop - Amiriya, Cairo 

(19) El Kanal Garage 

(20) Benha Garage 

(21) Mansura Garage and Workshop 

(22) Zagazig Garage 

(23) Ismailia Garage 

(24) Port Said Garage 

(25) Nasr City Central Workshop 


Middle Delta Bus Company
 
(26) Shubra Garage and Workshop, Cairo 

(27) Mahalla Garage and Workshop
 
(28) Tanta Training Center/Rebuild Shop 


Alexandria Transport Authority
 
(29) Sidi Bishr Garage 

(30) Smouha Garage (Ward Buses) 

(31) Main Workshop Sidi Gabr 


Upper Egypt Bus Company
 
(32) Giza Garage and Central Workshop, Cairo 

(33) Al Fayum Garage and Bus Station 

(34) Al Fayum Body Shop/Main Parts Store 

(35) Aswan Garage 

(36) Qena Garage and Central Workshop 

(37) El Minya Garage 

(38) Assiut Garage 


No. Buses Year Site
 
Handled Built Area
 

NA 

NA 

163 

171 


200 

2 
135 

198 


197 


193 

75 


139 


(Sq.Meters)'
 
1965 25,032
 
1958 6,623
 
1958 26,894
 
1970 60,678
 

1972 51,789
 

1970 34,153
 
1968 44,430
 
1965 
1972
 
1966 30,710
 

1970 40,744
 
1956 9,794
 
1979
 

After 1964 21,900
 

Before 1949) 18,285
 
77 Before 1949)
 
85 1972 6,000
 
144 1976 14,064
 
178 1942 7.350
 
70 1961 2,660
 
58 1966 9,370
 

Under Construction
 

Very old
 

Under Construction
 

1962 30,800
 
26,200
 

Very old ?
 

82 Before 1956 9,233 
98 1960 12,600 
NA 
59 1969 ? 
52 1975 15,000 
90 1977 17,000 
97 Very old 4,854 

11)1
 



TABLE 4-1
 
(Continued)
 

K COMPANIES Year Built
 

zt Transport Company
 
Nasr City Garage and Workshop
 

3 Transport Company 
El Minya Garage 1974 
Ameriya Garage (Cairo) 1966 
Der El Malak Main Workshop (Cairo) Before 1964 
Alexandria Garage 

' Transport Company 
Mataria Garage and Workshop (Cairo) 1971 
Alexandria Garage and Workshop 

I Transport Company
 
Alexandria Garage and Workshop
 
Mahalla Garage and Workshop 1970
 

notive Repair CompApan
 
Abassia Body Workshop Very old - Addition 1974 
Abassia Engine Rebuild 1945 
Ministry of Transport Training Center 1967 

(12)
 



TABLE 4-2 

MAKE OF. 

't( JIE DATE OPERATOR LOCATION 
VEIIICL 

TYPE TIIRUPUT 
VEHICLES 
HANDLED 

SCOPE or 
SERVICES 

COMPONENT 
SPECIALIZATION 

ACTIVITY RATING 
GOOD FAR POOR COHMENTS PERSONNEL

1±h Grage 6-24-79 CTA Cairo B 9.5/day Irannat'l InsplPeM Total x Capacity far Bngr.Mohnd 

HIaunr.Shop 6-24-79 CTA Cairo B 7 

total 171 Servirepair 
avail 137 rebuild 
Mercedes 

Vehicle 

x 

in excess 
need if 
properly 

o: Magadl Engr. 
Rashed Rad 
Gurgusl Engr. 

engine utilizedl poor moawad Shagib 
lighting with 
work days at 
night. Dirty 

Cisr 1:I :,- 
;a~sor Cvc;,I;.ul 
hubuild 

&-27-75 CTA Cairo B 150/M All buses Major 
oihl & 
rebuild 

Total 
Vehicle 

NA NA NA Under constr. 
capacity to 
rebuild and 

Engr. Hamad A 
Ramadans Engs 
Hoawad Shafik 

build now$ 
1500 buses/yr. 

1.1 Latecn Garage 6-21-79 CTA Cairo B 14/day Irannatll InspjPPM Total 

tHant.Shop 6-21-79 CTA Cairo B 7 

Total 200 Servi 
Avail 160 repair
Mercedes 

Vehicle x 

x 

Clean, well-
managed 
facility 

Engr.Hassan 
Ahmedl Abdal 
Messih Aziz; 

rShafik 
engine Engr.Hoawad 

Engr. Naci 
Louis Doctor 
(Haint.Shop) 

!p. Gaarage 6-20-79 CTA Cairo B ? Naar ZnspFPPM Total 
Total 134 Servl Vehicle X Understaffed, Engr. Fawzi 

Avail 95 repair
Pegasco 

Underequippedo Farids Engr.
lack spare Moaw4d Shaf k 

Total 113 
Avail 4I 

parts 

Sava 
Total 50 
Avail 14 

?|nt. 6-20-75 CTA Cairn D ? Dcutz 
engine 

Rebuild crigine x Dirty,facility Engr. Fawzi 
services 2 Farid; Engr. 

.C.raie 6-25-75 CTA Cairo b ? Pgaauo
Total 126 

InupIPPM
Serv; 

Total 
Vehicle x 

garages 

Dirty,oil 

Hoawad Shafik 

Engr. oawad 
11amr 
Total 40 

repair covered 
floors and 

Shafik 

Avail 108 tarmac lac as 
equipment 



VqAK Or * 
VI IC x wNI]CLL SCOC or CompIam ACIV "T][= 

ShOP t1, DATZ C82AO L40] AICK ., TsUwIf KXLZD SZWRCES SPIIAL1 ZATION COWO MU A 00oPC=8 

Se.oua Garage 6-16-79 APA A a ? Ward Inspoppm Total t Oil .0voue ftr. AhelaTotal 200 Servo Vehicle tWiedj spat 24 K gty
Avail 170 Repair prto a 

$LAI Gabor 
"rksbop 

Main 6-16-79 AFTA Alan a 1 lq/o. 
12 NVIn 

all basees o"ertaul All "ajor 
Co€ oteat 

a eacllty ol 
plied Is% 
vitA us
mervicable 

no lifting; 
devlceo 

-

2di Sasoh Garaje 6-16-79 AIPA tet Alas: a Savlem 

Total 100 
nor vy 

Total 50 
Near Lt 
Total 119 
Avail 10 

inepPP" Total Veicle 

servoequipsanr 
repair 

a Tooleend 

inadequate 

Shubra Caraqe 7-3-79 Middle 
Delta 
6.e Co. 

.Cairo Ward 
Total 30 
Kercedes 
Total 2S 
matt 

Total IS 
b.zorlefo

tel 20 

InepPPM 
serve 
repair 

Total Vehicle to Fcility In 
total die-
rwpaire dirty.
flooded. 
8"mcJa" 

backed up 
into facility 

rnqr. Mob 
El madevy 

.hfubra Workshop 7-3-79 middle 
Delta 
fe Co. 

CaLro a 40 Ong/ 
yr. 

All busell ovelrhul All WAJor 

Components 
t poorly ig hted rngr. PAeoaelod 

very mul? El M devy
sh9, very 
dirty, poorly 
equipped 
battery rebuild 
facility 



man or 
VZifVIzCL" SCOPt or CCOUiDVY OYZVY Uaf 

L!FW1& pa Orm? WCX!f- IW TISPO? JAIDL SeRWICLI SPEC IAL? LAIC 2M I" Po ao" BO 
M1Aoria 
",hop 

NA 6-25-79 CA CaLo a All bu.sa Major 
compr at 

r.;lga 
TraAsaSaiLO 

x 2 
p". 

ba1 
prr 

4L very Ir. 
coa41et" 

"----
Sf LA 

o Shaul G 8z9 eAXl Ce. to 
& ebild lectrical 

plus supit 
abope 

Athr Al 
Gare,. 

UaM 6-21-79 CmT Cait a Mazcades 
Total 13$ 
Avail 106 

IftpgP"w
SeV. 
PAPLr 

Total vALele a Dirty, slippery
flootes Izeds 
above$ i11 

aqr. 
$o" 
SaLA 

iserEaase 
Relild Shop 6-20-79 CPA Cairo a 30 " 

M. 
Dots 
Peaao 

Cq. Over-
he"l 

~iblan 

a 
One a 
tflaiLet 

9w. 
f&-- NeW4Md 

reboild LIT but vo Sbafi 
toa~ep&Lz, 
GOaes 4 

Net Garoe 6-1P-71 CPA CaiLo Wesr 
Total SIS 

lssprm 
erv. a 

Total 
Vebicles 

a DLirty. oil 
covered$ lack 

Mwa. 
"cowei 

P0euS0 4aepair ot spares, $batik 
Total 1 tools, oquip-
Avail 124 AsAt 

NEaar Mcksho9 6-15-79 CTA Cairo 3 All Repair, 
Rebuild. 

All major 
coJfaett 

a ZLer. Kais 
. cara. 

Overhaul Segz. Romi 
Shef I 



- AI- - - meEMm mu"Mym~ 

a O 7-1-7 matmalta ¢al, a MV
Me. 

a ll baese ¢rrbal All mjot
Components . 

a" Co. I badil/ 
an 

funus. 
Ow. mm". 

all 

OL&MII 7 -75) Ia&&at 
"Ilta 

Caiig lae piI,. 
S4rvs 

Total V .bicl.-]* I 
A 3Gl-alm" 

e o. epalr Rw. Mlof 

Mdbr" 
car*" 

6-19-i9 1o1.t 
oelta 
wae o. 

**- a IP.piVpl
CV 

Ir 

Total Ve"Cle . 

&lextctla 
woriakp 

6-1l79 "mat 
Delta 

Am a ? Oerhaul All major 
C€ 

a 
taommta 

Al raym GCar*e 7-11-79 Upper
Uypt 

Al rm a weer DOt 
(a) 24 
() 2 
inarri~te 
Total 11Tat& 

Irefmt'l 

Total 6 
orad 30 

"A 4 
Avail 75 

IaepPPM 
Serv.g
Rpelr 

T tfal Vehicle Gem Its 
mv= e be-
geese of " 

i"Paee 
V..., 7,dirty 00"-

Obslete 

or OWP
mt 

a"bom4 
I&$ a . 
"eIPta 



pua 

SIMCZ 
Se"Gage VNICLU SC Or cOMON" A TIzTrvmT mc7-7-79 &aft DOA a 7 poor Inept""m ToVW Voutcle a A&mObl@ Mrsm.iADelta Total 11 Servc 

a" eo l. Iu.a feWard tepelr ofaltt t floa r*Pr tiTotal 36Datrerg 
vlsitp s.lviity 6o ot AMdt' qr.31 u.o 

Total ia petal seyaou 
Traet-lTotal 3Tat&TOAW I4 

mmm as 7-7-79 East Masra a 1 Avail 64Delta 3 makes 1Uspsy Toa Veb"olaI~ .avail total 144 94"t ta o12 5Reasir eeasa Chrs.APslr ElMlff ot to Ra tar aojlm lfacility 
ftqr. mahmm 

tee visit# AMd t1 Sales
soepitsflooded 

PaaOUr Coturl 7-7-79 East PMAors a 7 All above CyiIno "iaosDelta faclities Chm. a z1gld 
Pcedwres olar od s e ee C o .id 
 p r ct ic s "yr . fat ! 0 

less thaf Abd El Sol"officient
 

mt lat Ut. 6-23-19 CIA Cairo a 7 Word Ineptp" Total Vehicle a Dirty, oilY tar ReeTotal 240 earw,
Avail DeCi ity,oI ar Shori170 Reair 

lemtop affot@ 
ehortage of 
tools a" sperwo 

0 



AL Pay 
-

sofy 
ShpEgypt 

DAE 
-__ 

7-11-71 

0PERETORE 

Upper 
_ 

Al Fayom 

VENICL 
FP 

a 
TOM""Y 

Ba 

VEHCICLES 
EALM 

sre as 
Al Payou
Garage 

SCOPEIl_or 
SERVCES 

dy 
rebuild 

SPECIALIZATMOW 

Body 

ACTVzWr 
-~ 

RAW.M 
RF 

a 

U 

Faclity
vaciyTerylimited 

-ROM 

cima Garage 

Giza Central 
Workshop 

7-11-79 

7-11-79 

Upper 
Egypt 

Upper
Egypt 

Cairo 

Cairo a 7 

ear znspsPP 
Total 24 SeriDerrieres RepairTotal i 
rannat'l 
Totl 10 
ward 

Total 26 
TAN 
Total 7 
Avail 51
All of Engine
above Rebuild 

Total Vehicle 

Engines 

x Facility very 
dirty#
primitive 
access road 
facility more 
than 20 yrs. 

Old 

Enqr. waneit 
AM EA-Rahw 
Engr. Vbdel 
Fatah PsMhb 

Enr.WageIh 

Abd El-Rahmw
Engr. Abdel 
?Stith Netme, 

a 

Al Nuneeb Garage 7-10-79 •CTA Cairo 7? Zrannat'l rnupjPPH 
Sevy
Repair 

Total Vehicle. x Engine stem 
cleaning
available 
Refueling
shut-offs 
Good clean 
garage 

Engr. Hoavad 
Shatik 

IL Gina Garage 7-10-79 eTA Cairo B 7 XnaPIP7 M 
Servi
Repair 

Total Vehicle 

R 



"hKX or 
VZHICLE VEHICLES SCOPE O COMPONENT ACTIVITY RATING 

SHOP NAME DATE OPERATOR LOCATION TYPE THEOPUT HANDLED SERVICES SPECIALIZATION GOOD FAIR POOR O ERSO-" , 

Senha Garage 7-2-79 East Delta Benha Bus 7 5 types InspPPM Total Vehicle Clean facility 9egr; N.A. 

9i vehi- Service thoUgh poorly Salem 

dies Repair(Pegaso 
designed. Chm.Zngr.A.Z.Hoderb 

Tard 
£ranNat'l) 

GNC/Auto Repair 7-14-79 GNCAR Cairo All ? All Rebuild Body Clean shop 
with good but, 
limited 
equipment 

Helwan 7-10-79 CTA Cairo Bus ? Ward lnsp,PPM Total Vehicle x After only 

(GCBC) Service 2 months 
Repair filthy 

facility and 
deterioratinq 
concrete 
crutnbling; 
electrical 
systems 
defective 

Ameriya 
_ 

7-22-79 Goods 
Transport 
Company 

Cairo Truck 7 Flat-30 
Saviem-SO 

Insp,PPM 
Service 
Repair 

Total Vehicle x Poorly equip-
ped shops 
dirty, but 
reasonably 
organized. 
Virtually no 
teat equip
ment. Special 
components sent 
out for rework. 

ZJ Minya 7-20-79 Upper E1 Minya Bus 7 All Insp,PPM Total Vehicle x In 1 year 

Egypt Service lacility is 
Repair greatly de

graded. Poorly 
designed from 
many viewpoints 

Qena 7-28-79 Upper 
Egypt 

Qena Bus 7 All-S2 Insp,PPH 
Service. 
Repair 

Total Vehicle x Some shops 
clean, others 
not. Needs 

Some over- test equip
haul ment and other 

4lshop 
tc 

equipment 
umplete 

'-.ipbility. 

Engr. 
Fathy A311 

Engr. A.M.
 
Miarqo
 

Enqr. M.
 
Shita 

Enqr. N.A.E.
 

Nohamed 

Enqr. M.A.E.
 
Mohamed 



MAKE OF
VEHICLE VEHICLESBMDN RATE SCOPE OF COMPONENT AcTIvrTy RATINGOPEATO LOCATION TYPE THRUPUT .HANDLED SERVICES SPECIALIZATION GOOD FAIR POOR OUIES - PERSONNXEL 
31 Kintya 7-10-79 Goods 

Transport 
Company 

El Minya Truck 7 Fiat-30 InspPPM 
Saviem-30 Service, 

Repair 

Total Vehicle 

Special
Component 
(electrical) 
sent out for 

Abassia -7-24-79 GNCAR Cairo All Rebuild Engine z 
rework. 
Good foal Engr. N. 
injection 91 Nomrossi 
shop and 
engine test 
equipment. 
Storerooms and 

Div X1 Malak 7-25-79 Goods 
Transport 
Company 

Cairo Truck 7 Fiat
Saviem Overhaul

£ Rebuild EnginePower-train 

workshops 
crowded. Poorly 
designed build
ing for light
& ventilation. 

small-/ toosmall andequipment 
Engr. K.Shears 

Ntaria 7-26-79 Heavy Cairo Truck 7 Fiat Total Vehicle inefficent.inefaiEr.Rk 
Garage Transport 

Company 
Saviem 
Berliet 

Shop i.ifaonr 
condition but 

Enr. Rik 

Mataria 
Workshop 

1-' 
-*Berliet 

Truck 1 0 Fiat 

Saviem 

Major Engine 

components 

much junk
arounld.anyE 

any components
repaired by
private sector 

Engr.
Mohamed 

E-Nwan Garage 7-16-79 Upper 
Egypt 

Aswan Bus ? Mercedes- Insp,PPM
Benz;Iran Service 
Nat'l; Repair 
TATA; 

Total Vehicle 

shops. 

diPoorlyequip-
ped,dirty shop 
qith some test 

Engr. d.A.F. 
Mohamed 

Barrieros; equipment. 
Ward; 

ahala Garage 7-21-79 GNC/ 
Rural 
Transport 

Mahalla Truck ? 
Naar 
Fiat 
Barrieros 

Insp.PPM
Service 
Repair 

Total Vehicle 
x to x Well-located 

but poorly
quipped fo-

Engr. Isal 
Engr. Habi-I -

maintenance 
Asiut Workshop 
Garage 

7-19-79 Upper 
Egypt 

Asiut Bus 7 Ward-40 Insp,PPM 

TATA-15 Service 
7-Barrieros Repair 3-ercedes-5 
Iran at'-4 

Total Vehicle o ilh pl 

qFilthy, poorlyequipped. pits 
full of water,
oil a sewage.
Shop poorly 

E 

Engr. Fattah 

laid out. 



MAKE OF 

SNOP RM DATZ OPERATOR LOCATION 
VEHICLE 

TYPE THRUPUT 
VEBHCLES 
HANDLED 

SCOPE nF
SERVICES 

COMPONENTS
SPECIALIZATION 

ACTIVITY RATING
000 FAIR POOR COMMENTS PtRSONNEL 

Nahalla Garage 7-21-79 Middle 
Delta 

ahalla Bus 7 Barrteros-14 
Xranh'L'1-13 
Ward-12 

ArcAdes-5 
TATA-l 

x to x Poorly located 
poor access. 
tight quarters. 
Reasonably 
clean facility 
but poorly 

Zagazig Garage/ 
Workshop 

8-0-79 East 
Delta 

Zagazig Bus ? Ward Insp.PPM 
Service 

Total Vehicle x 
oquipped. 

No testing 
facilities 

Engr. 
Tawfeek 

Repair
Rebuild but vell-laid 

out and 
Engr.
Elanligy 

therefore Engr. 

Isailia Garage/ 
Workshop 

8-8-79 East 
Delta 

Ismailia Bus ? Ward 
Nasr 

InspPPM 
Service 
Repair 

Total Vehicle x 

good potential Kassem 
garage only. 

Filthy, crowded 
a disorganized. 
Surrounded inside 

and out by junk. 
No work pits. 

'-a 



OFFICZ VIJSIT'/S 

OGaEIZATII LC YIWI DMT3 TYPE COMPANY 'PARiZCiPANmS 

A1 Nile General for 
Direct Transport 

Cairo 6-9-79 T Engr-.j-ranlos DenyamLn Zsaaki Egr Salah Nohamed Taha 

Cairo Transport Authority Cairo 6-11-79 a Engr Homed A. Raaadanj kr. Solomo Enyr' Moavad Shafikj Znqr Said MorsL 

East Delta Dus Co. Cairo 6-23-79 B Engr Mahmoud Md El Salas 

CIP/USAID Cairo 6-7-79 3 Richard Aitkin 

Middle Delta 

Delta 

Duan Co. 

Co. 

Cairo 

Cairo 

6-5-79 

6st-5u6-5-79 

3 

9 

Engr Samir El Kadduuy; 
Engr NabLl Zaki Grargs 
A. Tel Rahman Hodieb 

Engr Mohamed Rahoud Salami Engr Mohamed E1 Mdarleag 

-
-

Gemeral Nile 
Upper Eg7pt 

Co. for 
Cairo 6-4-79 B 

Engr 
Hr. 

Sead El Din Sabets Engr Mohamed SheblL Mr. Awdad 
ostage Abdu El Kasseus Rngr Allef Ab El Rehis 

Parracs Mr. NuaseLn Sabets 

Alexandri&a Passenger 
Transport Authority Alex 6-16-79 a 

Engr Mohamed A. Rahmuan Aminj Engr Abdalla El Karmaty 

Weat Delta Dus Co. Alex 6-17-79 a Engr Abail Yauin Moh. Zsmails Engr Sobhy AbIl retouhiftr. Abdel Shafy Ibrahim-. 

General Nile Co. for 
Autmotive Repair Cairo 7-3-79 - ChunmEl Morai Ahmed El Horui; Engr Abdal Hakim Youssef 

Mast Delta Bus Co. 

General Nile Co. for 
Upper 29p 

General Nile Co. for 
Sant Delta Susea 

Cairo 

Cairo 

Cairo 

7-11-79 

7-5-79 

7-5-79 

3 

B 

B 

Hr. Wadie Asaadi Mr. Abd El Hady El Dimooky: Mr. Mohamed Saml, Engr Atef Gorgie 
Tawfik 

ChamnSand El Din Sabet Hag4d Anne Mohamed Soltanj Giolson Girgia Ibrahlms 
Hohamed Mohemed HasoodI Engr WageLh*Abd El Rahmsn: Jbdol Rahia, Engr Johamed 
Mbdel Fatah Mohamed 
Engr Hahuoud Abd El Salaon Chmn Abd El Reiman Nodibs Madie Aaaad 

General mile Co. 
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whether in the private or public sector. These provided
 
the basis for the site surveys, the Maintenance System
 
Questionaire and the Vehicle System Questions. The responses
 
are detailed in Appendix III to this document. A brief
 
review of the responses to the questionaire shows clearly
 
that the litany of good maintenance practice has been
 
learned by heart by all of the companies; The visual
 
evidence ficom the site survey also clearly indicates major
 
discrepancies between intent and accomplishment.
 

All companies similarly define repair, periodic
 
maintenance and overhaul with the common criteria of km
 
run or the time equivalent thereof. All companies indicate
 
that driver complaint and daily inspection are the two
 
principal direct means for identifying problems. All
 
claim to check liquid levels, pressures, and visually
 
perceptible defects (e.g. lamp condition, belt condition,
 
cleanliness, etc.) All claim to inspect vehicles for
 
defects before giving them back to the driver. All claim
 
to inspect reworked parts before replacing them on store
room shelves.
 

One need only look as far as the closest available
 
garage, stockroom or bus to see the vast difference be
tween the fiction of the responses and the facts of
 
facility and vehicle fleet condition. One must conclude
 
either that there is virtually no quality control function
 
in the maintenance function and no worker discipline or
 
that badly maintained and unsafe buses are intentionally
 
put back on the street daily with General Management and
 
Government approval. The survey,has of course, revealed
 
some mitigating circumstances - primarily parts shortages.
 
The operations manager must put unsafe vehicles on the
 
street or greatly curtail service and none of the inter
viewees revealed a willingness to stand up and be counted
 
on that subject. Of course, the parts shortage problem
 
itself is also the responsibility of management and is
 
authored by the same General Managers and Goverment
 
Officials. This will be evidenced when the results of the
 
Vehicle Systen. Questionaire are reviewed.
 

On the Maintenance Systems Questionaire all
 
companies indicated that the average vehicle life is 7-8
 
years, but some vehicles are operated more than a decade
 
(as long as 18 years). This greatly extended usage
 
has a substantial impact on logistic support requirements
 
from the viewpoint of quantity requirements and avail
ability of obsolescent parts. The problem is further
 
compounded by fleet composition, component acquistion
 
source and storage practices as reported in the Vehicle
 
Systems Questionaire.
 

The public sector companies are presently 
operating 12 different makes and models of buses - some 
of which are as much as 20 years old. There will soon 
be a new model introduced (Turkish Mercedes) and depending 
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on what happens at ATA, CTA and GNC with tender- tnat
 
are presently outstanding, there soon could be four more
 
makes -Lnd/ormodels. This is obviously too much, and
 
too many for Egypt. 100% of the public sector truck
 
companies' vehicles, and 75% of the public sector bus
 
companies' vehicles are reported to be of foreign
 
manufacture. For this reason, as far as can be
 
determined from the questionaire, between 40% and 50% of
 
all parts, units and supplies purchased for these vehicles
 
are imported. This is a serious problem - what with the
 
usual one year lead time that is general with foreign
 
purchases, What makes the problem even more difficult
 
is the fact that from 85% to 100% of the major components
 
such as engines, transmissions, etc. and of the minor
 
components such as injectors, starters, generators, etc.,
 
fall into the category of imports. A majority of local
 
procurement is primarily restricted to chassis and body
 
parts, fuels, lubricants, cleaning supplies, batteries and
 
more recently, tires. (See Table 4.3)
 

Both truck and bus operators on the whole tend
 
to store a large percentage of components and parts (50%
 
for the four country bus operations, 72% for the five
 
truck companies) at the local operating garages. This
 
varies to some extent by company. East Delta, for example,
 
indicates that a larger percentage is kept at local
 
garages than does Middle or West Delta. All companies,
 
however, indicate that about 80% of the major component
 
spares are located in central stores. It is unfortunate
 
and rather shortsighted to decentralize stores in general.
 
Much better control can be maintained over material in a
 
central storeroom, and it can be dispatched to the local
 
storerooms on a when-needed, as-needed basis. Too often
 
items stored locally tend to be in the wrong place, and
 
records often don't adequately reflect their location 
their needs at one location sometimes go unfilled when the
 
part is actually in another local storeroom of the same
 
company.
 

Truck companies tend to issue supplies, parts
 
and units on the basis of a work order, while bus
 
companies almost always require a requisition. This is
 
rather typical of the general state of affairs with the
 
bus companies - far, far, more paperwork than is required
 
to accomplish its purpose. A work order - issued when
 
work is commenced on a given vehicle, with one copy for
 
the stores department - is sufficient to serve as an issue
 
slip.
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Table 4.3
 
VEHICLE ACQUISTION, SPARES AND OPERATIONS
 

E_& MA __A _ UE CTA 
I D I D I D I D I D 

How are vehicles and
 
parts acquired (%)
 

(1) Total Vehicle 90 10 80 20 86 14 NO 60 40
 
!21 Engines/Transmissions 90 10 85 15 100 100 0
 
(3) Injectors/Starters 100 0 85 15 100 0 E 90 10 
(4) Chassis Parts 15 85 25 75 60 40 SP 38* 62
 
(5) Body Parts 0 100 20 80 .70 30 ON 38 62 
(6) Tires 35 65 70 30 35 65 SE 38 62
 
(7) Batteries 0 100 20 80 10 90 38 62 
(8) Fuel & Petrol Prod. 0 100 0 100 0 100 38 62 
(9) Cleaning Supplies 0 100 0 100 38 62 

I-Imported D-Domestic *-Mercedes Fleet
 

CS RS. G CS RS G CS RS G CS RS G CS RS G
 
Where are Items Stored (%)
 

(1) Total Vehicle 0 0 100 0 0 100 100 0 0 N0 100 
(2) Engines/Transmissions 80 0 20 90 20 0 80 10 10 i00"* 0 
(3) Injections/Starters 30 0 70 40 20 40 80 10 10 RE 100 0 0 
(4) Chassis Parts 30 70 0 65 0 35 50 0 50 Sp 100 0 0 
(5) Body Parts 30 70 0 65 0 35 70 0 30 0N 100 0 0 
(6) Tires 20 0 80 60 0 40 100 0 SE 100 0 0 
(7) Batteries 20 0 80 80 0 20 90 5 5 100 0 0 
(8) Fuel & Petrol Prod. 0 0 100 0 5 95 60 10 30 100 0 0 
(9) Cleaning Supplies 20 10 70 0 10 90 75 0 25 100 0 0 

CS-CentralStores RS-Rebuild Shop G-Garage **Observors noted that this information is
 
incorrect.
 



'uel Consumption (Lit/100km)
 

Barreiros SAETA 75 

Pegaso Mod. 5032 

Mercedes/Iran National 

Nasr M230 

Mercedes/German 0302 

Mercedes/TATA 

Ward 


Annual KM/Operating Unit
 

Barreiros 

Pegaso

Mercedes/Iran National 


Nasr 

Mercedes/German 

Mercedes/TATA 

Ward 


Table 4.3 
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32 
26 
40 
25 
48 
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35 

100,000 
140000 
60,000 

80,000 
12,000 

64,400 
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73,600 
64,400 
78,200 

N0 
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It is usual to measure the gross amount of parts
 
and supplies in terms of monetary units per vehicle. The
 
following Table details this information for the companies
 
which have reported.
 

BUS TRUCK

SE& M, IW I UE I ATA IWORKS IGOOD4LE 12561 12196 12260_12617 15693 12763 128621 

Average Bus - 3065 Average Truck - 2813
 

These figures, in themselves, mean little. In
 
U.S. terms, they would all be high - but in Egyptian terms,
 
they are probably (with the exception of ATA) not high
 
enough, due to the necessity of importing such a high
 
percentage of parts, with concomitant lead time and import
 
duty costs. The two truck companies that reported have
 
a somewhat higher average than the four country bus
 
companies - probably reflecting the fact that all trucks
 
are of foreign manufacture - and that they musF-mport a
 
larger percentage of their parts.
 

As a final aspect of Maintenance Systems, a
 
brief review of the facilities is in order, including
 
plans for the future.
 

4.1.1 Cairo Transport Authority
 

The maintenance facilities of the Cairo Trans
port Authority total fifteen. Eleven of these are branch
 
garages where buses are parked overnight and periodic
 
maintenance and light repairs are performed.
 

Four of the garages have associated engine
 
overhaul facilities. The other four facilities are work
shops where major engine overhaul and body rebuild work
 
is done.
 

The Technical Team visited ten of the facilities
 
to make on site inspections of their condition and to
 
discuss the various aspects of bus maintenance with the
 
garage managers and engineers. The age of the facilities
 
visited varied from 21 to 9 years of age. These garages
 
conform to a typical layout, with offices at the entrance
 
end of a rectangular site of between 3 to 5 hectares,
 
shops along one of the long sides, rooms for stores
 
facilities along the other (with bus parking space behind)
 
and three rows of work pits in the center where daily
 
servicing and running repairs take place. On the end
 
opposite the entrance are the bays and pits for periodic
 
maintenance, greasing and washing.
 

The garage structures, except at the oldest
 
facilities, are entirely of heavy reinforced concrete.
 
Even the canopies over the work pits are of this type of
 
construction. The yard surface is of stone blocks or
 
concrete covered with many years accumulation of fuel oil,
 
engine oil and grease. This surface is slippery and is,
 
in the worst areas, unsafe for vehicle operation. The
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work pits are usable but very dirty - also none of the
 
pit lights work.
 

The small workshops are poorly lit because of
 
dirty windows, if any, and lack of artificial lighting.
 
In most cases the original fluorescent lamps have burned
 
out and have not been replaced. Any artifical lighting
 
consists of a few bare bulbs hanging from the ceiling.
 
The floors of most of the shops are a'so slippery with
 
oil.
 

Site drainage appears to be adequate at the
 
garages because none of the work pits were flooded. At
 
the Imbaba Garage drainage improvements were made this
 
summer so that garage waste water is now pumped directly
 
into the city system rather than onto the surface of an
 
adjacent street, as was done previously.
 

One of the worst aspects of these facilities
 
is the accumulation of all kinds of scrapped bus parts
 
and even whole buses. Hundreds of engines, transmissions,
 
differentials,tires, etc. bespeak years of accumulation.
 
This material, besides being unsightly, creates problems
 
for bus parking and maneuvering. Only one garage, El
 
Basateen, had its area for scrapped parts hidden by a
 
concrete wall. This helps to make this garagE one of
 
the best looking ones that we inspected. Also at El
 
Basateen the bus parking area is separate from the
 
maintenance and shop area, which contributes to less
 
vehicle congestion and less tracking of oil into the
 
shops.
 

The Nasr Central Workshop is the most impressive
 
building structually. It is built of concrete with very
 
high ceilings and large skylights. This results in a
 
feeling of spaciousness and good natural lighting. There
 
are some electric lights 25 to 30 feet above the floor
 
which can be used for night work if required.
 

The Ameriya Workship is quite different. It is
 
quite old, having been built in 1958, and much of the shop
 
area has low ceilings with practically no natural lighting.
 
In an attempt to improve the lighting, large irregular
 
holes have been knocked in the concrete roof. The large
 
central work area is better because here the building is
 
constructed of concrete walls with steel trusses supporting
 
a high corrugated metal roof. However, a row of small
 
windows just below the roof is the only source of natural
 
light and ventilation.
 

The rooms where they work on the fuel pumps and
 
injectors are only slightly cleaner than average. Some of
 
them have exhaust fans to improve working conditions, but
 
none of them are enclosed and supplied with filtered air
 
to protect these critical engine parts.
 

(\
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Expansion or 'mprovement
 

Because of the large areacovered by most of the
 
workship facilities, there aooears to be no need of
 
epa on. Since the garages are surrounded by other
 
uidigs, expansion of maintenance facilities would have
 
to take place by building new facilities on new sites.
 
In view of the fact that the CTA did not reply to our
 
question on proposed improvements or expansion it appears
 
that they do not have definite planning for the future.
 

However, two garages have been built since 1972
 
and are being used for city bus operations. These are
 
the Port Said and Helwan garages from which the new Ward
 
buses operate. These are under the jurisdiction of a new
 
company called the Greater Cairo Bus Company, so they will
 
be treated separately.
 

All of CTA's energy for physical expansion
 
seems to have gone into a huge vehicle rebuild/assembly
 
facility on a site adjacent to the Gisr El Suez Garage.
 
At this point L.E. 3.5 million has been invested in this
 
project and it is only about 50% completed. Construction
 
has been halted awaiting a decision on the feasibility of
 
acquiring funds to proceed.
 

The planned facility would be enormous; covering
 
an area approximately 1000 meters by 500 meters, on two
 
levels. When completed it would be used to either rebuild
 
or build new, 125 buses per month. The basemcnt level will
 
consist of a large area, -.here vehicles awaiting renewal
 
will be stored, a parts and supplies storage area and a
 
bomb shelter. The ground level will contain three prod
uction lines, production equipment, special. area work
shops, cafeterias, washrooms, a mosque, offices and other
 
related facilities. Employment in this facility is
 
estimated at 7000 persons.
 

The scale of the planned output from this plant
 
compared to the size of the existing CTA fleet is interesting.
 
CTA now has about 2000 buses; at the planned rate of
 
production this facility could renew or replace every bus
 
in the fleet in less than 1 years - and then continue to
 
renew that fleet every 1 years indefinitely. Obviously
 
the plant capacity would be far in excess of CTA's require
ments.
 

4.1.2 Greater Cairo Bus Company
 

This is a new company established to operate and
 
maintain the Ward buses. The buses operate out of two
 
garages - Port Said Garage in Cairo and the Helwan Garage,
 
formerly used by CTA. The physical characteristics of
 
Port Said are similar to those of the other CTA garages.
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It has a large number of work pits - 24.of them, and
 
they are so arranged that it is difficult to maneuver
 
buses around them. However, the pits are relatively
 
clean and usable. The small workshops along the periphery
 
of the work area are dirty and do not have adequate lighting
 
or ventilation. The bus parking area is separated from
 
the work area. This is fortunate because part of this
 
area is taken up with 60 buses awaiting repair. This
 
high number is due to tne many problems that have appeared
 
in the Ward buses.
 

The Helwan Garage was opened this year. It
 
also conforms to the standard CTA layout. Considering its
 
age the physical condition of this garage is unbelievably
 
bad. Concrete islands along the service bay are crumbling,
 
concrete paving is breaking up, fuel pumps are damaged
 
from being hit by buses, the buildings look old and every
thing is covered with grease and oil. The work pits are
 
ankle deep in oily dirt; the original fluorescent lamps
 
do not work and incandescent bulbs have been hung from
 
them.
 

The condition of the shops vary; the machine
 
shop is well-equipped, but the electrical and fuel system
 
shops are not. Detroit Diesel-Alli6on maintains a well
equipped training shop and separate storeroom for warrantee
 
part.s. The general storeroom is inadequate for future
 
needs. At the time of the risit, this garage was not in
 
condition to maintain the 160 buses assigned to it.
 

4.1.3 Alexandria Transport Authority
 

Because this company did not reply to our survey
 
questionaire, the following description of their physical
 
facilities is based entirely on visits to their office
 
and the maintenance facilities. The company has three
 
facilities, two garages which were built in the early
 
1960's and a main workshop whose age is not known but
 
which is very old.
 

The Sidi Bishr Garage, which is located in the
 
center of East Alexandria, has two rows of nine work pits
 
each, which are used for inspection, periodic maintenance
 
and light repairs. The small workshops are located along
 
the garage walls near the pits. A workshop and store for
 
tires is located at some distance from the pits. The
 
office building is near the entrance and a maintenance
 
workshop building is next to it. The rest of the garage
 
area is open yard for parking and storage of buses. The
 
pit areas and parking yard is covered with layers of oil
 
and grease, making vehicular movement hazardous and walking
 
difficult. This garage has 269 buses assigned to it, but
 
64 will be retired by the end of this year due to old age.
 
They have an average of 150 buses operational.
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The Smouha Garage has two rows of nine work
 
pits each, located in one corner of the garage. The small
 
workshops are strung out along the entire length of one
 
side of the garage. The offices are to the left of the
 
entrance. 
This facility is adequate for servicing the
 
200 Ward buses assigned to it, however, it also is covered
 

with a slick of oil and grease, which creates unpleasant
 
and hazardous working conditions.
 

The main workshop is at Sidi Gaber, near the
 
Here they perform complete engine
tramline car barn. 


overhauling and body renovation. This facility is
 
antiquated, crowded and much of the space is occupied by
 

Some of the equipment is serviceable,
scrapped parts. 

but this facility should be abandoned as soon as a re

placement is ready.
 

The company is building a new workshop and
 
garage in West Alexandria, but it will not be finished for
 

another three years.
 

4.1.4 West Delta Company
 

This company has three workshops; the one in
 

Alexandria is the largest, Damanhur is the next in size
 

and Cairo has the smallest. There is a garage associated
 
with each of these workshops.
 

There is a garage/workshop in Marsa Matrouh,
 
with a site area of 4145 square meters and small branch
 
garages in Mahmoudiya, Kafer El Dawar and Abu El Matameer.
 

Two other small garages are under construction in Shubra
 
Khit and Rashid.
 

The company consider* its Alexandria facility
 

to be in good condition in all categories. The Damanhur
 

facility is rated good except for the water supply and
 

sewer service which are being improved. The Cairo
 

facility is only fair, with its water supply and sewer
 
service also under improvement. The branch garages are
 

considered to be in fair condition, even though they are
 

new facilities.
 

Expansion or Improvement
 

An expansion of the Damanhur Workshop is under-


We were told that much of the work now being done
way. 

in Alexandria would be moved to Damanhur when the new
 

construction is done. However, in their reply to the
 

questionaire they stated that they also plan an immediate
 

expansion in Alexandria; we have no details on this.
 

They also plan for longer term expansion to build garages
 

in Kom Hamada, T1 Khatatba and Kafr El Zayat.
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In addition to this, they state their need for
 
additional building area for stores, and a new garage for
 
the Cairo zone.
 

4.1.5 East Delta Company
 

This company has two facilities for major
 
overhauling; one is in the Ameriya section of Cairo, the
 
other is in Mansura. There are twelve maintenance garages
 
for periodic maintenance and minor repairs at locations
 
throughout the region.
 

The facilities vary considerably in age and
 
The oldest one is the Ameriya Workship and
condition. 


adjacent Kanal Garage, these were built before 1949.
 
The workshop provides rebuild facilities (engine, trans
mission, body, etc.) for about half of the East Delta
 
fleet of 1000 buses. It is too small and crowded to be
 
able to perform its mission efficiently. The workshop is
 
laid out in a "U" shape, the center being open and large
 
enough for one bus to pass another, but too small to
 
permit a bus to be turned around. Along one side of the
 

are
workshop there are open sheds where major units 

removed from the buses, and dismantled. Engines are dis
mantled, dirty, and the oil from the pans is allowed to
 
run out onto the ground. A very small office is located
 
on the other side and next to that are the engine rebuild
 

Beyond that are the body, paint and carpenter
shops. 

shops. Electrical and fuel system shops are located
 
across from the office, through an alleyway. The whole
 
scene is one of crowded confusion and appalling working
 
conditions.
 

The central stores associated with this facility
 
are
are in a three-story building; the first two floors 


for parts storage, the third is. for offices. Some fairly
 
heavy parts must be carried up and down from the second
 
level stores.
 

The adjacent Kanal Garage is also old, dirty and
 

inadequate for its purpose.
 

The other main workship and garage, In Mansura,
 
is at the other end of the spectrum from the one described
 
above. The workshop part is the best such facility seen
 
during this study. It is a new facility; operation was
 
begun in April 1978. The construction of the buildings is
 

The yard area is
of the traditional reinforced concrete. 

paved with concrete that is so free of the usual oil and
 

grease that it can be recognized as concrete. To the right
 

of the entrance is the control office, storerooms for
 
employee's work clothes, a used parts distribution shop
 

In the center are
and a well-equipped machine shop. 

located the engine disassembly and cleaning workshop, an
 

engine assembly workshop, fuel system testing shop and an
 

engine testing shop. Next to these shops are two clean
 

work pits under a concrete canopy. This area is used
 
for painting the buses after they have been repaired at the
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body repair area. The body repair area is also located
 
under a concrete c~nopy.
 

The buildings along the right side are of two
 
levels, with stores on the ground level and offices above.
 
Along the back wall of the workshop is found another
 
engine assembly workshop, electrical shop, forging and
 
sheet metal shop, welding shop and small stores.
 

The garage, which is immediately adjacent to
 
the workship, is not in as good a condition. It was
 
opened in 1969, and shows the inevitable toll of 10 years
 
use. However, it is in better condition than many bus
 
facilities of that age. The garage has a total of six pits
 
for greasing, washing and repair and inspection. However,
 
much of the inspection and repair work is done under or
 
near a large concrete canopy in the center of the garage.
 
Along the back wall are located the usual small shops to
 
support the repair work. A large three-story building on
 
the left contains stores on the ground floor and offices
 
on the other two floors. These offices include those
 
for the branch technical manager and the zone technical
 
manager.
 

Besides this garage, they have in the Mansura
 
region five branch repair facilities. At each of these
 
branches a small group of mechanics perform running repairs.
 
Each facility also includes a bus station, and buses are
 
stored overnight. This takes some of the operating and
 
maintenance load off the main garage. The branch facility
 
in Mansura, which we inspected, is in deplorable condition.
 
It is old, crowded and dirty. We have no information on
 
the condition of the other branches.
 

Of the other ten garages we personally inspected
 
four, namely, Benha, Zagazig, Ismailia and Port Said. The
 
Benha and Zagazig garages are in good condition. Benha
 
garage is much cleaner than the average,. but it has a
 
design weakness in that all inspection and repair spaces
 
are dead-end. The backing in or out of these spaces is
 
less efficient than the use of pull-through spaces. The
 
Zagazig Garage, which was built in 1942, is better with
 
respect to )ie work pit layout since they are all pull
through. Considering the age of this facility, it is in
 
remarkably good condition. It is fairly clean, and parts
 
of it have been recently painted. Like almost all bus
 
garages in Egypt, much space is occupied by scrapped
 
vehicles and parts which should be removed.
 

The condition of the Ismailia Garage, built in
 
1961, is much worse than the older Zagazig Garage. The stree
 
leading to the garage are unpaved and narrow. Because
 
of its small size, buses are parked outside in the
 
narrow streets, making it difficult to enter or leave the
 
garage. The body work area is sheltered by corrugated
 
asbestos panels, supported by steel trusses. Some of this
 
area is sheltered by corrugated metal so rusted that it
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looks like lace work. They have only one usable pit
 
which is used for greasing. To work on the underside of
 
the buses the workers lie on either sand or oily surface.
 
Because there is no drainage, the area around a water
 
faucet consists of a small oily pond, where the water seeps
 
very slowly into the sandy soil. There is so much scrap
 
material around the fuel pump that an opening has been
 
knocked through the adjacent outside wall so that the
 
buses can be fueled outside in the street. This creates
 
further congestion on the access road.
 

The Port Said Garage is in fair shape except
 
for a workshop building which was damaged by bombing.
 
One room in the workshop is used for fuel pump and
 
injector maintenance, but the building is unsafe in its
 
present condition. The work pits are actually raised
 
concrete ramps, required because of the high water table
 
here. They are dead-end requiring the buses to be backed
 
out. The fueling island, which is well-located in the
 
center of the yard area, is unusual because the tanks
 
had to be installed partially above the yard surface due
 
to the water table. However, it is an attractive and
 
efficient installation.
 

We did not inspect the Suez garage but under-..
 
stand that it has severe drainage problems because of its
 
low elevation.
 

Expansion or Improvement
 

There are three facilities that are in this
 
category. First, there is a new garage under construction
 
since 1974 in Damietta. This will be a large facility,
 
with a site area of 19,530 square meters and building area
 
of 8000 square meters. There is a huge facility in Nasr
 
City that has been under construction since 1971. It is
 
practically finished, but the collapse of a portion of the
 
roof has resulted in legal action which has delayed
 
completion. The completed buildings are planned to-house
 
a main workshop, stores, cafeteria, mosque and administra
tive offices.
 

The layout consists of two long rectangular
 
buildings, parallel to one another, connected by a high
 
concrete canopy covering a parking area for 20 angle-parked
 
buses. The bus parking is laid out as if for a bus station.
 
The canopy is about 15 meters above the ground, and is
 
supported by thin concrete columns. The bottom part of
 
these columns will have to be made heavier to protect against
 
impacts by the buses.
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The roof over the building is the same height
 
as the canopy, resulting in a cathedral-like scale to
 
the building. The engine rebuild area is one room, 56
 
meters in length, and has a bridge crane which can be
 
moved the entire length of the room. However, this
 
movable crane system does not extend into the adjacent
 
disassembly/cleaning room or the engine testing room.
 
This will cause inefficient movement in the engine
 
rebuild process.
 

The rest of the building is divided into large
 
but separate rooms as is traditional in Egyptian bus
 
facilities. A huge paint shop is included, without fans
 
or air filters. The only area in which body work could
 
be done is under the high canopy where the buses are to
 
be parked. At one end of the building there are three
 
pits to be used for final engine testing after being
 
installed in a bus.
 

The present management of the company did not
 
participate in the planning of this fantastic facility
 
and are uncertain as to how to use it. While they need
 
a new workshop to replace the old one in Cairo, trying
 
to use this structure would present many problems.
 
First, it is much too large; second, it is not laid out
 
for efficient operation and third, it should be located
 
more centrally in East Delta's operating area.
 

The third facility for expansion is to be
 
built in Ismailia. The company owns a large tract of
 
desert land in an industrial park on the outskirts of the
 
city. They are planning to build a large workshop and
 
garage arranged in the traditional hollow square design.
 
In discussions with the top management we presented

alternative designs which, in our opinion, would result
 
in more efficient operation of the maintenance work.
 
Basically this is a core-type facility with the various
 
operations located in a compact but open arrangement to
 
permit efficient flow of parts and materials. This
 
arrangement would also allow closer supervision of the
 
workers.
 

This type of design would permit economy of
 
construction, particularly if prefabricated metal buildings
 
were used in place of the traditional reinforced concrete.
 
This type of building would also reduce the construction
 
period required markedly, thus allowing use of the facility
 
much sooner than if the concrete type of construction
 
were used.
 

The nanagement of the East Delta Company appears

receptive to our suggestions on the above matter.
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4.1.6 Upper Egypt Company
 

The operations of the Upper Egypt Company are
 
conducted within a large service area from Cairo to
 
Aswan and along the Red Sea Coast. Because of the size
 
of the service area it is divided into three regions, with
 
the major facilities in Cairo, El Minya and Qena.
 

The physical condition of the facilities we
 
inspected varies from incredibly bad to fair. The worst
 
were the Giza Garage and Central Workshop in Cairo and
 
the Asyut Garage/Workshop. Both are very old; the Cairo
 
facility was built prior to 1956 and the one in Asyut
 
in 1938 by a private operator. Both are characterized
 
by oily unpaved yards, terrible working conditions and
 
a shortage of equipment. The conditions at Asyut are
 
made even more difficult by the fact that 97 buses are
 
assigned to this relatively small facility. Most of
 
the buses are stored overnight at the Asyut bus station
 
but the facility is much too small for this number of
 
buses. The work pits are full of water and oil and the
 
fuel pumps are so far back in a corner that the buses must
 
back and fill several times to get into position to be
 
fueled.
 

The facility in Fayum is a combination garage
 
and bus station, with a body rebuild shop a few blocks
 
away. The garage operates, services and maintains 95
 
buses of 7 different makes. The number of bus types here
 
is an extreme example of a general condition prevailing
 
in all the bus companies; their job is made more difficult
 
by having to maintain so many different kinds of buses.
 

The garage is 10 years old and it looks as if
 
it has not been cleaned since it opened. The work pits
 
are unusable because they are full of water and oil.
 
They work on the buses in a dirty area near the pits.
 
Buses are washed by hand in an open area next to a wall.
 
The facility includes three small engine overhaul shops.
 

The body shop is much older, and provides a
 
minimal shelter of steel canopies with patched corrugated
 
steel roofs. It includes a main spare parts store.
 

The El Minya Garage is large and relatively new,
 
having gone into operation at the beginning of 1978. One
 
would expect it to be a showcase, but it is not. Physically
 
it is in good condition, with clean concrete paving in the
 
yard area. However, because the building contractor has
 
not yet finished the drainage system, the work pits have
 
oil and water in them and there is construction debris
 
in front of many of the small shops.
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They are modifying the shop layout by installing
 
brick walls in the openings between shops. They cannot
 
conceive of working in other than small closed-in shops.
 
There is an excessive amount of yard lighting here, as
 
well as a large number of double light standards about
 
30 feet high around the perimeter and some within the
 
yard area. Evidently those within the yard restricted
 
bus maneuvering, because they have been sawed off at
 
ground level and are laying as junk in the yard. They
 
have also installed four very high floodlight towers with
 
twelve lights on each tower. It has been our observations
 
in older garages with floodlight towers that the lamps are
 
not maintained.
 

The design and construction faults, and the
 
sloppy housekeeping reflect basic problems in providing
 
good vehicle maintenance facilities in Egypt.
 

The largest facility in the third region is the
 
Qena Garage/Workshop. It is fairly new and is in the best
 
condition of all the Upper Egypt facilities that we
 
inspected. Most of the garage yard paving is clean; the
 
only oily area is around one pit and in the area where
 
they store the used oil in drums awaiting pick-up. There
 
were several bus hulks occupying space in the yard, but
 
fortunately they have other space in Qena where they can
 
store bus hulks.
 

The engine rebuild shop is clean and well
lighted. Large overhead electric fans provide air cir
culation. Shops without fans have poor ventilation. The
 
work pits are usable but dirty, and contain old bus parts.
 

This facility is a key one in Upper Egypt's
 
operations because of its location at the point where the
 
east-west highway to the Red Sea Coast meets the main
 
north-south road between Cairo and Aswan.
 

The southernmost facility is the garage at
 
Aswan. This went into operation in 1969 and is in fair
 
physical condition. The access road is poor, and the
 
yard paving in bad shape. They were filling holes in the
 
yard surface with pieces of broken brick. The facility
 
includes a parts shop for Fiat cars which sells parts to
 
private car owners. A new storeroom to house tires and
 
spare parts for Ward buses is being added. The pits are
 
dirty but usable and the new parts store is quite crowded.
 
The fuel injector work room is clean and has an exhaust
 
fan.
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Expansion and Improvraient
 

The company has indicated plans to add additional
 
administrative space at Beni Suef, El Minya, Sohag and
 
Qena. A large garage is under construction in Helwan and
 
a small one in El Gardaka. They own some desert land
 
along the highway between Giza and Fayum. The only things
 
on the site now are some of their derelict buses. They
 
propose to eventually build a new garage/workshop here
 
for the first region so that the obsolete facility in
 
Giza can be abandoned. However, there is no other type
 
of development near this site, and it does not seem a
 
suitable place for near-term expansion.
 

4.1.7 Public Sector Truck Companies
 

There are six public sector companies under the
 
Intercity Transport Authority which was established in
 
1961. Five of these companies operate and maintain
 
trucks, the sixth company, Automotive Repair, performs
 
major engine overhaul and body repair and rebuilding.
 

During the Study, we visited a total of nine
 
facilities operated by the truck companies and the two
 
facilities belonging to the Automotive Repair Company.
 
On the basis of these visits it can be assumed that the
 
condition of their maintenance facilities varies from
 
very poor to good. The best that we saw was the Goods
 
Transport's Garage in El Minya; the worst was the same
 
company's main workshop in Cairo. These are the newest
 
and the oldest facilities respectively, belonging to
 
Goods Transport. Generally the truck companies provide
 
a better impression on the visitor than do the bus
 
companies. This is probably related to the fact that
 
the truck companies have better operating conditions.
 
Their trips are long-haul at uniform speeds and generally
 
over better roads. However, even in the best garage we
 
visited the work pits were full of water; despite the
 
fact that the garage manager lived in an apartment within
 
the garage.
 

The physical condition of the body workshop and
 
the engine rebuild shop of the Automotive Repair Company
 
is poor, but better than might be expected from their
 
extreme age. The body workshop's original buildings are
 
of steel and wooden columns supporting corrugated metal
 
roofs. An addition built five years ago, is concrete.
 
The main area of the engine rebuild shop is construced
 
of concrete walls and covered by a high, sloped roof of
 
corrugated panels, supported by deep long span trusses.
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Large roof dormers and a window section along the roof
 
ridge provides some light and ventilation. Large glass
 
skylights in the roof provide additional light, but
 
allow transmission of heat into the work area. The
 
individual shops have poor lighting and ventilation.
 
However, the fuel injector shop is clean and well-equipped.
 
They have a large dynamometer shop and test the rebuilt
 
engines at varying loads; this is one of the few
 
facilities we saw where this is done. The entire workshop
 
is too crowded to allow good working conditiona.
 

Expansion or Improvement
 

The plans for improvement vary widely between
 
companies. Goods Transport replied that the matter is
 
under study. Transport Works mentioned plans to buy new
 
testing equipment and install an overhead crane in the
 
engine workshop. Heavy Transport plans to build a new
 
spare parts store in Cairo; in Alexandria they will build
 
a new service station and improve the drainage and sewer
 
systems. Their long-term plan is to build a new workshop
 
in Alexandria for overhaul of all truck components.
 

Direct Transport has a new facility under
 
construction in El Zahra with a site area of 25,800
 
square meters. Their long-term plan is to build new
 
branch facilities in Qena, Safaga and Suez. Rural
 
Transport owns 6 feddans of land on the Cairo-Alexandria
 
desert road for expansion. They plan to build a main
 
stores facility on half of it and an expansion of the
 
Alexandria branch on the other half.
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4.2 Financial and Econcmcic Information (AV: V):dix 

The acquisition of financial and :onomic
 
information proved to be extremely difficul; at the level
 
of the operating unit (garage, workshop or overhaul
 
facility). It was only slightly less difficult to acquire
 
at the company level with few exceptions. In the end, much
 
of the information needed was taken from the Ministry of
 
Transportation. The Cairo Transit Authority was unable to
 
provide the team with detailed information in time for it
 
to be considered in the study (1976 information was not
 
available until Nov. 10 and 1977 not until Nov. 3rd--both
 
after the study team assignment was completed). The
 
Alexandria Authority provided no information.
 

4.2.1 Accounting Systems
 

The public sector follows a standardized system
 
of accounting as a legal requirement. In practice,
 
however, there is a considerable degree of latitude in
 
the formulation of accounts to the point where at times
 
it is difficult to compare the accounts of the different
 
companies.
 

The fiscal year coincides with the calendar year.
 
Each company prepares an annual statement of its activi
ties and situation as of December 31. The companies pre
sent an annual report to the Ministry of Transportation
 
within the first six months of the new year. These are
 
reviewed by the Technical Secretariat of the Ministry and
 
approved by the General Assembly of the Transportation
 
Sector which functions similar to an annual meeting of
 
shareholders. The Assembly is chaired by the Minister
 
and attended by representatives of the Ministry, the
 
Technical Secretariat, the bus and truck companies, the
 
Ministry of Finance, the Ministry of Supply, the Central
 
Accounting office and the Ministry of Defense. The
 
accounts are inspected, revised and approved by the
 
Assembly. Recent revisions in accounts have concerned
 
the setting up of new categories of revenues and the re
valuation of inventory items, resulting in the reduction
 
of net profit.
 

The Cairo Transport Authority abd the Alexandria
 
Authority are dependencies of their respective governo
rates. Their accounts are presented to the Ministry of
 
Finance and the Governors. The core of the annual reports
 
are the balance sheet, the current production account,
 
and the production account and profit and loss statement.
 
The balance sheet is a presentation of assets and liabi
lities. Terminology varies from U.S. standards, but
 
the concepts are similar. Profits are entered as a
 
separate item on the liability side and shortage or losses
 
on the asset so as to balance the account. A lengthy list
 
of reserves and provisions is carried on the liability
 
side.
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The current production account shows income
 
from operations and other sources and related costs
 
divided into salary and wages, operation needs an. other
 
expenses - depreciation, provisions and other minor
 
costs. Miscellaneous costs and income are grouped into
 
a category labeled "transferring income" (expenses),

and usi.,qlly add up to a significant amount. The profit
 
figures in the production account may differ from the
 
balance sheet due to the practice of carrying forward
 
previous year's debt or previous year's profit on the
 
balance sheet.
 

The most important account for the purpose of
 
this study is the Production and Profit and Loss State
ment. Operating costs are distributed to two cost
 
centers : production and production services. Production
 
includes everything related to the operation of the
 
vehicle-wages of drivers and collectors, gasoline, oil,
 
grease, spare parts, license fees and insurance. Pro
duction services refer to support services for the vehi
cles; maintenance, shops, garages, mechanics, service
 
vehicles, etc.
 

Operating income from fares, scrap sales and
 
other categories is balan:'ed against operational expen
ditures to arrive at the operational profit. Finally
 
overhead in the form of administrative, financial and
 
non allocated miscellaneous costs are compared with the
 
operational and rniscellancous income to secure the net
 
profit and loss. The Cairo Transport Authority differs
 
from other organiz:tions in that spare parts are included
 
as a service (rmintenance) cost and not as an operations
 
item.
 

4.2.2 The Maintenance Budget
 

These investigations failed to uncover a
 
maintenance budget as such for the truck and bus com
panies, therefore the study team developed a maintenance
 
budget where necessary detailed information was available.
 

For maintenance activities, it is necessary to
 
examine certain production costs, (spare parts, grease
 
and oil costs) as well as other operations related ex
penses, in addition to the production services account
 
described earlier.
 

The Cairo Transport Authority separates its
 
costs into operations, service (maintenance) and over
head, and is the only organization that routinely
 
divided costs and revenues by facility. Each garage
 
has its own statistics as do the operating regions.
 
Maintenance categories include all maintenance items.
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Discussions wi> r.sponsible officials of tic
 
bus and truck companies r-vual the absence of a cost
 
system; the information _' not even arranged in a manner
 
that establishes cost cc:.ers. The CTA in this regard
 
is more satisfactory.
 

Initial requests for cost and revenue infor
mation made to the bus and truck companies provoked
 
interestin7 responses. Most organizations claimed to 1.e
 
incapable of delivering such statistics or would be
 
"very difficult" at best. It was clear that the accounts
 
were not ]:ept in a~manner that allowed ready access to
 
facility information. Costs and revenues are not ana
lyzed on an operational unit basis, but only on a company
 
wide level. There is basically no financial information
 
kept on the individual garages, and the administrative
 
system is highly centralized, with very little feedback
 
from the field.
 

4.2.3 General Financial Situation
 

Although not the sole determinant of the con
dition of a vehicle fleet, availability of sufficient
 
funds is indispensible to satisfactory maintenance. In
 
this respect, the general financial picture of the com
panies does not bode well for vehicle maintenance. Lia
bilities are very heavy in relation to assets, and the
 
income is anemic. In the United States these companies
 
would be in scrious trouble. This is the conclusion in
 
the absence of a detailed item by item audit of the
 
companies which would undoubtedly turn up over-valued
 
or questionable assets, parts inventories for obsolete
 
vehicle types and double accounting of items.
 

Conventional financial measurements such as
 
return on net fixed assets (a high of 4.2%) and the
 
current ratio (less than 1) reveal a dismal picture for
 
all bus companies. Truck companies are in somewhat
 
better shape, with the current ratio exceeding 1. The
 
return on fixed assets however, is not impressive with
 
the exception of a high of 9.9%.
 

The accounts of the Cairo Transport Authority
 
reveal the deficit financial situation of the Authority.
 
In 1978, the Authority reported loans as totaling 148 LE
 
million. This figure, larger than the fixed assets, is
 
principally comprised of loans from the Ministry of
 
Finance. Apparently the subsidies paid by the government
 
are regarded as "loans". Not one bus or truck company
 
returned statistics on individual garages or workshops
 
during the general survey phase of this Study.
 

As far as can be determined, there is no record
 
for unit costs of specific repairs, or routine servicing
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and consequently no detailed study of labor require
ments or input needs. In addition this neans tnat no
 
statistics are kept showing the level of performance
 
for each shop in term of productive efficiency. Each
 
shop is apportioned a share of the budget without study

of its requirements or its use of the allocation.
 

The cost situation contrasts with the revenue side;

it is evident that a more careful watch is kept on in
come and statistics are usually maintained on branch
 
revenues. During visits to garages, forms were shown
 
detaiainq income by each vehicle per day and per month.
 
Each venicle is reported to have a history of repair,

but the actual time, labor,and parts required for the
 
repair are not available. No tracing is made of re
b'iilt units which are transferred from one vehicle to
 
another.
 

4.2.4 Costs
 

The financial information returned by the bus
 
companies indicate a serious trend of rising costs in
 
the past few years. The rate of increase varies from
 
26.1' to 46;1% for the bus companies, with the largest

increases evident in operations and production services.
 
Costs are affected by inflation in the economy and also
 
by expansion of the level of service offered. All com
panies providing ridership and kilometer statistics show
 
an increase in service. Paradoxically, a significant

expansion of kilometers run did not result in a pro
portionate increase in rideship. It is not known ,

whether this is a case of inadequate record keeping or
 
an attempt to extend service to isolated less popuiated
 
areas.
 

Revenues have also risen, but not at the same
 
rate as costs, except for Middle Delta Company. In general
 
the past 3 years show a tightening financial picture,
 
with revenue/km remaining generally stagnant.
 

The accounts of the Cairo Transport Authority

show that the operational loss has increased at a rate
 
of 20.8% per year in the 1976-1978 period. Costs for the
 
last two years for bus operations have increased by 21.9%,
 
while revenues registered a growth of 9.3%.
 

Accounts of the truck companies show more
 
moderate cost increases, although service costs for
 
vehicles are one of the most dynamic items. Revenue has
 
approximately kept pace with costs, and profits are
 
reflected in operations accounts except for the large

losses for the Heavy Transportation Company. A curious
 
feature of the truck company accounts is the recording

of profit in production accounts for all but one of the
 
5 companies for the period 1977-1978, while in the
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balance sheet, all companies except one, report losses.
 
The explanation of losses carried forward from previous
 
years is the one given, but tihere must have bee:. a long
 
accumulation of such losses prior to 1977 to "ave such a
 
generalized effect over the entire trucking sector. Even
 
more curious is the Rural Transport Company which shows
 
both profit and losses for the 1977-1978 on its balance
 
sheet.
 

Based on the maintenance budget extracted for
 
the bus companies, the figures on a per bus basis for
 
1977-1978 appear reasonable, although the differences
 
in labor cost and parts cost make it diffizu't to use
 
U.S. experience as a guide. The potential uffuct of the
 
rising trend of cost Upon maintenance activities is
 
likely to be negative. Maintenance by its vcry nature,
 
is a service to a vehicle fleet, and in itself, not an
 
essential daily input into operations. Cost cutting in
 
service area and frequency of runs has more immediate
 
undesirable consequences than, for example, reducing
 
the frequency of maintenance, or the supply of spare
 
parts. The long run consequences of such a course are
 
extremely negative but attractive to an inflation
harassed management.
 

For the public sector bus companies, the amounts
 
dedicated to maintenance have increased ;.n absolute terms
 
from 1976-1978, but in relative terms, there is evidence
 
of a decline in proportion to o:icr budyct items. This
 
trend is suggestive of future troubles.
 

The rate of increase -f:aintenance expenditures
 
for 1977-1978 generally laggod ,-:.-ind other costs, and
 
the key item of costs for spare pa!.ts registered a very
 
Lnal; growth.
 

The CTA accounts show: that the organization has
 
also faced a soriotis trend ,f ;rxce increases, although
 
the rate is lower than that of thc- bus ccu.parnies. Main
tenance activities consumed a marginally greater portion
 
of total resources from 1977 to 1978.
 

Total resources dedicated to maintenance is
 
much less than for the bus companies, due principally to
 
the tremendous burden of depreciation over a 4 year period.
 
For 1977 and 1978, vehicle depreci'ation made up approxi
mately 30% of total facility cost, while for the bus
 
companies, depreciation is in the range of 15-171 of total
 
cost. The value of spare parts used in 1978 represents a
 
39.1% increase over the 1977 total.
 

The CTA, despite its financial situation was
 
able to increase its expenditures on vehicle maintenance.
 
This is perhaps because the CTA is not subject to the
 
"discipline of the market place". In this regerd the
 
CTA is in an advantageous position - it is not expected
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to extract not income from a very difficult cost
revenue situation as are the bus companies.
 

The public sector truck companies did not
 
provide sufficient details to create a separate main
tenance budget. A rough combining of production
 
service cost, which includes items extraneous to main
tenance activity, shows that maintenance and other
 
services have more than kept pace with the rest of the
 
expenditures.
 

This allocation of resources dedicated to
 
maintenance is generally quite significant (52-74%)

and in the case of 'iranusort Works, 74% is remarkable,
 
and even questiona-lc.
 

In su:mmary, both bus and truck companies have 
been subject to cost increases for the past few years.
Wages have been rising as have most inputs for oper
ations. The companies have for policy reasons been
 
unable to increase revenues at the same pace as costs
 
increase. This trend appears to have produced mainte
nance cost control programs for the bus companies, and
 
while the truck companies have not reduced maintenance
 
programs, the tru:k firms are hard pressed financially.
 
This will affec, the ability of the companies to
 
adequatuly maintain these vehicles, an effect which
 
will become more pronounced in the future. In this
 
respect the CTA is fortunate to have recourse to the
 
Ministry of Finance.
 

4.2.5 Vehicle Acquisition
 

Depreciation of buses and trucks is calculated
 
on a straight line basis, with no salvage value assessed.
 
The useful life of a vehicle is estimated to be 4 years

for the Cairo Transport Authority and 8 years for the
 
truck companies and most bus companies. East Delta,
 
due to its combination of urban and intercity service,
 
evaluates the lifetime as 5 and 7 years. Should a
 
vehicle provide service beyond this time, half of the
 
standard depreciation charge is deducted to cover event
ual replacement costs. Because of limited capital

budget, the operational life of a vehicle is frequently
 
extended beyond this time. In the bus company fleets
 
the replacement problem is particularly acute, with some
 
buses in service from 10-15 years.
 

An examination of the vehicle ages of the bus
 
companies shows varying degrees of ability to replace

older units - The picture is generally of a fairly old
 
vehicle fleet, somewhat modernized by purchases of the
 
past 2 years. East Delta and Middle Delta have the
 
oldest fleets (about 1/3 more than 8 years old) and West
 
Delta the most modern (70% 4 or less years old).
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The buses in Cairo urban service arr :-ore modern than
 
those on intercity routes. No vehicle put into service
 
prior to 1973 is currently operatinr.
 

The truck companies generally have the major
ity of their vehicles within the 2-4 year range. There
 
was evidently a surge of vehicle purchases in the 1975
76 period. Director transport however, appears to be in
 
a difficult situation with 60% of the fleet nearing or
 
passed the end of its useful life (6+ years). All these
 
companies will confront the need to replace a major
 
portion of their fleet as the 1975-1976 vehicles begin
 
to wear out in the early 1980's.
 

Every year, each company prepares a projection
 
of the coming year's operations. The vehicle fleet is
 
analyzed and its adequacy in terms of the expected
 
service requirements is assessed. From this exercise,
 
an estimate of new vehicles needs is produced. No
 
detailed analysis is made of the costs of keeping a
 
given vehicle or vehicle type in operation. The esti
mation is made of operational time available in broad
 
age categories and also the age of the vehicles is taken
 
as a guide for replacement. An 8 to 10 year old vehicle,
 
after extended service in the local conditions, is
 
obviously ready for retirement.
 

The estimation of the new vehicle requirements
 
is followed by the examination of the company's finan
cial situation. Accumulated depreciation reserves and
 
profits available for investment are measured against
 
the capital needs for the new vehicles. The Ministry of
 
Transport collects the vehicle requests from the sector
 
and contacts the Ministry of Supply regarding available
 
sources of credit. Should the available funds be in
sufficient, a request is made to the Ministry of Finance
 
for a government grant to make up the difference. This
 
is termed "an addition to capital".
 

The Ministry decides upon the availability of 
funds for the purpose, and notifies the companies of the 
decision. This grant is of central importance in the 
case of the initial 20% of the acquisition cost to be 
paid upon arrival of the vehicles. The bus and truck 
companies are not required to repay the grant, btt are 
expected to finance the remaining balance from their own 
capital. The transportation authorities (Cairo, Alex
andria) are not expected to be able to purchase their 
own vehicles, and the government pays the entire cost of 
purchase. There is never enough revenue to purchase all 
the vehicles needed by the companies. 

The bus or truck firms are able to purchase
 
vehicles independently, but when the purchase is large,
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it is customary to unify the bids. In the case of the
 
bus companies, East Delta has taken the role of negoti
ator, while for the truck companies, the General Nile
 
Co. for Automotive Repair still is used. A committee
 
of all the parties is appointed to draw up the speci
fications and agree upon the exact requirements of the
 
vehicles. Should the number of new units be small,
 
each company handles the entire acquisition on its own.
 

The drawing up of vehicle specifications and
 
the issuing of the request for tender is followed by
 
the receipt of bids, the examination of the bids, and
 
the awarding of the contract. As with spare parts,
 
this process takes around one year.
 

As it is general policy to request the bidder
 
to submit financing proposals with their documents and
 
this appears to be a crucial factor, given the limit
ation on resources for the companies. This may explain
 
the bewildering variety of vehicles in the public sector
 
fleet. In other words, the best package receives the
 
contract. While this procedure may save ioney in the
 
short run, the problems downstream of familiarization of
 
the mechanics with many different vehicle types and the
 
complexity of maintaining adequate inventories for each
 
manufacturer of vehicles may well add costs which exceed
 
the initial savings.
 

The large requirements of the bus companies
 
assure a fairly large flow of buses in a continuous
 
stream. The truck companies however, operating a much
 
smaller fleet of vehicles, purchase units in large
 
blocks at infrequent intervals. Their vehicle fleet
 
is often composed of a few types of trucks, all from
 
the same year. The advantage of having a brand new
 
fleet is offset by having all vehicles wearing down and
 
being repaired at an escalating rate year after year, with
 
the consequent increase of parts and service requirements.
 
Should resources not be sufficient to replace the aging
 
units after the end of the economic vehicle life, serious
 
operational difficulties are certain.
 

A central issue in the policy of vehicle
 
acquisition is the role of locally manufactured vehicles
 
in the context of public sector needs. The government
 
owned Nasr company located in Helwan produces both buses
 
and trucks.
 

The Nasr bus has been evaluated by the team
 
as a good bus, tested in local conditions and adequate
 
for the demands of service in Egypt. The capacity of
 
the factory is around 600 units per year and plans are
 
underway to expand the bus line. The price of the Nasr
 
bus is comparable or lower than foreign competitors, and
 
with the problem of customs duties, the differential is
 
quite larae; for example, a Nasr (heavy) bus at present
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can be purchased for approximately 48,000 LE while a
 
German Mercedes costs 70,000 LE plus a 40% customs duty.
 

Bus company officials have expressed satis
faction with the Nasr bus but state that they are not
 
available in the quantities needed by the companies.
 
Nasr is reported to have somewhat erratic production
 
volumes and a backlog of orders. The Nasr production
 
is destined for all of Egypt, including the various
 
ministries, the military and companies required to
 
provide transportation for their workers. In addition,
 
the Nasr Company management likes to export buses when
 
possible, in order to earn foreign exchange. The cur
rent volume is clcarly inadequate for the potential
 
market.
 

Nasr also manufactures trucks. Large number
 
of these vehicles are seen carrying military personnel
 
and servicing various governmental agencies. To the
 
best of our knowledge, however, no Nasr truck has been
 
seen in the public sector truck fleet, reportedly
 
because the Nasr truck's cargo capacity (8-10 tons) is
 
too small.
 

It would obviously be in Egypt's economic
 
interest to manufacture a maximum of its own trans
portation equipment. The foreign exchange savings, a
 
certain supply of spare parts for local sources, the
 
rationalization of the vehicle type and the ability to
 
incorporate improvements specifically for local con
ditions, are all large benefits accruing from such a
 
policy, The secondary effects of employment generation
 
and stimulation of industries to produce inputs for the
 
vehicles w.ould all be substantial.
 

Although examination of this issue is outside
 
the scope of work, the effects of such a policy have
 
important implications for vehicle maintenance. If the
 
Nasr company could be induced to expand and diversify
 
its production, and be responsive to the requests
 
of the public sector bus and truck companies, a large
 
step would be taken to simplify the maintenance oper
ations of the companies. In addition, if other manu
facturing firms could be attracted to Egypt, the
 
increased production and the stimulation of competition
 
in the local market would be a positive contribution to
 
the local industrial base. Funds spent for transport
ation equipment would have a multiplier effect through
 
the entire economy, thereby serving both company speci
fic vehicle needs and national developmeat goals. It
 
is certainly a matter that merits further study.
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4.2.6 Spare Parts
 

The basic supply of spare parts is included
 
in the requests for tender issued by the public sector
 
organization. The rupplier of the vehicles is requested

to submit a list of the spare parts needed for service
 
for the guarantee period and for the anticipated useful
 
life of the vbhicle. These parts and prices are specio
fied to make up a certain percentage (usually from 20%
30%) of the total FOB value of the contract.
 

There is general agreement that this per
centage is inadequate for the requirements of maintaining

the vehicles in operating condition, but it is not clear
 
if the problem is the total value required as a portion

of the tender or the relationship of parts supplied to
 
those demanded. Even with adequate inventories, the
 
bewildering array of equipment models and the diversity

of shops and garages would produce difficulty in the
 
distribution of parts.
 

The status of spare parts supply for the year

1978 shows that most bus companies consumed parts, at a
 
rate between 1500-1600 LE per vehicle. This appears to
 
be reasonable. The CTA parts consumption is substantially

higher and may be explained by the differing vehicle mix
 
and the demands made on vehicles involved in urban
 
service. The truck companies show a greater degree of
 
variation (1500 LE to 5000 LE).
 

An examination of year-end parts inventories
 
and yearly parts usage,by deduction of parts purchased

for 1977 and 1978,yields interesting observations. The
 
parts purchased appear to far exceed the usage. All
 
organizations with the exception of Rural Transport built
 
up inventory in 1978 with increases varying from 47% to
 
138%. The CTA's inventory grew at a rate of 39% over the
 
period. For the majority of the organizations, the
 
margin between purchase and usage was very large. It is
 
curious that such healthy growth in parts acquisition was
 
registered in 1978 and one must question the purchasing

policy that allowed such excessive purchases to take place.
 

All the public sector companies and authorities
 
covered in the project have expressed concern over the
 
difficulty of securing needed spare parts. Because the
 
vehicle fleet is primarily foreign equipment, and because
 
the foreign manufacturers do not maintain parts warehouses
 
in Egypt, most spares are imported through direct contract
 
with manufacturers.
 

Bus and truck companies are free to handle their
 
own purchases, but the cumbersome legal procedure of
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tenders and bids influences them to make large parts

purchases which combine the requests of sister comp
anies. Bus and truck management personnel have stated

that the -international tender procedure for parts uses
 
internal funds allocated for that purpose within com
pany budgets.
 

Negotiations start after the size of the pur
chase is estimated. A letter of credit for foreign

exchange is secured from a local bank. 
The detailed
 
request for tender is then published. Tenders are
 
received, evaluated and a supplier selected by a com
mittee of representatives of participating companies,
 
a contract is vorded and the receipt of the parts

requested within a certain time, as specified by the
 
contract. The time lapsed between identification of
 
needs and receipt of parts is reported to be approxima
tely 8 to 12 months.
 

The day-to-day requirements of operating a
 
large vehicle fleet obviously cannot be met by the
 
cumbersome international tender procedure without soph
isticated spares planning and control.
 

For more urgent parts needs, the local tender
 
is utilized. A request for tenders is published in the
 
locanl press, bids received, evaluated, and the parts

received in the space of one to two months. 
The problem

is that there are limited parts stocks for trucks and
 
buses in the warehouses of local part& dealers, and they
 
are significantly more expensive than parts from other
 
sources. For example, a public sector truck company

faced a critical need for fans for FIAT trucks. 
 The
 
General Nile Co. for Automotive Repair did not have fans
 
in stock because the original contract for spare parts

had been exhausted. The stores department made a local
 
tender and awarded the contract, securing the vital part.

The price difference between the Automotive Repair and
 
the commercial distributor was substantial - 19 LE vs
 
32 LE.
 

Emergency parts needs involving a limited
 
amount of money can be authorized by branch director and
 
stores supervisors. The amounts at the disposition of
 
facility administration vary from 100 to 6000 LE. This
 
fund is periodically replenished upon presentation of
 
receipts to the central administration.
 

Discussions with officials of the public

sector transport companies revealed that they consider
 
the spare parts problem to be one of parts flow and not
 
funds. They cla4 , to have enough capital to pay for
..

what they need, and do not experience undue hardship in
 
acquiring foreign-exchange. It is the time-consuming
 
procurement machinery the public sector is required to
 
observe that is the fundamental problem. A second
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problem is the lack of a detailed and current inventory
 
of parts stocks for all public sector organizations. A
 
third problem is a lack of proper reorder points needed
 
to assure an adequate inventory of items according to
 
their rate of consumption plus acquisition lead time.
 

Improvement in the spare parts situation will
 
reauce deadline time due to parts shortages and reduce
 
thellevel of cannibalization of vehicles to satisfy
 
parts needs. It would also assure that complete repairs
 
are made using quality parts. The existing repair
 
facilities show much ingenuity in adapting or in
venting replacements for unavailable parts. The effecti
veness of these makeshift items and the repair of units
 
without replacing all worn items hovever, leads to
 
repeated repair at frequent intervals and to shortened
 
useful life for vehicles.
 

An additional problem inherent in the present
 
parts acquisition policy is the guaranteed occurence
 
of parts inventories for obsolete vehicle types. The
 
time frame for parts purchases builds in a lag of approx
imately 9-12 months between identification of requirements
 
and parts use. If the basis used to estimate needs ar.:
 
guide purchases is taken from previous year data, then
 
the lag time approaches 2 years. An example of the
 
final consequence of this procedure is the existence in
 
the CTA's stores of 2,000,000 LE of spare parts for the
 
scrapped Icarus bus.
 

4.2.7 Budqetary Projections
 

This section analyzes the method used to esti
mate future expenditures, particularly for maintenance.
 
Budgetary information is taken from 1979 Estimated Budget.
 

During the second half of the year, the public
 
sector bus and truck companies formulate a budget for the
 
following operational year. Estimates of revenues and
 
expenditures are made considering equipment condition,
 
service demand and the precedents of previous years.
 

For truck companies revenues are estimated by

evaluating the availability of the vehicle fleet for
 
operations. Age is the only factor evident. Vehicles
 
are placed in age groups and the percentage of time of
 
service is calculated. This varies from 70% to 90% in
 
two year increments from 0 to 10+ years.
 

The capacity of the vehicle is multiplied by
 
the availability factor, the average kilometer run per day,
 
the number of working days, and finally, by the average

freight charges per ton kilometer to arrive at total
 
revenues.
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The bus companies use similar methods to
 
determine vehicle availability, although the percent
age of operational vehicles is the measure used. Tht.
 
available percentages vary significantly between
 
companies and reflect different experience in keepinq
 
their vehicles on the road.
 

The Cairo Transport Authority evaluates its
 
fleet by bus type and establishes an availability
 
figure reflecting the condition and reliability of
 
the vehicles. Availability of the buses for the 1979
 
projection ranged from 40% for Sava to 81.8% for Nasr
 
(Heavy). Available capacity is multiplied by service
 
days, average kilometers and the average fares. Middle
 
Delta differs from the other companies by utilizing an
 
average revenue per kilometer rather than a revenue per
 
bus day figure. The other bus firms differentiate
 
between urban and intercity service due to the revenue
 
characteristics of the different types of service.
 

The kilometers per bus, per day are within
 
range of 270-280 km with the exception of the Upper
 
Egypt Company which covers the largest geograpAic
 
service area (331 km). The revenue figures per bus,per
 
day vary widely. Middle Delta's figures are very low,
 
representing 28 LE of revenue per bus running the
 
average 280 km. Upper Egypt, East Delta and West Delta's
 
revenues/bus are approximately the same for intercity
 
routes and about twice as high as for intracity routes.
 

Revenue figures are based on approximate
 
guidelines. If accurate passenger figures were available,
 
a revenue per passenger kilometer estimate would appear
 
to more closely approach reality. The existing fare
 
system does not permit the development of an appropriate
 
statistical base.
 

The Cairo Transport Authority makes revenue
 
projections assuming that passenger traffic grows at a
 
rate of 7% per year, and that gross revenues will increase
 
at the same rate regardless of the number of vehicles
 
put on the road.
 

Expenditures for the public sector truck com
panies are estimated in the same manner. Replacement
 
intervals for tires, batteries, fuel, oil an, grease
 

consumption are all consistent. A great range is
 
evident in costs for these inputs, and it is obvious
 
that either the inputs are not being secured from the
 
same sources or some of the companies are adding a factor
 
to their expense projections against unforeseen costs
 
and inflation.
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Of major importance to the vehicle mainten-nc_
. .udy is the manner in ,'hicl'. ---are parts purchases nn,! 
:*intenance activities are For trucru;zted.the 

uompanies, a fixed amount pcr vehicle is inte-;ratel into
 
uxpenditure projections. Thi!; a:nount, ]500 LE, in
 
determined by the General !.s~:hy for he public ec-tor
 
transportation companies. It i;iclii'- all maintc:::c:.
 
and spare parts, divided into c)ith. 1/3 or 25' f 
maintenance and 2/3 or 755 for spare parts. iWo acc::unt 
is taken of the age, characteristics or history of each
 
vehicle type. The only exception to this rule is C!Je
 
50% (750 LE) allocation for t'e smaller (8 toll) rc
 
trucks acquired by Goods Trriznport in 1978 an.7 t..c allo
cation used by Heavy Transport and Direct Tran ,:rt.
 
Heavy allots 500 LE more than the basic 1500 1. for 
older vehicles in its fleut. The newi vehicle: dite from
 
1977; old vehicles from 1975 or earlier. Trmsortation
 
Works follows a different cuideline, allocatin7 1250 LI
 
for older vehicles and 1500 LE for newer oncz. The new
 
vehicles also use 1/3 of their maintenance c..d repair

budget for provision against unforeseen continqencies.

For Transportation Works, a vehicle is classified as
 
old if it entered service in 1972/73; the 1"75-78 trucks
 
are regarded as "new".
 

The bus companies utilize the sac cnerational
 
inputs, and estimates of requiremcnts for fuul oil, tires,
 
batteries and grease should be made cn a similar basis.
 
The East Delta, West Delta and Uppcr :-ypt Companies

utilize similar methodologies for c--t projections. Middle
 
Delta's estimates, however stand ot euto <:rcater de
tail and differentiation by vehicle tpos. As with the
 
truck companies, different costs for identical inputs
 
raise questions as to procurement pelicies or the effect
 
of added margin included in expenditur: projections.
 

When budgeting for spare :arts, the bus comp
anies utilize different formulae. The least sophisti
cated method is that of the East Delta Company, which
 
projects 750 LE in spare parts for a I'ard bus, pre
sumably because these buses have been in service under
 
twp years, and 1400 LE for all other models. Informa
tion submitted by this company indicates that it operates

9 different vehicle types which range from 1 to 18 years
 
of service.
 

The West Delta Company uses a parts consumption
 
per day estimate to establish parts costs. The con
sumption rate varies from 1 LE/day to 4 LE/day depending
 
on vehicle age.
 

The Upper Egypt Company expresses parts needs
 
as a function of vehicle type. I-ard, a bus in service
 
since 1977 is budgeted the same amount of parts as the
 
rest of the vehicle fleet with the exception of Iran
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National and German Mercedes. 1hose other vehicles
 
(Tata, Barrieros, Nasr) are over 4 years old. Iran and
 
German Mercedes acquired in 1576-1977 are allocated
 
3000 LE/year in spare parts.
 

Although the East Delta, West Delta and Upper
 
Egypt Companies use age as the principal determinant
 
of parts requirements, these rates,which reduce with
 
age,pre at variance with the general expectation of
 
parts demand as a function of age normally considered
 
to develop at a gradually increasing rate and becoming
 
quite dynamic as the vehicle wears out.
 

The Middle Delta organization provides more
 
information on parts requirements than the other com
panies. Each vehicle type is assigned an average parts
 
demand, not entirely determined by age. Spare parts
 
are also broken down into foreign source, local source
 
and materials used in repair. These parts statistics
 
demonstrate that Middle Delta has apparently examined
 
each vehicle type to establish the frequency of break
down and repair.
 

All the bus dompanies are facing serious
 
problems with their fleet of I-ard buses. These vehicles
 
have been projected to consume parts at a rate similar
 
to the general experience with new buses; a very low
 
maintenance expenditure for the first 2-3 years of ser
vice. New vehicles are usually expected to demand
 

Previous
approximately 750 LE/year in spare parts. 

experience, however, does not seem to apply and the 1979
 
operating accounts show substantially higher maintenance
 
costs for I-ard bus operations.
 

While this material is still being analyzed
 
for use in 1980 budget estimates, the indications are
 
that the new I-ard bus has been using parts at a rate of
 
3,400 to 3,500 LE per year.
 

The bus and truck companies utilize i or 4 
years' experience to project other categories of costs:
 
wages, fringe benefits and miscellaneous items. The
 
number is frequently the average of the past few years.
 
Expected change in legal fringe benefits or regulations
 
are incorporated, as are the salary increments for the
 
employees which are based on year; of service. All pro
jections are reported to-be evaluated each year by the
 
technical departments to assess their accuracy. In
 
practice, however, they did not change in any significant
 
way for the period analyzed in this report.
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The Cairo Transport Authority does not budget
 
spare parts for thr. first 2-3 years of a vehicle in
 
service, as it considers that the 30% of the vehicle
 
purchase price that is supplied in spare parts under
 
the international tender procedure is sufficient. After
 
this period, it is estimnted that 25% of the value of the
 
vehicle will be consumed in spare parts each year. This
 
practice would signify that as the vehicle ages,
 
the amount of spare parts available would decrease in
 
line with its value.
 

The New Greater Cairo Bus Company estimates
 
that its vehicle will require 1400 LE of spare parts
 
and 400 LE of miscellaneous maintenance equipment. Since
 
the Company is of recent creation with new buses, this
 
formula does not vary with the age of the vehicle.
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4.3 organization and Management (Appendix VI)
 

This discussion of organization and management
 
has been reserved for last, so that it can be placed
 
more in perspective with operational realities.
 

The preceding sections have described poorly
 
equipped shops lacking tools and equipment that are
 
considered commonplace elsewhere. Many shops have been
 
described as "filthy" and a few have been considered
 
marginally acceptable.
 

In many shops,tools that are available remain
 
unused, or are unusable for lack of spares or supplies.
 
Managers seem to be genuinely concerned with training and
 
seem to make some effort at improvements but their efforts
 
lack focus and coordination, yet all of these shops were
 
once new. At the roots of it all is management.
 

First, there is insufficient management.
 
There is a surplus, perhaps, of management personnel but
 
they do not manage the enterprise in which they are engaged.
 
Lines of authority and responsibility are not clearly
 
defined; they intermingle, diverge, fade out, get lost
 
in the shuffle of obscure titles, and they may not be
 
desired. Responsibility is passed upward; authority is
 
jealously guarded and retained.
 

Second, there is a deliberate, long standing,
 
and apparently, desired cultural bias against closing
 
the lines of management communications and directions.
 
In short, there is a sizeable gap, a vacuum, between
 
the managers and the doers. This is symbolized in titles,
 
it is emphasized in pay scales and it is encouraged by
 
tradition. These observations were substantiated
 
through a series of interviews with managers of six public
 
sector bus and truck companies; The areas of concentration
 
were: organization, planning, review, delegation, control,
 

motivation, communication and the key functions of the
 
manager: planning, execution and review.
 

The interviews were concentrated in the
 
engineering sector of each company. The organizational
 
structure is typified by figure 4.1. The interviewees
 
themselves ranged from highly cooperative and enlightening
 
to extremely reserved and cautious. The information
 
gathered ranged from accurate to deliberately distorted.
 
Many of the interviews were conducted with people besides
 
the interviewee present. This was sometimes extremely
 
disruptive. Also, with rare exception, office business
 
was conducted as usual during the course of the intervievB
 
resulting in constant interruption by people telephoning
 
or simply bursting into the office unannounced. Although
 
this too, was disruptive it did cast light on the manner
 
in which normal business is conducted at the companies.
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CHI-? OF
 

ENGINEERING
 

SECTOR
 

I
 

GENERAL MANAGER GENERAL MANAGER 
PURCHASING & TECHNICAL 

STORES AFFAIRS 

MANAGER MANAGER AGEMNGR 
TECHNICAL CENTRALPURCHASING STORES 
RESEARCH WORKSHOPS
0 F ! 

CHIEF
 
of 

*Indicates Managers selected for interview WORKSHOP * 

(Depending on their availability) 

TYPICAL ENGINEERING SECTOR ORGANIZATION
 



7h.- !indings of the inteviewn with respect
 
.- rized as
to organizAtton plan elements can be &u 


followss
 

" Policy Definition 
-ar as can bE dotermined, nothing in 

the way of compapy objectives hs been 

a part of an overall organizadeveloped as 

tion plan. Thib is perhaps the most crucial
 

deficiency 4,n the management function of the
 

is one of the reasons why thecrApalies asid 
company executives find themselves embroiled 

in the day to day operations of the fleets. 

" Organization Description
 
a part of the Study, an organization
! 


chart was secured from each company. Although
 

nome org~nizational arrangements vary from
 

companti to company the structure of each is
 

functional in nature.
 

Figure 4.1 through 4.3 show typical structures
 

for the engineering sector, central work

shop and branch garage, respectively.
 

As would be expected. in many instances the
 

direct connections between subordinate and
 

superior indicated on the charts do not
 

reflect reality.
 

two main reasons for this c'nusion
There are 
over lines of authority. First, the major 

problems faced by managers of all levels in 

the engineering Sector are of a technical 

nature relating to spare parts, equipment and
 

As such, the manaqers
material shortages. 

spend the bulk of their time dealing through
 

the technical department. Second, virtually
 

all the managers in the engineering sectors
 

the companies are engineers. The main
 

their education and experience is
 
o: 

focus of 


formal
in technical Preas with little, if any, 


training in managerial ,echniques. Used to
 

"taking the bull by the horns" and lacking an
 

appreciation for clearly defined policies and
 

procedures, they approach their jobs, at all
 

levels of management as if they were each
 

personally responsible for supervising the work
 

This situation makes considleration
in the shops. 

of anything beyond the day-to-day operation of
 

the company almost impossible.
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show various positions vi.thinSFigure 4.4 her aruhyrthe (here specifically forkthe coma'ny 

the engineering cnd equipment sector) ong
 

with the corresponding pay grade for each.
 

This aspect of organization brings ouit another
 
example of the "rystique of theengineer". ' 

the A thar El NabiEnigr. Hasabala , Manager of 
Garage of CTA, claimed that there wcrac individuals 

his branch whoin 	 the administrative section of 
had much more seniority and held E higher pay
 

But since they -,eren't engineers,
grades than he. 

they could never expect to advartce to a branch 

ho,, high theymanagement position.. No matter 
would always
advanced in the salary scale, they 

be.subordinate to an engineer.
 

e 	 Position Descriptions
 
Each.company has developed-a Cdcument that
 

contains job descriptions for.each position.
 

Appendix Vishows the job descriptions for
 

the positions that were selected for the inter-


As can be seen, no set format is
views. 

followed in developing these descriptions 

neither among the companies r.er within them. 
In some cases the description 6on't even 

specify who the individual reports. 
Core functions and authority zre the most 

are-clearly stated portion, although they 


often vague. Specifications of lateral
 
relationships and stz-.-lards cf performance
 
are virtually non-ex:izt.ent.
 

A.. 

A review of the responses to questions concerning
 

position responsibilities shows that the manager,'s
 
' 

perception of his job often varies considerably from 
the 


About the only instance where a
position description. 

manager's responses conf.ormed exactly to the position
 

the position description
: 

'
 
descriptionhe merely referred to 


and checked off the three that' looked most important 
to him.
 

None of the public sector bus or truck companies,
 
as a part of an
studied in depthestablishes objectives 


overall organization plan.
 

Each does develop a five-year plan but there
 

appears to be no consideration given to the adequacy 
of
 

the company rorganization for executing plans to achieve
 

stated objectives. Certainly, there is no systematic
 

participation in execution of the plan by managers 
at
 

the various levels :of the company.
 

The plans deal almost exclusively with revenue
 

projections, new vehicle acquisition, equipment replace-
Little
ment and facility, maintenance and expansion. 
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POSITION 


Chairman 


Sector Chief 


General Manager 


Manager 


Chief of Division 

(workshop manager)
 

Chief of Shop 

(engineer)
 

Supervisor 

(shop foremai,)
 

Technician 

(mechanic)
 

GRAIC 

First Undersecretary
 

Undersecretary
 

General Manager
 

1st Grade
 

2nd Grade
 

3rd Grade
 

4th Grade
 

5th-6th Grades
 

Figure 4.4
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Sorpald to s uch question.,, as rehabilitationnoia:ten 

".-aind- uporrid .nt-.....he .. . .
 

:a -aciel level at hich any informationresposly 'f Mahagen'' 
is at the sectorsecured _-- '.''boutt-e,ie.. a ' ;plan' can"be 	 sectorzar aint belo% the leel oferviewet 

five-year. plan beyond the fact ostaboutthe 

level managershave 	little:.
"thh. i;.one. These loverthere of any portionof
.:ecution 


th puardn the a_
 
or no..responsibility for the 


....orstn ecution is performed almost exluiel, by
te 

e,.topj. anageis of the .company.This situation makes the
 

executi wohaphazard at best. Consequently, objectives are '/ 
never reacheel. ~ . 44 ~ *4-4"almost'.invaribly 

.no or-taniaion 	plan
oer 
C" '"4' -, ' Since there is 

made to estab.2Jsnh qualitative objectives,nor any attempt 
or standards,'the maintenanc facilities of the company 

ae uneven. Some, such as MNlnsura Central Workshop of 
quite cood. Others, like theEast Delta'Compaly are 

of 	 areGiza.Central Workshop Upper Egypt Company, 

horrendous. ,
 

a matter of thegarage or
Quality then, is 

workshop manager's personal discretion. Some, such as 

highly self-Engr. Mahrous- of the N:nsura- facility are 
motivated and push the.nselves and their subordinates to 

'perform remarkable fe:its of improvisation in order to, 
from the
 overcome the lack al'direction and support 

company.. Many -are .'i less ,motivated or downright 
much pursue their jobs as daya

discouraged'and pretty 

to-day reaction to ever mounting.cries. . ..
 

,In~all cares though, the workshop and garage 

managers themselves sem to- feel the current situation is 

entirely normal.- 'Thriv accept the fact that they along 

-are responsible for developing projects that aim to never

upgrade the quality,	of the facility. It seems they 

idea that such projects could be
have considered the 	 a 

acompany plan to improve conditions and establish
 part af 

uniform standards for all facilities. Such ideas stem
 

lack of knowledge of basic managerial
from the almost total 

all .evels in 'the companies. .
techniques that exist-at 


Since at.present the companies offer little in the way of
 

management training, such misconceptions are likely 
to
 

persibt.
 
J'To a very large degree, delegation of authority 


' 

is not a characteristic of the management function of the 1 
publ'ic sector bus and truck companies. This was especially


. 

'apparent in the interviews with the'engineering and equip

- ment sector chiefs. 

Complaints of incompetence among subordinates 
are
 

made by sector chiefs 	
4They claim that their subordinates 


are incapable of making even minor decisions without, 

first consulting them. cnsequently, a large portion of 
--'their. day is taken 	up with trivial details. 



'. ~ ouregoes muchi doepeL',.tl'z~, 
ibord3inate managers in tho'W h-IDC:ompe n~~ca "a thu p~~osition-dtean 

not 6lezialy' spelled out and consequontl-i'ili'xC~s, E e areunsure of the scope of their 
'' 

subordinate manage 
~t~ios5. Sc.c.... the sector chiefs themselves do' ot 

idea of'what the function of 'an execut'i".. 
ava lea' 


when they were asked to nat.!
Roldbe:.'. -"ime"andagain 

:their mnajor, responsibilities, they responded with thillj3.
4
'like- finding solutions toi branch technical problems or

' drawing, up maintenanc e:andi repair plans for the wor.:sho ps. 
of irtneth,!e:ieutive'~ffic~r5; spending the bulk their 

working on details,.which'are more properly within the 
.scope of duties of'worksh6p or branch management, it is 

days: are long and chaotic and thatno, wonder that their 
rihave time consider the future direction of-t no to 

the company. 
the chronic '!This situation :is'another exampleof 


lack- of managerial skill within the irpublic sector bus and
 'Thseme are engineers and their ' 

expertise lies in technical',areas'. Having no firm -under
truckcompanies. These men 

nor access to training,standing of management principles 
jobs as largely 4

in these principles, they perceive their 
They are:engineers first and managers


technical in nature. 

second.
 

an element of management closely
Control is 

form of impersonal superrelated to delegation. It is a 

vision, designed to inform the manager promptly whether
 

events are conforming to-,plans., An important
or not 
of control is the establishment.of procedurescomponent 

to deal with problemsor contingencies that happen on a 
recurring basis. 

At all levels of management in the engineering 

and equipment sectors of the companies, three 
problems 

continuously cropped up. 

Shortages of spare parts, equipment and materials
 

, ." Shortage of skilled mechanics
 "'. ,. 


-', ."/ Bus and truck breakdowns while in service
 

"develope. When asked if any set procedures had been 
to cope with these problems, the response was
 : developed 
It seems that each new crisis is handled as
negative.


if it 	 was happening for the first time. 

'The spare parts shortage and the shortage of 

skilled mechanics is largely due to factors 
beyond the 

S.i 	 contro of the company managers. All public sector bus
 

and truck companies must follow the cumbersome tender
 

i 
"'; 

i'' !process when restocking ,parts and materials or reordering 
*' 

* equipment. Also,2 wage and incentive-policies set by the 

'2 government-discourage attempts to train mechanics to an .
adequate level'of competence.'A skilled mechanic can 

ake-1 r, more in the private sector and would leave the 

public, sector 'at the first opportunity.1 

'(55)
 

"''2, 2,4 , 

http:establishment.of


--

-- 

, ccclures ic'61d !be :de\vel,6E,(m 


S ar'rIeeort 	 'a better systemfo 
'
~~tevarious-'toe.- ..... es-spaF ...... -x n.. ill...t Imd - -

f, ht ohandwithin~each compan : 

present alphabetic system used by some of the
 
ompane Permits the stocking'of the sam

e part in different,
 
o" d-zpending on what the stock-clerk chooses to call. 

~'.-t'-With:~c..ore efien intory system'in place; 
a~p- cedurcos. could.,be deVeloped'for quickly determining if 

Ul -4r' 	part- in short supply is on hand somewhere withinar 


deAtte present though, clearly defined procedures
 
dlegatedto appropriate managers do not exist -inthe
 
....
aoies and here again, unevenness characterizes the
 

response of. the various companies to the problems. The
 
more imaginative managers find ways to get around them.

~- - Others-can barely cope.
 

-.. 


k Motivation exists in an organization when 

individuals are permitted a high degree of opportunity to 
mov- nhead, expanding their responsibility commensurate with 
the rate of- expansion of their ability to accept respon

sibiility. Promotion by merit is the key component of, 
motivation. 

','During the interviews, the,managers were'asked ;
 

if in the event of promotion or transfer, they could
 
recommend one of their subordinates as a replacement.
 
The answer v~ried'considerably and in some cases the
 

. interviewee-looked positively baffled by the question.
 

There were three common responses: 

J (1) No, they are not experienced or competent, 
enough.-

(2) 	Yes,, but I'd only make a recommendation if, 

requested by the Board. - - 

(3) Yes, but 'all promotion decisions are handled 
......-.. .. ....by the Board. - . 

Admittedly, some of the managers may not have
 
been ,entirely candid. 'Many were reluctant to say anything
 

that might jeopardize their position and in this case,
 

they weren't going to highlight the qualities of a possiblej
 
-- ~-rival. 	 -p~~-

When asked about their future prospects with
 
the compay,.most of the managers could give nothing specific
 

-. -T, in terms of..anticipated promotions. 
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The 	 ntsispconcerning prowutior.
. r .esponsesto qi'

il-,portuni ties vith in th oipAT point up tv',o fa cU-r!: 
Uiat: work,aint motivain n is uncle~ar linos uf 

promotion- ,Very- few -managers-hiad- anynot ion- o f-- the
to them at their,;"promotionali opportunities' avAilable 

4 A' 
particular level in' the organization. Indeed scpie of thL 

'ic£ere'helonmanagers, seemed resigned to the idu([: that .'

Sthey. had 'gon e as -far as thcy could go in the c :y .
 

This,.first factor,stems from the second:, that promotions
 
.are not chiefly by merit nor along clearly recognizable 
promotional line's since all managers are appointedl by the 

Scomp.a.Iy Boards. This being the case, it is more cormon. 
to,s'ee.a senior manager whose,:previous positioc s with 

o r.
.anothercompany' , in another area rather than one who 

came up "through-the ranks". 

the companies also brings'out another aspect of the mystical" 

ofaih . If a ompetent administrator adi.engineers
 
.
,'manager (who is not an :engineer).and an engineer are,.
,," 


both potential candidates for a position, thecngineer 
will'invariabley -bepicked. In some cases, engineers
 
supervisenon-engineers who are several pay grades above
 

them.. 
 . 

Motivation can also stem from- undr.5irable
 
consequences that, could result from failure to. perform
 
duties and responsibilities adequately. The ultimate
 
-consequence, of course, is dismissal. This aspect of
 

moti' Ation in the public sector bus and truck companies
 
is non-existant. No standards of p,:,rformance nor system
 

'review exists in any of them.. Therefore, it is 
extremely difficult to establish accountability or to . 

evaluate management performance. Fiarther, dismissal ..

_"of. 


for ' 
so uncommonincompetence or even outright dishoresty is 

that it is removed as a consideration in a maneger 's 
sisals 	must be handled:
performance of his duties. . All'di*sri 

by the Board in conjunctionwith the General Syndicate of 
TransportI'Workers. (All employees, managers as.well as 

The process is so
workers,are members of the.Union) 

cumbersome anditime consuming that it is rarely used.
 

-Neither positive nor negative motivaton exists
 
to any greatdegree in the companies. This being the
 

case, the motivation to be a competent and effective
 
manager must be from within. Such self-motivationis
 
evident in the attitude of some of the managers.' Most
 
though are like the majority of people everywhere, they 7)
 

need to feel that rewards will follow positIve results
 

and-that the "game is fair". Otherwise they approach
 
.	 their'work with the attitude of doing the bare minimum
 

necessary to get by.
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As a final subject of management, the tolic
 
of communication was analyzed. Effective communication
 
in a business organiz-'ion is a two way flow: downward
 
from top management to middle management to employees and
 
upward from employees to middle management to top manage
ment. In addition, there should be a capability for lateral
 
communication: line to line, staff to staff or line to
 
staff. Communication upward, downward and laterally
 
should be clear and unambiguous and the system should
 
provide a ieedback capability so the person or group
 
sending the communication knows that the information is
 
understood.
 

The most serious deficiency found in downward
 
communication is the almost total lack of dissemination
 
of company goals and objectives to the middle managers.
 
To the extent that goals and objectives are drawn up at
 
the sector level, they remain there and are not communicated
 
to the subordinate managers within the sector.
 

The engineering and equipment sector chiefs all
 
claim to hold regular meetings with their middle managers.
 
The middle managers in turn claim to hold meetings with
 
the workshop and branch managers. As best as could be
 
determined, these meetings are in fact held fairly regularly.
 

When asked what was discussed at these meetings
 
the managers almost invariably responded that technical
 
problems were the main topic. (Spare parts, materials,
 
and equipment shortages). Since objectives and goals are
 
not established for the various levels of management they
 
are not discussed. The meetings are primarily "brain
storming" sessions.
 

Several exposures to the office environment of
 
the public sector bus and truck companies are enough to
 
demonstrate that orderly upward communication is
 
seriously lacking. Subordinates just walk in unannounced
 
and the managers are constantly harassed by telephone calls.
 
At times, offices are literally full of people with questioni
 
for the manager. Several of the managers interviewed
 
tried to control the flow during the session but only one
 
was successful. Gate keeping, it appears, is pretty much
 
unpracticed.
 

The weekly and monthly meetings mentioned above
 
also provide the opportunity for upward communication
 
to the higher levels of management. This, in fact, seems
 
to be their primary function since the topics of discussion
 
usually concern shortages at the workshops.
 

Finally with respect to lateral communication,
 
the only point where there is a significant degree of
 
lateral communication is during the meetings of the Board.
 
The sector chiefs are all present at these meetings and
 
can exchange information to the extent they deem necessary.
 
In the middle management levels, though, lateral
 
communication among the functional sectors takes place
 
hardly at all. One example uncovered during the interviews
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was the case of emergency reorders of parts. Tech
nical affairs general managers and workshop chiefs must
 
deal directly through the financial sector to obtain
 
funds. By and large, the sectors seem to exist as almost
 
entirely separate entities with liaison carried on
 
only at the top.
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5.0 THE DETAILED SURVEY A:iD CO14PA:'; SUMndARIES 

The results of the General Survey indicated that
 
it would be desirable to examine a few facilities in greater
 
detail for several reasons. First, to characterize the best
 
and worst aspects of a variety of facilities based on owner
ship, type o service offered, type, make and quantity of
 
vehicle handled, and a preliminary assessment of relative
 
efficiency. Second, to develop standards and measures of
 
effectiveness for comparing company, region and branch per
formance. Last, to define solutionsto observed problems
 
that can be generalized for use in a greater number of pre
vailing situations.
 

5.1 	Implications derived from the Detailed Survey
 

Nine facilities were selected for more in
tensive study in order to try to establish measures of
 
performance,and for exemplary facilities, standards
 
of performance suitable for use in evaluating the per
formance of other units.
 

Five of the nine facilities were operated by
 
CTA and were selected on the basis of indexes relating
 
theoretical and actual Bus-Days/month and kilometers
 
with recorded breakdowns/month. The facilities were
 
also grouped according to fluet mix and function. The
 
net result vi, the selection of the following:
 

" 	 Two groups of the Mercedes type.
 
Even the worst of these was better than
 
the best of the other types. The garages
 
selected were:
 

- El Mounib : the very best facility overall in
 
the system
 

- Ather El Nabi : the worst garage for the type
 

The premise was that the comparison of the two
 
would facilitate identification of substantive
 
factors contributing to performance differences.
 

" 	 Nasr garage/workshop as an example of a complex
 
facility from the viewpoint of fleet mix and
 
function. It was premised that differences
 
attributable to these two factors might be
 
revealed by comparison with Ather El Nabi.
 
As a point of interest all mixed fleet oper
ations had substantially poorer performance
 
indexes than single vehicle facilities employing
 
Mercedes or Nasr buses.
 

" 	 Port Said garage is an example of a Ward bus
 
facility, even if with only limited operational
 
history.
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A fifth garage was added at the request of
 
the Chairman; Imbaba. It was his opinion that the
 
facility was superior to El Munib even though the selec
ted measures indicated other,!_e.
 

The data base used for developing CTA indexes
 
is included as item A of Appendix VII.
 

The remaining garages vere selected from among
 
the numerous facilities of the General Nile Companies.
 
Shubra vas selected from !iddle Delta Bus Co., Mansura
 
from East Delta; Giza from Uper Egypt and finally
 
Ameriya from the Transport Company. Emphasis on the
 
Bus Companies is merely indicative of their more pressing
 
need for help.
 

Extensive information was extracted from the
 
records of CTA greatly facilitating the analysis of their
 
operations. The results of these studies are provided
 
in the following sections.
 

Unfortunately, comparable information was not
 
developed by the Greater Nile Companies until too late
 
to be incorporated in this phase of study. The raw
 
data is provided as item B of Appendix VII.
 

5.1.1 Analysis of CTA Facility Operations
 

In order to analyze the performance of CTA in
 
general and those of the facilities selected for detailed
 
review, it was necessary to retrieve historical oper
ational data. It is interesting to note that in spite
 
of voluminous record keeping, this was a virtual impos
sibility without a special effort by someone intimately
 
familiar with the files. No such infomation had been
 
collected, analyzed, or reviewed in the recent history
 
of the operations at any level. A second purpose-for
 
this exercise thus became evident. It was to demonstrate
 
the value of performance information for management
 
decision-making, and to point out the nature of manage
ment decisions required if vehicle maintenance operations
 
were to be significantly improved.
 

Decisions that became evident at the level of
 
the Chairman or Regional Director included (1) to shut
 
down an entire facility and redistribute its work and
 
people; (2) to reallocate buses between facilities to
 
better equalize vehicle usage and provide the opera
tional flexibility of standby buses; (3) to develop and
 
employ quality audit teams to randomly check the quality
 
of the maintenance effort at company facilities; (4) to
 
develop task forces for the purpose of investigating
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systemwide problems recognized through performance
 
standards reported by each facility, (5) to develop
 
procurement policy with respect to vehicle make based
 
on shop and vehicle performance.
 

As a case in point Item B of Appendix VII
 
presents a series of data concerning engine breakdowns
 
with respect to operating garage and source of over
hauled engires. An examination of engine breakdowns
 
during calendar year 1978 reveals that some garages
 
are consistently worse than others in this regard, and
 
that some experience periods during which breakdowns
 
are excessive. between January and April,Gisr-El-Suez
 
and Mezalat were having terrible problems and relatively
 
speaking,so was Ather El Nabi of the Mercedes group.
 
Between May and August, Nasr became worse than usual 
as a matter of fact,it was by far the worst shop in the
 
system. It also 5- the site for CTA General Management.
 
The same characteristics continue during the last four
 
months of the year. Would it not have been beneficial
 
to launch an investigation into this situation when it
 
became apparent through the display of appropriate
 
performance information?
 

The 	investigation when carried further reveals:
 

(1) 	That there is a distinct difference between
 
garages as far as failure rates for a parti
cular engine type that has been overhauled
 
in the set of facilities.
 

The 	average life of Pegaso engines in the
 
Ameriya garage is 30,000 km while that in
 
Mezalat is only.19,000 km.
 

e A major difference between performance may
 
be attributable to the source of supply of
 
the reworked engines,in particular,the
 
product of the North Unit Workshop in com
parison with the East Unit Workshop.
 
(15,660 vs. 30,880).
 

Would it not have been wise to shut down the
 
North Unit engine overhaul facility in order to deter
mine the trouble?
 

Finally on this same subject, if one were to
 
compare the performance of the overhauled Pegaso engines
 
(whatever the source) since 1978 with that of the
 
Mercedes overhauled in the South Unit Shop, one would
 
find a startling difference in performance - e.g. an
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- each garage had approximately the same
 

number of mechanics per bus
 

- but the distribution among foremen, work
 
leaders and highly or very skilled workers
 
in Muneib far exceeded that in Ather-El-

Nabi and Imbaba
 
52 vs 25 or 23
 

- considering only management personnel 
(foremen, leadmen, and high skilled)
 
Muneib had 22
 
Imbaba had 14, and
 
Ather-El-Nabi had 7
 

Therein lie the differences!
 

It is estimated that about 16 people in these
 
categories (3, 6 and 7) are required to properly staff
 
a garage.
 

" 	The variability and trends in breakdowns are
 
not so easily explained. It does appear
 
however that some may be vulnerable to
 
material problems e.g.,tires, clutches, and
 
brakes. This might also be attributed to
 
equipment or process failure. The reasons
 
were not researched because tne point to be
 
made is that the observation of these data
 
should and can cue remedial action by an
 
alerted management.
 

" 	Finally, there is evidence that a change in
 
management at Athar-El-Nabi may have had an
 
initially salutary effect on the facility's
 
performance in mid 1978, although trends in
 
same problem areas are ominous.
 

5.1.2 Implications derived from GNC Detailed Survey
 

As was noted earlier, the bus workshop in 
Mansoura, belonging to the East Delta Company, was one 
of the facilities studied in greater detail. The follow
ing is a summary of information gathered and a discussion 
of implications for the future course of bus maintenance 
in Egypt. 

The Mansura workshop began operations in
 
April, 1978. Its site area is about 7740 square meters,
 
of which area approximately two-thirds is covered by
 
buildings or canopies. The impression given by in
spection of the shops and talks with the manager and
 
shop engineers is that bhis is a well-managed and
 
efficient workshop. Generally they have the equipment
 
needed to do their job.
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!Invever, there are still pro..- i s. The work
shop manacer indicated that his main problems are:
 

- Shortage of spare parts
 
- Shortage of handling equipment for heavy items
 
- Shortage of skilled mechanics
 

Despite these problems they are able to over
haul 25 engines per month.
 

The question then is, why is this workshop
 
cleaner and better than others of equal age? Our
 
conclusion is that it is because of the higher quality
 
of management and engineering supervision. On
 
his own initiative the manager V.1anned and executed
 
a reorganization of the workshop which increased its
 
output. Also, each shop within the facility has an
 
engineer and foreman supervising the work. We were told
 
that the engineers take a very active role in quality
 
control. For example, the dimensions of a crankshaft
 
from a disassembled engine are measured by an engineer

and a written work order is ruade directing what is to
 
be done. Before the crankshaft leaves the machine shop
 
where it is reground, the engineer there checks the
 
dimensions. Then, when it is delivered to the engine
 
assembly shop it is again checked by that shop engineer
 
before being installed in a rabuilt engine. If this
 
care extends to all of their rebuild work it should
 
result in a superior job.
 

There are two factors that prevent this work
shop from being more efficient. One is the lack of up
to-date testing equipment; for example, their one old
 
dynamometer needs repairs. The other factor is that
 
they rebuild six different types of engines, due to the
 
Egyptian polity of buying buses from various countries.
 
For this type of company they should have to work on
 
only two engine types, one, for short haul buses and
 
the other for those making long express trips. This
 
would ease their spare parts problem and enable their
 
mechanics to concentrate their skills.
 

Our conclusion is that an analysis of the-

Mansura workshops reconfirms the results reached from
 
the CTA reveiw regarding the way to improve
 
the standard of bus maintenance facilities in Egypt.
 
The higher management should centralize its unit rebuild
 
work and staff these facilities with the best managers
 
and engineers they have. They should also equip these
 
workshops with good testing equipment and make sure that
 
trained workers use this equipment on all rebuild units
 
before the buses are put back in service.
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5.2 Company Oriented Summaries
 

The previous part of this section has been
 
devoted to a functional summary of the rusults of the
 
Detailed Survey. In this section a slightly different
 
perspective is offered, one in which, where possible,
 
the company is examined as an entity considering its
 
functional characteristics as a whole.
 

5.2.1 The General Nile Com~pany for East Delta
 

This company is the largest of the four "country
 
bus" operators in the public sector. It owns nearly
 
1,000 buses (operating about 80% of them at any one time)
 
and covers a territory extending from Cairo to El Arish
 
and from Damietta to Suez. The company maintains a wide
 
assortment of buses, operating an enormous number of
 
routes (intercity and Intracity). Due to its size and
 
relative importance, the team spent considerable time
 
and effort in gathering and analyzing data on this
 
company.
 

East Delta buses comprise seven different
 
fleets, are of various manufacture, and were purchased
 

Analysis shows
at various times over tne past 19 years. 

that their buses average 6.01 years of age--a figure
 
much lower than might have Seen the case, because of the
 
large infusion of Wards, 410 vehicles, in 1977 and 1978,
 
with a concurrent phasing out of the older vehicles.
 
The age weighted by annual kilimeters operated is 5.16
 
years, somewhat more than the 4-year average age that
 
would result from the stated policy of retiring buses
 
after eight years of service. These buses are maintained
 
and stored at two central workshop facilities (Cairo and
 
Mansura) and 13 garages--almost all of which also do unit
 

overhaul work.
 

Eight operational facilities were visited in
 

addition to the general offices and the yet-to-be com

pleted central workshop and stores facility. The overall
 
impression is one of unevenness; an attribute common to
 

all companies studies. The unevenness extends to all
 

facets of the operations--facilities from the worst
 
(Damietta) to one of the best (El Mansura); vehicles
 
from perfunctory maintenance, service and cleaning to
 
fairly good; personnel from 1,orly trained, unmotivated
 
individuals to well-disciplined, reasonably well-trained
 

In effect,
teams; housekeeping ft:om slovenly to so-so. 

East Delta typifies public transpcrt in Egypt.
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The facilities visited included the Cairo
 
Central Workshop and Central Stores and El Kanal 
Garae in Ameriya, Cairo. The Cairo Central W:orksho? 
and Central Stores is the major center for unit rebuild 
and vehicle body and chassis overhaul for the company -
but is hopelessly overcrowded and obsolescent. It will
 
be replaced next year by a new facility in Nasr City.
 
The El Eanal garage, adjacent to the central worlhshop,
 
is equally inadequate, and is likewise scheduled to be
 
replaced by the Nasr facility.
 

The Benha facility is a small garage, but
 
very strategically located in the East Delta scheme of
 
operations. 84 buses, representing 5 different manu
facturers, are based here. While nominally only an
 
operating garage, a small unit rebuild operation is done
 
here, but without proper equipment and testing devices.
 
The garage itself, while clean and orderly, is poorly
 
laid out making any kind of service line flow impractical.
 

The Mansura facility is a combination central
 
workshop and operating garage, serving the northwestern
 
sector of East Delta's operation. Here, 144 buses of 5
 
makes are serviced, repaired, maintained, stored and
 
onerated; of which 125 are in servj:e daily. This
 
facility is only 2 years old, and has good potential,
 
although the basic layout is, again, poor. The central
 
workshop at Mansura is reasonably well-equipped with
 
tools and machinery, but testing devices are notable by
 
their absence or disrepair.
 

The new central repair facility site in Nasr
 
City has been under construction since 1971. At present,
 
con'jtruction has been delayed until culpability for a
 
collapsed roof that occurred during construction is de

fermined. Only the central workshop facility, planned
 
to replace the one presently at Ameriya has been con
structed and this is practically complete. The oper
ating garage, slated to replace El Kanal, has not been
 
started. Neither has the training center.
 

The workshop buildings are far too mamnoth,
 
too poorly designed, and too unsuitable to their task to
 
ever be efficiently usable by East Delta in their planned
 
role. If and when completed, this facility should be
 
assigned some other role more in keeping with its
 
dimensions, such as replacing the outmnoded facility now
 

occupied by GNC for Automotive Repair.
 

The Zagazig facility proved to be one of the
 
better operating garages visited but unfortunately,
 
was too small and on the surface, unexpandable to
 
properly undertake its dual operating garage/unit re
build role.
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The Ismailia Garage is totally devoid of an-..
 
positive aspects--incredibly filthy, cramped, and
 
poorly equipped. Even so, it was attempting to re
build units in addition to performing its qaraqe acti
vities. Plans are presently,under way to replace this
 
facili'.y at a 2.5 Ha. site outside the city proper,
 
in what is now a desert area.
 

Port Said facility combines unit rebuild with
 
operating garage. It is much cleaner and better laid
 
out than the Ismailiafacility, but damage to one o the
 
buildings inflicted in the 1967 war has left it pa: ally
 

to occur i.,
unserviceable and has caused overcrowdina 

the serviceable areas.
 

Finally, Damietta was visited and this is
 
probably the worst example of an operatinq garage visited
 
during the entire study--a genuine pit. A new garage
 
and workshop are presently under construction, but were
 
not visited.
 

An analysis was made of the res'onses given by
 
East Delta to the general survey questionnaire, comparing
 
them wherever possible,with visit observations and,as
 
with other companies,there was a sizable 3differcnce
 
between the answers to the questions and ruality, The
 
driver is supposed to make a rather thorough before,
 
during, and ater operation checl. To the best of the
 
team's knowledge, littleif anythinq,is done on a daily
 
basis by the mechanic unless specifically requested by
 
the driver. Each driver is assi :.Qed a reciular bus, and
 
it devolves on him to keep it running between periodic
 
inspections which come at intervals of 4,000 km
 
(3,000 km for air-cooled liagirus-Deutz encine in the
 
Nasr buses). The driver also. usially fuels his own
 
vehicle, add tops off the vurious fluids. The seeming
 
lack of direct daily inspection !:y the mechanical depart
ment will be commented upon at riore length shortly.
 

The listing of periodic maintenance performed
 
is reasonably complete in that it covers the various parts
 
of a bus that need periodic attention. It also reflects
 
the thinking or-anagement as to what should be done.
 
Unfortunately the observed condition ot-fibuses belies
 
the intent. Many of the "required" replacements obviously
 
are not done.
 

It might also be notice that nowhere in th,
 
litany c,2 checks, adjustments, repairs and replacements
 
is there a required unit exchange, which is the basis
 
for preventive maintenance.
 

According to East Delta, unit repair and c
build are accomplished at all 13 branches as well as in
 
the two central workshops. The chief disti:. tion of the
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central wor-,hops is that they do comulete body and 
chassis re:.o;:al as v.ell. This spreadin:- of the unit 
rebuild fu:,ction has been noted previouiL . - and is
 
common to most of the companies.
 

Although East Delta provided ii.fcrmation con
cerning overall mechanical efficiency, cr.',arable

information could not be acquired froi o..er companies,

therefore there is no method for comparinr one Egyptian

system with another. The followinq ta!le quantifies
 
some of the more common maintenance efficiency standards
 
not monetarily related, along with the qcnerally accepted

U.S. norms, which should be used for reference purpose

only.
 

MAINTENA1CE EFTICIE!CY MrASURES 

tv C- astMeasure & Significance Standard 
 Delta
 

Technical & service manhours per 10-13 66
 
thousand km operated (measure of
 
effectiveness of manpower, given

positive results in other areas)
 

Fuel consumption in km/liter (Us 3.5 
 2.99
 
standard based on same average
 
speed attained by East Delta with
 
similarly sized equipment)
 

Oil consumption in km/liter (US 180 163
 
standard is minimum acceptible (average

level before engine overhul of all
 
any single bus. 
 fleets)
 

Distance operated between engine 400-g00 L00
 
overhauils-diesel engine in
 
thousands of kilometers
 

There seem to be some discrepancies in the area
 
of logistics based on the answers given to
 
the questionnaire. These were probably caused by the

viewpoint of the answerer. For example, in the logistics

section of the questionnaire, East Delta was asked what
 
percent of parts have been on order but not received
 
10 days or lss; 10-30 days; 30-90 days; 90 days or
 
more. 
The answer? 100% 10 days or less, denoting that
 
there was no problem in parts supply.
 

In the maintenance section however, another question was asked concerning the amount of vehicle downtime.
 
This was answered as follows:
 

"It is difficult to indicate the average length of down
time for these reasons:
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:-:)nre parts are not avails,!, (L nit;ci mai 

It is kno.n throuch visits to tie qaraae! and
 
tall.s with the officials that ticre io a v ry defi:ntc
 
tnd all-pervading shortage of .arts--a.rts for all 
types of buses, and in all c;u-:orx,_- of 'arts. in 
East Delta, as throughout all Cnip. S, the appronch 
to maintenance is - replace if . ss le, repair if not, 
or if impossible, remanufacture or -,iithout. 

Another major pro!]i:" noticeable both from 
questionnaire answers and from olbservation is the lack 
of proper tools. Not the lack of tools in total but
 
proper tools. There are enoug;h lathes, crankshaft
 
qrinders, milling machines, brake lathes, and metal
 
shears to take care of the entire country but there
 
aru many more lacks. For e::anple, there is not one
 
combination brake lathe/lininy cutter, a necessity in
 
any American bus garage. At no East Delta shop was
 
there any evidence of use of micrometers or torque
 
wrenches in the engine rebuild shops or in the machine
 
shoDs. Hand tools are also conspicuous by their absence.
 
Bodywork is a process of haramerinct out - tools such as 
Porta-powers simply do not exist.
 

Logistics play a larqe part in the status of
 
the equipment at Eart Delta - both in the large pro
portion of imports and the inability to trace or locate
 
parts in storerooms. Although "operations" were heyond
 
the scope of this study there are certain operational
 
characteristics that influence the maintenance picture.
 
Passenger loads, route structures, operational days per bus,
 
hilometers per bus are all very dOm.inling. Thus the
 
maintenance program which already suffers from equipment,
 
facility and personnel inadequacies, has in addition the
 
burden of unusual demands.
 

According to East Delta's officials, an
 
increase in the level of shills among their employees is
 
a major priority item. A total of 900 employees on all
 
levels are proposed t,.)
be retrained over the next five 
years. :lost of this, it is assumed, would take place in 
the proposed Nlasr City site, on which construction has 
not yet started. It is possible that some training 
could he done at the Ministry of Transport training 
center, some by various experts in East Delta offices, 
and even more through on-the-job training. A major lack, 
clearly, is qualified instructors on all levels. 
education and training must start at the very highest 
level--the root structure-of the organization must be
 
altered in order for the company to become truly viable
 
and this change can only come from within, and can only
 
be initiated at the highest levels.
 

(70)
 



The outstanding impression one receives in
 

working with this comhpany is one of sheer size;
 

any company that o,)erates almovt 1000 vehicles 
and
 

which employs almost 9000 persons is large by anyone's
 

standards. With headquarters, two main workshop and
 
area of northeast
thirteen garages spread over a large 


Egypt (given the current state of telc: honic communi

cation) it is also rather an unwieldy organization.
 

There appears to be no clear chain of command--there
 

are overlappinq responsibilities on headquarters 
region,
 

and branch levels; and numerous ways--upwards, side
 
In practiwards, and dowrr irds--to "pass the buck". 


cally every operating garage tha :'as visited, one 
saw
 

evidence of this lack of organiztion and lack of 
trust
 

in the organization. Authority is never delegated by
 

the branch manager and technical director of the branch
 

they must sign their owm names to practically every 
scrap
 

There are
of paper passed, and there are reams of it. 


thirteen separate forms having to do with logistics
 
six or seven
alone some of them havinq as many as 


Many of these forms are clearly superfluous copies! 

being merely rehashes of other forms thought necessary
 

by a particular user. For exar~ple, the "After
 

Delivery Inspechion in Stores", a special form 
used oa
 

a :acord of items received
which the stortkeeper ma':es 

instead of just checking them c~ff on the delivery 

mani

fest.
 

The next gencral impression one receives is one
 
Some 7arages are quite good and others
of "unevenness". 


are very poor.This may ihave something to do with the age
 

and utility of the basic structure, but it 
would appear
 

to be connected more with the personality 
of the individual
 

branch manager and the %-ay he i.ields his authority
 

(autocratically in most cases).
 

There is, however, no denying that the garage
 

structure--its suitability to its purpose, its design,
 

its capacity, its amenities, its appearance, and its
 
ith the character and quality of
age--has much to do 


The relationship between filth
maintenance performed 

and poor maintenance is quite striking.
 

Another rather vivid impression received was
 

that of unevenness in the application of authority.
 

Although autocratic authority was exhibited on all
 

levels--Chairman, Division Head, Region Chief, 
Division
 

Manager--there was a lack of assertiveness about 
sub-


As an example, a strong
stantial matters of policy. 

impression was received that the upper echelons of the
 

company realized trying to do unit overhaul in the
 

garages is wasteful and counter-productive, but it
 

is permitted because the branch managers want to do 
it
 

inW-house. Again, the chairman and his stal? Tnow that
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their garages are unbelievably ov'rstaffed and
 
filthy; but for some rtason they .re unable to en
force a resolution of this servici:n, contradition,
 
either by reducing the nwmber of employees, shifting
 
some to buildings and grounds maintenance activities
 
or increasing production. (It seems incredible that
 
any bus should ever leave a garage in less than perfect

order with the number of people available to keep it
 
that way!)
 

Another qeneral area of concern lies in the
 
almost total lack of testing facilities and procedures
 
throughout the company. Although every garage visited
 
rebuilt engines, not one had a work igdynamometer.

(Mansura Central Workshop had a dynamometer, which for
 
some reason was not being used. Engines were being run
 
in on the floor alongside of it). Not one electrical
 
test bench (though most garages had themTiwas functional,

all electrical unit testing was on a makeshift
 
basis. Not one shop had a functioning Magnaflux unit
 
for detecting-small cracks and metal fatigue ia critical
 
parts. Not one garage had facilities for analyzing used
 
engine oil To signs of excessive engine wear or other
 
incipient problems. Not one shop maintained records on
 
individual vehicles or fle-ts of vehicles that would
 
enable the determination of the physical condition of the
 
vehicle or fleet. In short, everything is done on the
 
basis of guesses or on the failure of a piece of
 
equipment. There is no real knowledge, no hard facts
 
other than actual failures to show that a rebuilt unit
 
will function properly or that a unit is nearing the
 
end of its useful life.
 

This makes clear the next observation: There
 
is no preventive maintenance done in any of the East
 
Delta garages, Every unit change is on the basis of a
 
failure, never is it changed before failure--the basis
 
of preventive maintenance. The only lip service given
 
to the concept is the periodic inspection, which is 
little more than servicing. 

Finally taking maintenance in the overall sense
 
of the word, the company, in total, does what can only

be described as an unbelievable job of keeping buses
 
running under near intolerable conditions.
 

One final observation. It would appear that
 
the company overall cannot discipline itself to follow
 
a given plan. It is obvious that whrtever was in the
 
official mind when the new Naar City workshop was on the
 
drawing boards does not pertain now. This facility is
 
large enough to undertake all the unit rebuilds for all
 
the transport companies an--authorities in Egypt; a~n--
yet the existing plan for East elta is to continue to do
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unit rebuilds if not at each garage, at least 
on a reciional basis, v.ith ",-ur regions beinq the hasis 
of present plannina. Whethe, the existing plan has 
ever been thourht through on physical facility, operating
 
organizati ., and logistics bases is unknown, but it
 
is doubtful.
 

To reiterate, East Delta is a large company:
 
There are very few in the U.S. than can compare with it
 
for size and area of coverage. It could become a bel
wether for all t!ie GNC companies if its managerent could
 
be re-educattd, retrained, and redirected toward more
 
common senseu m nanement e-g., learning to manage by

uexception", learning to delegate responsibility and
 
authorit, learning to streamline their avenues oY-com
munication and control, learning to recognize the value
 
of planning at every level, learning how to summarize
 
and use the data that are collected to increase their
 
capabiities as managers; in short learning to manage
 
rather t.oan to decree, and nising management tools to
 
generate usable information, not paper.
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5.2.2 The General :.iie Bus Company of Upper Laypt
 

The Upper Egypt Company is probably, overall,
 
the public sector zompany with the worst maintenance
 
facilities, the most expansive route structure because
 
of its length and linearity, and the most difficult
 
logistic requirements for the same reason. As with
 
the other companies of the system, maintenance manage
ment information from any source (financial, logistics,
 
operational) is virtually absent at the local level and
 
not readily detectable at the level of central adminis
tration. As with the other companies, the life of about
 
50% of Upper Egypt's vehicle fleet exceeds 4 years (some
 
exceed 10 years).
 

Visits were made to the facilities at Aswan,
 
Kena (Qena), Assiut (Asyut), Mallawi, Al Minya, Beni
 
Suef, El Fayum and El Giza (Cairo).
 

From a ma.ntenance systems viewpoint, none of
 
the facilities visited have any maintenance system per
 
se. They generally change oil and filters (when they have
 
filters) and lubricate at 3,000 to 4,000 kilometers.
 
Periodic maintenance, except on newer buses, consists of
 
the repairs required to keep the equipment on the road.
 

The El Giza Garage and Central Workshop, in
cluding engine rebuild facility is the worst in all of
 
Egypt with the possible exception of Assiut which was also
 
indescribably bad.
 

The El Giza facility is very old, very dirty,
 
has no hard stand and is filled with junk. As a central
 
repair facility it is more of a liability than an asset.
 
The shop finds it difficult to hire and keep technicians
 
or drivers, mostly because of the unbearable working
 
conditions. The company desperately needs a new central
 
repair facility. A number of alternatives are available
 
for consideration.
 

It was learned, for example, that a site had
 
been tentatively selected for a new facility about half
way from El Giza to El Fayum. It is only a sand waste
 
in the desert where the company now stores o~d derelict
 
buses. There is no water, no electricity and no buildings
 
cr habitation visible in aity direction. The area may be
 
.inthe vicinity of one of the new desert cities contem
plated, if and when it ever materializes.
 

Another alternative is the El Minya G..rage
 
and Workshop which operates, services and maintains 88
 
buses of 5 different makes and models. There are no
 
cleaning facilities for either buses or maintenance shops.
 
The shop area is relatively new, built in 1977 with a
 
large area of cement hard standing. An excellent area
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lighting system has recently been replaced with huge
 
football field-type flood lights. The shop is the
 
poorest equipped of any in Upper Egypt, but with the best
 
possibilities. The funds spent on the lighting system
 
could well have been spent on tools and equipment. A
 
fair job of lubrication is performed here, but the rest
 
of the maintenance is very poor.
 

Further study should be made to determine if
 
this facility should be improved and equipped as a central
 
workshop (since it offers the best physical facility).
 

A final alternative is the facility which is the
 
hub of the Upper Egypt facilities at Kena (Qena). This
 
facility is near Luxor and at the junction of the east-west
 
highway to the Red Sea.
 

The Kena Garage and Workshop operates, services,
 
and maintains 50 buses of 6 different makes. This
 
Garage is supported by the usual allied trades shops
 
including a well-equipped machine shop and engine repair
 
shop. This shop has definite possibilities for improve
ment and should be considered as a central repair facility
 
for Upper Egypt.
 

The remaining facilities along the way to Aswan
 
are marginal at best. The Mallawi Garage and Bus Station
 
is a very small facility supporting only 25 buses of 5
 
d4fferent makes and models. The facility has no hard
 
stand and only lubrication or very minor repairs can be
 
accomplished at the site.
 

Beyond Mallawi is Assiut (Asyut), a busy
 
college or university town. This facility, like that at
 
El Giza is more of a liability than an asset.
 

There is a garage in Sohag, about halfway
 
between Asyut and Kena; it is much the same as the facility
 
at Mallawi, not much better than a sheep corral.
 

The Aswan Garage, which is the southern
 
terminal of the Upper Egypt facilities, operates, services
 
and maintains 59 buses of 6 different makes and models,
 
dating from 1964 through 1977. The average number of
 
buses in operation is 48.
 

The garage and supportinq maintenance shops are
 
10 years old, poorly equipped and in need of the support
 
of a central rebuild facility.
 

All the garages and workshops of Upper Egypt are
 
in need of a central rebuild facility as well as a
 
central spare parts sur iy system. None of them are
 
capable of providing these services for themselves under
 
their present condition and with their lack of tools,
 
poor equipment, poor management and untrained technicians.
 
Nor should they from the viewpoint of maintenance efficiency
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The Upper Egypt Company very badly needs re

development in every phase of its activity.
 

5.2.3 General Nile Company, Middle Delta
 

The Middle Delta Company serves three Governates
 
between the branches of the Nile from the Mediterranean
 
to Cairo. Their buses average 700,000 km/year and work
 
an average of 300 days per year. The Company has 517
 
buses in its fleet with about 40% over 8 years old; some
 
are over 15 years old.
 

As with all other bus companies in the public
 
sector, they have problems obtaining spare parts and need
 
shop tools and equipment. The Chairman acknowledges the
 
need for training in all phases of operations manaciment
 
and especially advice on how to bridge the gap between
 
mechanics and upper level suppervisors. H. also noted
 
the severe shortage of shop foreaeiz. He commented on 
the fact that most capable men are in great demand abroad
 
at much higher salaries than are available in Egypt.
 

A number of facilities were visited during the 
course of study including the following, but there is 
nothing new or startling to report. 

" 	Shubra Garage and Workshop visited during the
 
general survey and again for an in-depth study.
 
A classic facility with all of the poor layout,
 
inadequate equipment, disorganization and clean
liness problems of a typical public sector
 
Egyptian maintenance facility.
 

" 	Mahalla Garage and Workshop. A somewhat cic:ner
 
facility that services b different makes of buses
 
and that tries to make more repair and rebuilding
 
than the facilities can handle.
 

* 	Tanta Central Rebuild Facility (under construction)
 
is a huge facility capable of being developed
 
as a major central rebuild and overhaul facility
 
or alternatively, as a new bus manufacturing
 
facility.
 

In summary, from the perspective of this company
 
as with the other companies, there is an occasional facility
 
which, from the viewpoint of appearance and operations,
 
indicates that something better than the norm can be
 
achieved. Through all, however, there are certain common
 
u;dercurrents that drag the systems down. In the technical
 
area its shortages oi parts; in the personnel area its
 
shortage of trained management personnel; in the facilities
 
area its poor layout and design. it is these factors that
 
require the concentrated effort of government in the form
 
of assistance programs.
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5.3 	Recommendations for Specific Companies
 

This section of the report presents some inter.
 
mediate recommendations suitable for consideration by the
 
companies as part of an overall strategy for improvement.
 
Most are directed to East Delta because they are a
 
belweather and provided a sufficient data base for more
 
detailed analysis.
 

Their frankness and the openness of their top
 
management permitted the team to gain a perspective not
 
otherwise attainable. On the basis of our discussions we
 
suggest that the major thrust of maintenance program
 
improvement for each company should follow a two-step
 
process.
 

" 	First, increase the efficiency 

of all shops to demonstrable in-house 
standard. 

" 	Then raise the in-house standard in
 
order to increase efficiency.
 

(1) 	In order to reach the same standard throughout,
 
the bonus (incentive) system needs serious
 
thought. Existing bonuses are given for the
 
purpose of making wages paid by these public
 
sectcr co..tpanies more competitive with those
 
paid by the private sector, and with foreign
 
employment. This is understandable, given
 
that wages cannot be increased. But the
 
basis on which the bonuses are awarded can be
 
counter-productive. The major basis for award
 
is that the buses stay on the road, operating
 
a regular schedule without consideration of
 
the overall condition and cleanliness of the
 
bus, or what serious damage may be happening
 
through continual operation in less than good
 
condition.
 

Bonuses might better be based on such aspects
 
(for drivers) as maintaining schedule (presently
 
part of the drivers'bonus plan); not violating
 
the company's rules; keeping the vehicles clean
 
inside; and maintaining a certain safety record.
 
Mechanics and shop workers could be awarded
 
bonuses based on improvement: Improved oil
 
consumption statistics on buses in their charge;
 
improved road failure records; and once certain
 
stated goals had been reached, maintenance of
 
that level would be the basis for award.
 

(2) 	Plans for all future facilities (office,
 
operational, mechanical, logistical) should be
 
carefully thought out in advance so that they
 
can and will do what is intended of them,
 
efficiently and effectively. At present there
 
is too much slavish following of old forms
 
simply because "that is the way it has always
 
been done"; too much of not thinking a process
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thrQugh to see if it might not be done better
 
a diflerent way; too much of not adapting to
 
new and improved technologies; too little use
 
of common sense.
 

(3) 	East Delta is certainly large enough and wide
spread enough to permit separation of functions.
 
It is obvious that unit rebaild can be done much
 
more efficiently and effectively by trained
 
personnel in properly equipped facilities. East
 
Delta should begin now to prepare plans for the
 
centralization of unit rebuild, and the redesign
 
of each of the branches to use existing space to
 
better advantage. (Almost all of the branches
 
are hopelessly over-crowded and could ao with
 
internal re-organization). It is indeed a
 
shame that the central rebuild facility has
 
been constructed on the scale that it has, and
 
that it has been constructed in Cairo (even more
 
so, in Nasr City). The site is remote from most
 
of the route system).
 

Cairo is far from being central to the region
 
served by East Delta. In,fact, a distance based
 
accessibility model was constructed, aeighted
 
by the number of buses based at each of East
 
Delta's facilities and this model proved that
 
the most advantageous place (among present
 
operating locations) for East Delta's central
 
shop, was Zagazig. Cairo came in seventh in the
 
survey.
 

This type of decision may require the selective
 
closings of shops, the redistribution of vehicle
 
fleets and the redistribution of shop equipment.
 

(4) 	Clean-up, paint-up, fix-up campaigns are a high
 
priority. There should be all-pervading,
 
starting with the executive offices and working
 
down to the smallest, most remote garage. Not
 
"until this is done will any permanent benefit
 
inure to the system. These campaigns would
 
include the complete removal of all scrap and
 
trash from yards, roofs, storage areas, rooms,
 
wherever; and the periodic rernoval of this
 
accumulation from then on.
 

(5) 	Then, in order to raise the standard, adoption
 
of the exchange system of maintenance should be
 
high on the list. This will reauire, of course,
 
a sufficient supply of repaired units, and new
 
systems to ensure proper collection and
 
distribution of all units and parts. Individual
 
garage storerooms should be stripped of all parts
 
not needed for their basic role of running repair,
 
periodic maintenance and servicing; the parts
 
sent to the central storerooms to be stocked, if
 
needed; offered to other companies if not, or
 
failing that, be scrapped and removed from the
 
promises.
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(f r., re-trainin(l u:j rc-c :icrtatieno'-educat'c i, 

:,ygram is, cf course, a _--qu i o:r.e-bef,-e 
anything else can reasonably be -:c; and shouil! 
be commence'i as soon as pus--ble. t is not 

!:-Lnecessary that special clzssroo:-. corstruct, 
for this. Most of it should be on-the-job; during
 

and after hours.
 

(7) A reorganization of the entire iage;ment in-
This would start
formation area is in order. 


with a re-thinking of the need for all forms,
 

the elimination of those that are unnecessary,
 
to impart
and the redesign of the rest, so as 


maximum information with minimum effort on the
 
part of both sender and recipient.
 

.8) The development of a new type of bus would
 
seem to be imperative--a bus with a much
 
stronger frame, more easily maintainable and
 
exchangeable -majorand minor units, wider
 

aisles, and better ingress and egress. This
 
could well be handled as a design change to the
 

Nasr bus if the company were willing to accept
 
the challenge.
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4I 4L~'CONCLUSIONS ArND RECOMIr 1AD7ATLO0 S 
44 

4'reu'lofsu'ai this Study, mnyv serious.problems ' 

t 1olic ',S.ctor and: Truc,: e Maintenance haveBus Vehcl n Ote 
paet Solutions,1ho4ever., ae-lt qiteA)riy,~
 

,,In,this section"the problems are identified.first, ., 
e -,by,some gerieral recommendations. for improvements. 

ial ,Ispecific recoimendations are offered in the conte:.:t 
f otential future actions by the sector or.donor agencies. 

Punch List of Problems
A6.1 


-In order to relate problems identified during 'iq 

the- ourseof'Study directly with the original rubjects 
being investigated, a series of "punch" lists :ha'e been 
prepared. -The items on a'list are not necessa'rily in

*.dependent or exclusive to one subject area, but a-re
 
characteristic deficiences.
 

6.1.l General Management Problems
 

" Problems with National Policy 
. Purchase policy predicated on lowest 

first cost instead of lowest life cycle r 
Cost !i .(t ,, ; -Freedom to buy anywhere insteadof
', .b". : 


encouraging buy-domestic backed up by
 
' ' delivery guarantees
,'*' ;t".'':-// '.Parts ,procurement'procedures far too - '. [?(
: * 


cumbersome

Top managers away from posts ,far too
 

frequently on non-productive training
 

Inbiit to adequately discipline
 

~2> workers .
 

. Problems with Company Policies and Practices
 
-- Managers poorly qualified; many-techno- . 

crats few trained in management principles .44" 

few middle managers

J. -

-Too 
, : Managers unable to cinvert theory to practice 
- Mismanagement'apparent in many areas: poor 

Purchasing policies; inadequate or. ' inaccuratei 
plannih factors; lack of quality control; 
improperly maintained vehicles; inefficient 

"Al; " use of personnel .(do not even tryto maximize 
productivity of.1labor, even in labor intensive>; 
jobs) 

of use of management information 
- Lack',of use of/,even most simple forms of 
Management Science 

-Lack 

, Lack' of use of even most simple management
 
,.tools
 

T''44* 
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* 	 Problems i:ith Org: .-zmtion 
- Span of contrcl -':%ccs;sive at high levcJ.1. 
- Too many level f management ar Iowcr 

levels (sometl. : 1 on 1) 
- Objectives uncGi.
 
- Responsibilitiez unclear
 
- Virtually no .'i tion of autho'rit.
 
- Few decision .,:-s 
- Lack of qualit, :udit 
- Lack of operaticnal audit 
- Lack of planning at operational levc2s 
- Lack of cost audit 

" Problems with Personnel 
- Working conditioins generally i::Jc'&~te 
by western standards 

- Low pay scale causes large lab:,- ii'rnover 
- Lack of incentives for managerj :, lack
 
of ability to discipline workers
 

- Cultural habits: lack of resi.cct for 
equipment, lack of cleanlines!-, lack of 
initiative, lack of interest, Lack of 
discipline, lack of hope (?) 

6.1.2 PhysLcal Facilities
 

* 	Excessive numbers of rebuild and c,,.rhaul
 
facilities
 

" 	Poor shop layout concepts
 
- Inadequate maneuverin- room
 
- Management remoteness
 
- Space over partitione


* 	Over designed facilities 0too massive, too long
 
to build, too costly)


* 	Facilities indescribably filthy
 
* 	Inadequate lighting
 
* 	Inadequate drainage
 
* 	Access roads inadequate

* Poor locations of faciliticS
 
" No apparent plant engineering function
 

6.1.3 Equipment
 

* 	Lack of trouble shooting equipment and testing

equipment: engine analyzers, engine dynamometers,
 
brake testers, light alignment testers, etc.
 

• 	Lack of mechanized tools with built
 
control features: compressed air torgue wrenches,
 
automptic pressure guages, etc.
 

" 	Lack of powered lifting equipment: pneumatic,
 
hydraulic, electric
 

" Lack of spare parts to keep aniything but very
 
basic equipment operating
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(..4 Maintenaice System Con :,.. 

L Badly fractionated fz2i iti ±hi]], cu 
and equipment becausc z 3df-cufifcienc: .-ive 

a Insufficient dependence on unit replacemerit concept 
* 	 Excessive record keepinq, no analysis and 

inadequate inventor,. * (cc!,:r.agc :nt tools :ters,
 
reorder points, etc.)
 

* 	Vehicle life extended far hY,-cnd reasonab> length
 
* 	Fleet compositon based on toc many types severly
 

compounding parts problem
 
* 	Parts policy shows little understanding of wear

out curve
 
* 	Re-use of used parts severly shortens life
 

expectancy of repaired components
 
" 	Many parts purchases far exceed usage resulting
 

in obsolescent inventories
 
* 	No field maintenance capability for on-the-road
 

breakdowns (trouble squads)
 

6.1.5 Logistic Support System
 

" Primitive methods of inventory control and 
inventory management 

" Inefficient procurement policies 
* No unit costs assigned to parts records
 
" Some stockrooms totally disorganized
 
" Stocks badly fractionated among facilities
 

with no efficient mechanismi for parts
 
locating and redistribution
 
Many stockrooms crowded with obsolescent and
 
scrap parts
 

" 


6.1.6 Financial and Economic
 

" Maintenance budgeting primitive
 
- Planning factors do not reflect experience
 
- Some assumptions irrational
 
- Allocation process appears arbitrary; no
 
evidence of tie to operating statistics
 

" Accounting for costs primitive
 
- No evidence of unit costs or other unit
 
performance standards (labor or material)
 

- No evidence of cost centers in rural bus
 
or truck companies
 

- No evidence of cost accounting
 
- Costs for some supplies and materials can
 

vary 30-80%
 
* 	Life cycle costs not used as a criterion
 

for vehicle replacement
 
" Virtually no data at facility level
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6. 1.7 Traininj
 

e 	 Very little evidence of OJ o'r form:i] tr.:'.
 
at management level
 

o 	 Lack of coordination in or between sectorE for
 
facilities or progras (MOT, CTA, MOI, MOE)
 

* 	Present facilities nct utili-ea to capaciky
 
* 	Planned facilities vastly cver designed fcor
 

function
 
* 	Excessive use of out-of-country training for
 

new vehicles
 

It is basically this punc:h list that is
 
elaborated on and addressed in the following pages of
 
this section.
 

6.2 Basic Transport policy
 

First considering the nature of transport
 
organizations from a policy viewpoint, the common denom
inator of the public sector transportation organizations
 
is that all are wholly-owned government entities. The
 
three kinds of organization, however, have differing
 
missions and characteristics. A grave problem that has
 
been observed in this study is the lack of a clear
 
purpose, and ceten the creation of regulations that con
flict with the ieclared financial nature of the organ
ization.
 

6.2.1 Urban Passenger Service
 

In urban transport, there has been a deter
mination that this type of service will not be self
financing, and that the transport will be provided at
 
below the cost of producing it. Fares have been controlled
 
for long periods and allowed to marginally increase only
 
as a function of the progressive unification of the fare
 
system. In the past year, there has been a move to control
 
the apparently uncontrollable cost of the CTA by decentral
izing operations.
 

For the urban service, what is required is a
 
central decision on whether transport can be self-supporting.
 
Costs should be controlled as closely as possible and the
 
decision as how to charge for these costs should be made.
 
Creating new companies in order to increase fares sidesteps
 
the issue-and is not a solution.
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'. Intercity Passenger Service
2.2 


,~The intercity bus companies are currently in
U !a~quandary.'IThey provide a public -scricc,but are coy .
 
andnnt to'be subsidized for operations. :In the context
 
of-their''-regulations, however,-,they are u- to-effect
nable-


".4 itheir revenues and to a great extent costs are not variable 
1ith the exception of small'adjustments such as a 10% 
increase ini 1973 to cover.higher defense taxes and anotner 

.4 W 10% in 1976 for LUX bus service only, the basic structure
 
of the fares has been unaltered since 1964,' the date of
 
the creation of the current configuration of bus companies.
 

On the cost side, the entire sector has been
 
subject to price escalation of all inputs beyond the
 
control of any organization. In the Egyptian system, even
 
such usually variable costs as wages are not 'in
 
practice determined by the employers. Employees are not
 
dismissed except for very grave-reasons, and most senior
 

:, company officials could only recall one or two cases of
 
p 	 such an event. The government regulates thd wage scale, 

decrees bonuses on holidays and each year a new step in 
the salary scale is allowed on the basis of seniority. 
The rapid escalation of costs is evident from company 
accounts. Costs in the intercity companies has been 

• increasing at the rate of 33% per year over 1977-1978.
 

if revenue is fixed and costs cannot be adjusted,
 
how is a profitpossible? -This question must be asked.
 
Since most companies have recorded profits', one must
 
question the cost and revenue accounts. A bus company
 
official indicated that the tools at his',disposal for the
 
improvement of the financial situation included reduction
 
of overtime, restriction of bonuses, delay of purchases
 
and the dispatch of,LUX or Deluxe buses to serve ordinary
 
bus routes. The net effect of these measures would seem
 
so minor, and the resistance of workers and riders so
 
likely that,they cannot prove adequate. It is a testament
 
to the true nature of these organizations that they must
 
resort to such-inventive actions in order to improve their
 
profit and loss figures.
 

From the government the companies secure assist
ance in the acquistion of new vehicles. The Ministry of
 
Finance puts up some of the initial price of the buses,
 
calling -it an "addition,to capital". Accounts show grants
 
ranging from 25,000 to'50,000 LE' with some as-large as
 
1.4 million LE - The extent of this subsidy, however, 
does not appear to be very large, and it is not utilized to 
make up operational losses. When measured against the 
array of taxes and fees paid by the companies to the public 
treasury, the assistance for the purchase of vehicles is
 
further reduced.
 

,L ; * (84) 

.A I 



The c?:,Jiting systmi ii vwh oil. h .- p 

op t gives the impression of a tc,,ork that I'' 
Cvolved 1ove'r the-'past twenty years, .withiout.any l.. ,Jinated 

plan, Linto. a' complex array of. rooi zitic'n Ca2nd prz.c:' 
combining 'to have an unintended nega tivo effect on inter
c t' ''vice. "As is the case withurban transport, a 

•subsidized'public 'serviceor a self-supporting acLivity?
 
If.a,&m6ercial activity, the companies should be able to
 
chargel according to costs, providing a system is,established.
 
to determine these costs. If it is to be a public service,'
 
the"government should openly subsidize the companies on a
 
per.,passenger kilometer basis, provided-the costs of
 

hprovidingthat
serviceare known. The current situation
 
is unsatisfac':ory from any viewpoint, the organizations
 
are never sure of theirmission and the management expends
hours on'the creation of profit in extremely difficult 
circumatances. ' 

6.2.3 Truck Companies
 

The public truck companies are capably
 
negotiating increases in freightrates in line with in
creasing operating 'costs. The restrictions on price
 
increases apparently does not'apply&to cargo ,transport.-

Actual revenue figures for one company showed an increase
 
in ton-kilometer revenue from 1978-1979 of 8%. Despite
 
this greater freedom the truck companies do not appear
 
to be very robust financially. ,Furthermore, they are
 
incapable of purchasing their vehicles from their own
 
resources.
 

There is no reason why truck companies cannot
 
be independent financially while being government-o,:ned.
 
This is the preferred alternative for heaping subsidies
 
to a minimum. Furthermore it is obvious that much more
 
can be done to reduce overlap in service areas and interchange of cargo from company to company. The rationale

Sforthe present structure of five companies and the
 

-, division of labor between the organizations is the product
of decisions.made4 decade ago. Altcxnatives to0 the
 

present'system, including the centralization of the
 
companies and garages,under one organization, or the use
 
of private trucks to haul public.sector cargo must be
 
considered. 'Given the employment practices and financial
 
situation prevailing in the public sector, this may well
 
be the least cost alternative.
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6.3 	 Management Policy, Procedures and Organization
 

As publicly held enterprises, the public sector
 
bus and truck companies must operate under government
 
mandated directives and constraints that render them
 
much less flexible than companies in the private sector.
 
In general, the companies must:
 

.	 participate in government efforts for full
 
employment
 

. prcvide transportation services to the poor
 
(primarily through very low fixed fares)
 
follow set procedures for ordering new equip
ment, materials and spare parts
 

. make a profit
 

Given the conflicting nature of these directives
 
and constraints, even a highly skilled team of managers
 
would find it impossible to satisfy them all. And as
 
the management survey indicated, managerial skill is in
 
short supply in the companies.
 

Still it would be short-sighted to conclude that
 
the public sector bus and truck companies could not benefit
 
from the use of sound managerial techniques. Certainly
 
no one can argue that the ccripanies are at present
 
employing their limited resources to the best possible
 
advantage.
 

Two major tasks must be undertaken:
 

(1) 	Development of an organization plan for
 
each company.
 

(2) 	Training of company management in basic
 
managerial techniques.
 

6.3.1 Development of an Organization Plan
 

A program for developing an organization plan
 
can be broken down into six basic steps.
 

(1) 	Establish the company objectives both long
 
and short-term--lack of clear objectives is
 
one of the critical shortcomings of managment
 
of the public sector bus and truck companies.
 

(2) 	Establish the critical success factors that
 
affect the attainment of those objectives:
 
Each objective should be evaluated in terms
 
of what internal or external factors affects
 
its attainment within the alloted time.
 

(3) Rank the company elements, such as sectors,
 
departments or functions in order of their
 
influence on the success factors: This should
 
be done for each objective.
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(4) 	Develop an ideal organization structure
 
that will favor the activities related to
 
the critical success factors: From the
 
information gathered so far, an ideal
 
organization structure could be developed.
 

(5) 	Modify the ideal structure to achieve a
 
satisfactory compromise between the existing
 
structure and the ideal structure: Basically,
 
the following precepts should be observed:
 

a. 	Miniz.ze, as much as possible, organiza
tional realignments.
 

b. 	Use existing organizational structures
 
and relationships when feasible.
 

c. 	Minimize to the extent possible personnel
 
shifts, both vertical and lateral.
 

d. 	Plan to use currently employed personnel
 
whenever possible in new organizational
 
areas.
 

To implement such a plan requires thorough
 
training of management personnel at all levels of the
 
companies. A suggested approach to this training will
 
now be presented.
 

6.3.2 	Training of Company Management in Basic
 
Managerial Techniques
 

In order for the organization plan to be properly
 
implemented, the managers within each company must have
 
an understanding of basic managerial principles and
 
techniques and how these relate to their positions and
 
to the plan itself.
 

What is needed, is a'program of on-the-job
 
management training. This program should have three
 
basic features:
 

(1) 	The program should not unduly disrupt the
 
manager's day-to-day functions. Many managers
 
have stated that they are reluctant to
 
participate in management training programs
 
because work piles up while they are gone. A
 
program whc.eby the manager is only required
 
to participate in formal classroom training
 
several hours per week would cause minimum
 
disruption.
 

(2) 	The manager must see the practical application
 
of what he is learning. This would be accom
plished mainly through the development of pro
jects for each course participant. These
 

\0
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projects could aim at improvement of the
 
functioning of the managers department
 
or perhaps be related to planning for ful
fillment of company objectives. Review of
 
progress toward project completion would be
 
a fundamental aspect of the program.
 

(3) 	The program must be self-sustaining. Certain
 
designated individuals, in addition to mastering
 

the program material, must themselves be
 

trained as instructors. Once trained, these
 

instructors would take over the program event

ually making it controlled and directed by the
 
companies themselves.
 

The focus of this program should be from the
 

general manager level on down to the branch and workshop
 

manager level (see Figure 4.4),
 

a manage-
For the chairmen and sector chiefs, 


ment seminar is recommended. Most managers at this level
 

are aware of managemTent principles and techniques. The
 

task of the seminar would therefore be twofold:
 

(1) 	It would demonstrate to them how these
 

principles and techniques could be implemented
 
in their comparnies.
 

(2) 	It would introduce the concept of the organiz

ation plan and provide them with basic inform

ation about how to develop such a plan for
 

their companies. The goal would be to get
 

these managers thinking in terms of an organiz

ation plan to gain their support for the
 

upgrading of managerial skills within the
 

companies.
 

Development of organization plans and compre

hensive training for middle managers would be long-term
 

programs. Also, to be effective these programs would have
 

to be adapted to the social and cultural conditions 
that
 

A certain amount of experimentation
exist in Egypt. 

would have to be carried out before a large scale effort
 

could be undertaken. For this purpose, the initial
 

application of the organization plan and management 
training
 

programs should be applied to the Greater Cairo Bus
 

Figure 6.1 illustrates the organization structure
 Company. 

The Greater Cairo Bus Company would
of the company. 


provide an excellent means of testing the introduction 
of
 

improved management techniques to the public sector 
bus
 

and truck companies because:
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(1) 	It is a new company and therefore more
 
flexible than the older established companies.
 

(2) 	It has a relatively uncomplicated organization
 
structure.
 

(3) 	It is small with only 400 buses divided be
tween two branches.
 

Using the Greater Cairo Bus Company as a "testing
 
ground", the means of implementing organization plans and
 
management training programs for the other public sector
 
bus and truck companies could be perfected. The program
 
could then be expanded to encompass the whole public
 
sector transportation system.
 

At the company level itself much could be gained
 
from the pursuit of this type of program. There are
 
managers at all levels of the companies who are frustrated
 
with the present state of affairs and eager to learn new
 
approaches to performing their managerial tasks. With
 
the support of these individuals a properly conceived
 
and executed program could have a great deal of impact on
 
the operation uf the public sector bus and truck companies.
 

6.3.3 Management Science
 

As part of the management training program a
 
concerted effort must be made to introduce all levels of
 
management to management information and some of the
 
tools of modern management science. Concepts of quality

control, economic order quantity, operational analysis
 
and the like can do much to facilitate the more efficient
 
application of resources and the audit functions necessary
 
to assure efficient performance of the individual and
 
the organization.
 

As a first step, performance standards must be
 
established that reflect the performance required in order
 
to achieve company, sector and branch objectives.
 
Performance can then be tracked and quantitative assess
ments made of relative efficiency.
 

Thus as discussed in Section 5, information
 
related to the comparative efficiency of garages facilitates
 
the identification of poor performance and leads to an
 
analysis of cause - poor equipment, poor material, inade
quate labor, etc. In a similar manner, the analysis of a
 
single unit's peraormance permits the manager to observe
 
trends in the quality of its performance that may signify
 
maladjusted equipment, poor shop procedures, inadequate
 
services, etc.
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6.4 Financial and Economic Policy and Procedures
 

The budget estimates provided by the bus and
 
truck companies underscore the difficulties facing the
 
finances of these companies. The basis for many of the
 
projections is extremely weak. The current system appears

to function because i-he rough estimates contain sufficient
 
leeway to cover most contingencies. J'ut greater precision

would allow a more efficient use oi resources.
 

Vehicle availability should be determined by
 
a thorough study of the condition of each vehicle and
 
bo founded upon factors which move beyond age as a sole
 
determinant. This study is the same one to be used to fit
 
the opportune time to replace the unit.
 

More data is needed to determine with greater

precision the kilometers to be run as well as the revenue
 
to be derived from operations. Flat averiges of kild
meters and revenues for the great variety of routes can
 
obscure more than it reveals.
 

Given equal preventive maintenance, equipment

such as batteries and tires should last approximately the
 
same amount of time for identical vehicles. Consumption

of fuel, oil, and grease should also be aprroximately

bhe same for similar types of service. One of the most
 
curious results from an examination of the budgetary

projection is the variations in cost for oil, grease,

batteries, and tires, all presumably for the same vehicles.
 
The public sector should make every effort to purchase

required material at t:he least cost. If one company has
 
uncovered a cheaper iource, it should reveal it to the
 
others. If it is padding its cost to guard against

inflation or poor planning, this should be made
 
clear in the projection.
 

From the viewpoint of maintenance, the weakest
 
portion of the budget pnojection is the estimate for spare

parts consumption. The truck company division of mrin
tenance and spare parts needs is entirely too mechanical.
 
Many bther factors including agr vehicle type and pre
ventive maintenance and overhaul history, are necessary.

A fixed amount for all vehicles is inadequate for planning
 
purposes. The situation in the bus companies is some
what better, in that age plays a central role. However,

other ccnsiderations such az the frequency of repair of
 
a specific bus type are not determined entirely by age.

Each bug also has its owrn parts demand, with prices that
 
are different for each coironent. Parts demand that does
 
not increase as a function of age after the initial break
 
in period does not correspond with general experience in
 
vehicle operations.
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Parts requirements must be based on detailed 
feedback. Once again, the general statement has 
obscured the necessary detail -or establishing require
ments and controlling costs. Middle Delta appears to 
be the only company that has established part demands 
for each bus type, which are based on actual experience 
not just age factors. The establishment of different 
parts demand of each typE; of bus and the ni: of local 
and foreign sources for patts are crucial elements in 
effective planning of maintenance activity. 

The problem areas that need to be addressed in
 
order to establish more efficient financial and economic
 
planning and operations are the following:
 

1) The absence of a cost system
 
2) The diversity of vehicle types
 
3) The flow of spare parts
 
4) Coordination within the transport sector
 
5) The character of Transport Organization
 

6.4.1 Cost System
 

The fundamental underlying deficiency of the
 
financial planning system is the lack of fiscal control
 
in the form of cost accounting. Despite the impressive
 
volume of records being maintained by the organizations,
 
the information is either not properly utilized or it is
 
inadequate for accurate planning. This dilemma spans
 
the entire sector, although it varies in degree between
 
o;ganizations.
 

This study has uncovered no facility with data
 
on the costs of performing various maintenance tasks.
 
Furthermore, accounts do not accurately separate opera
tions from maintenance expenditures. The Cairo Transport
 
Authority did possess facility costs and it separated
 
expenditure into operations, maintenance and administra
tion, but no breakdown into sub-units
 
availablei.
 

Effective management is impossible without
 
detailed knowledge of costs. Planning is inadequate
 
unless costs and output are assigned to cost centers. At
 
each level, output should be measured against inputs to
 
establish needs and evaluate efficiency. There is no
 
other way to control expenditures, judge performance
 
pinpoint problems or develop feedback in order to verify
 
the outcome of management decisions.
 

1 The CTA is currently moving to computerize its accounts,
 

and institute a cost accounting system. Properly de
signed, this system should be adequate for financial
 
control.
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A cost accounting system is required. Forms
 
used to record tasks performed should be revised in
 
order to satisfy the informational and data needs of
 
various administrative levels. Each unit or
 
facility should be divided into cost centers, with
 
appropriate subunits down to the smallest functional
 
division.
 

Production in terms of measurable output 
engines rebuilt, transmissions repaired, vehicles ins
pected, etc., should be recorded along with total input
 
costs, both material and manpower. Once adequate data
 
is assembled, standard input costs for various operations
 
can be established and used for planning and efficiency

evaluations. There is no other way to gain control over
 
costs. This cost accounting system should be implemented

in conjunction with the computerization of the costs and
 
operational data.
 

The effectiveness of the cost system will only

become a reality if verification of the quality of the
 
work performed is possible. Although this is not a
 
financial problem per se, it has implications for the
 
final cost of maint-a-ni-ng equipment. If as claimed,
 
there are inspection staffs in the facilities, the
 
activities of these staffs should be expanded to record
 
not only the life of an overhauled part, but also the
 
completeness of routine servicing and safety inspections.
 
Work teams (engine, brakes, transmission, etc.)
 
should be identified and their output tracked. Poorly
 
performed servicing or incorrectly repaired components
 
must be traced to their origin and corrective measures
 
taken. Investigation of equipment failure or accidents
 
must be carefully conducted to isolite causes.
 

Inspection of facilities could be reinforced
 
and emphasized through the creation of an independent
 
team of technically proficient employees who would be
 
established in central or regional offices, to visit
 
the workshops and garages on an unscheduled basis and
 
randomly select a vehicle or a repaired component to
 
evaluate the quality of the labor in a given unit.
 

It must be emphasized that these measures are
 
to enable problem areas to be identified and to accu
rately tailor corrective action; more training, a
 
complete set of tools, enough parts. Appropriate
 
recognition should be given to superior performance,
 
perhaps through bonuses, or added benefits. The object
 
is to communicate to workers that management is con
cerned about the quality of their work so that a good

employee is satisfied that his work is appreciated, as
 
well as to Stimulate workers to take their tasks
 
seriously.
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6.4.2 Diversity of Vehicle Type
 

Operating 4-5 different kinds of vehicle is a
 
serious problem in the ppblic sector transportation orga
nizations. The reason for this diversity appears to be
 
shopping for the best terms for financing purchased
 
vehicles. This policy is short sighted if no considera
tion is taken of the costs involved in keeping the vehi
cles in operation. Direct financial costs are incurred
 
in keeping accurate parts inventories for each vehicle,
 
in training mechanics and technicians in the care and
 
operation of an unfamiliar piece of equipment, and in
 
the post-delivery adapting of a vehicle to the service
 
requirements of Egypt.
 

A thorough study should be performed by the
 
Ministry of Transportation with the collaboration of
 
the bus and truck organizations to determine the "life
 
cycle" costs (acquisition and operating) and the useful
 
life of the different trucks and buses that have been
 
used in Egypt. Ranking as to the suitability and total
 
cost in local conditions should be made, and the results
 
followed as a guide when purchasing vehicles. The
 
present practice of each company purchasing its vehicles
 
on a sector-wide basis should be encouraged and made
 
policy. Serious consideration must be given to the
 
potential role of locally manufactured vehicles. Factors
 
to be included in the analysis are the foreign exchange
 
cost, the additional cost involved in modifying a vehicle
 
to local needs, the time involved in securing spare parts
 
outside Egypt and the price of training local mechanics
 
by foreign experts. Externalities flowing from the
 
local manufacturing of trucks and buses as well as spare
 
parts will be large, and are properly to be included in
 
the study. Such an analysis would objectively determine
 
the most beneficial course to be followed in the pur
chasing of trucks and buses for the public sector trans
port organizations. This however, must be considered
 
in the context of the national economy and the require
ments of the other consumers of these capital goods.
 

6.4.3 The Flow of Spare Parts
 

One of the largest problems in the maintenance
 
field is the supply of spare parts. Although the quantity
 
of resources will be a limitation, the central problem in
 
Egypt appears to be the flow of parts. Adjustme't in the
 
present policies of purchase and distribution will greatly
 
extend the effectiveness of available resources. The
 
present system is cumbersome and inefficient, resulting in
 
unnecessary deadtime for vehicles and improper repair
 
procedures. An 8-12 month wait for a spare parts order is
 
entirely too long. Also the lack of central control over
 
parts inventories and the absence of a formal policy of
 
inter-company parts interchange is very costly.
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The international tender procedure utilized
 
for large parts purchases should be modified to shorten
 
the time between need identification and receipt of the
 
part. Continuing and up-dated direct contact with the
 
manufacturer and a central library of parts suppliers
 
specifying past experience in terms of reliability of
 
delivery, part quality and price will do much to re
place the existing tender system. This centralized
 
information would perhaps be located in the Ministry of
 
Transport. An estimation of spare parts requirerents
 
could be transmitted to the suppliers for a cost
 
quotation in a fairly short time. This would allo: for
 
quick determination of the best conditions and placeent
 
of the order.
 

The major problem with a streamlined parts
 
purchasing system is accountability. The system must
 
be subject to periodic auditing of the quantities and
 
prices to ensure that the best interests of the public
 
sector are being served. This would require the esta
blishment of an independent auditor.
 

As noted in the previous section the current
 
practice of the 1us and truck companies to band to
gether for large quantity purchases should be encouraged
 
and institutinalized. Because of their differept
 
demand an~sd !e, the Authorities should continue to
 
handle orders separately.
 

The system of parts distribution must tllow
 
for the maximum use of the parts inventory. Each faci
lity may maintain an accurate record of its stock, but
 
this information should be centralized in company head
quarters for ready access and continuing analysis in
 
order to begin acquisition at the opportune moment. The
 
company parts inventories should be available to other
 
organizations and interchange of spares be permitted
 
on a sector wide basis in order to minimize vehicle
 
deadlining and incomplete repair actions. In the long
 
term, a computerized system to track inventories would
 
be advantageous for each individual organization and
 
for the entire transport sector.
 

6.4.4 Coordination within the Transport Sector
 

At present institutionalized coordination
 
between the transport organizations is minimal. Bus
 
and truck companies handle their operations and deter
mine priorities for investment independently. Common
 
interest and personal inter-relations enhance the in
formal area of coordination to include the sector wide
 
purchase of foreign vehicles and spare parts.
 

Formal coordination is substantially reduced
 
and there is a wide-latitude for the ambitions of canipany
 
directors. This independence leads to a waste of
 
resources and duplication of effort. The penchant for
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spectacular sized new facilities, far beyond the needs
 
of one organization, has been seen in the Last Delta,
 
Middle Delta and Cairo Transport Authority. These
 
over-designed facilities represent millions of pounds
 
in investment. Plans for tire retreading equipment,
 
engine overhaul capability, and frame straighteners all
 
are made in isolation, without regard to the maximum
 
utility of the limited investment capacity in Egypt.
 

A central authority is needed to analyze
 
investment decisions and reduce overlap in facilities.
 
This organization should be composed of representatives
 
of the transport sector and of the Ministries of
 
Transport and Finance. The decisions should be weighted
 
in favor of the transport organization. It should be
 
empowered to review and sanction investment plans to
 
ensure their necessity and the required scale for ef
ficient operation. Wherever possible, existing capa
bility should be utilized to its full capacity prior
 
to additional investment. Immediate decisions should be
 
made regarding consolidation of facilities in Cairo and
 
centralization of rebuild and overhaul in all se~tors.
 

6,4.5 The Character of Transportation Organizations
 

All the organizations analyzed-in the Vehicle
 
Maintenance and Feasibility Study are publicly owned
 
and provide transport services. Beyond these funda
mental characteristics, however, there is a great deal
 
of confusion concerning the nature of the individual
 
organizations.
 

The truck companies are classified as com
mercial organizations, and their accounts generally
 
reveal profits from operations. They serve almost
 
exclusively the government sector, and their capacity
 
is a small portion of the national trucking capability.
 

The service provided by the companies is a 
mixture of exclusive geographic zones and shared metro
politan areas. All companies carry general cargo and 
some have specialized freight. There appears to be no 

over-riding logic to this system of 5 separate com
panies serving the public sector. The division of 
service areas does not conform to a systematic approach 
to freight business and it is clear that the purpose is 
not to provide rate competition. 

Action should be taken to consolidate the
 
trucking companies and reduce overlap in their service
 
areas. This would make more efficient use of vehicles.
 
Interchange of cargo between the companies is required
 
to extend the range of the individual firm and decrease
 
duplication of service.
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A longer term effort to examine the structure
 
of the public trucking sector should be undertaken to
 
examine the advantages of centralization of garages and
 
wcrkshops and perhaps even the consolidation-of all
 
companies into a central authority.
 

Much more than the truck companies, the bus
 
companies are harmed by an institutional confusion
 
fostered by the formal structure in which they have
 
been placed. As commercial organizations they are
 
required to cover expenses. Direct subsidies are not
 
granted, and public assistance is limited to a portion
 
of vehicle purchase cost. Revenues are fixed, and
 
the fare schedule has not been subject to a significant
 
change in over a decade. The national government has
 
repeatedly refused to accept any upward adjustment in
 
fares.
 

Costs are subject to continual escalation,
 
beyond the control of any company. Vehicles, spare
 
parts, gasoline and oil expenditure can be curtailed
 
only at the expense of service. Labor costs are not
 
variable to any great degree, because dismissals are
 
virtually unheard of and annual raises are decreed by
 
the government without considering the financial
 
consequences. The current situation is one of a slowly
 
tightening fiscal situations and of desperate maneuvers
 
to create a positive operational account in the face of
 
all obstacles.
 

A basic effort must be made to clear away the
 
debris of the past 20 years. The pending requests to
 
exempt the companies from some taxes, or to allow them
 
to retain taxes for their use as well as eliminating
 
customs payments are all makeshift measures, of limited
 
effectiveness.
 

If intercity transport is to be a net revenue
 
generating activity, companies must be free to adjust
 
their fare structure to reflect the cost of providing
 
transport service. With a cost accounting system in
 
operation, detailed verification of cost will be
 
possible, and companies could be permitted to collect
 
revenue sufficient for operating expenses, administra
tion and vehicle purchase, without recourse to the
 
public purse.
 

Should transport service be determined to be
 
a public service, not intended to cover its costs,
 
then this must be made clear, and a direct subsidy
 
paid on a per passenger kilometer basis to meet costs
 
and depreciation charges. In this case, a cost system
 
would be used to limit the level of subsidization.
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iCoTheose decisions vill put tl c intercity ncrvice. 
Lack on L:e true purpose of the operations, to provide j 

dependtdle, economic transport for intercity traffic. 
The general thrust of the recommendations in this sftuion 
are toward the more effective use of re.ources alreay 
at hand in the public,sector transport organizations.
The problems identifiediare principall' systems proble, s
 

and do not require, heavy, outlays of funds for "corirect:zn. 
These steps are a first priority, involiing streamlininqj, 
centralization, collection of basic data, disseminatio. 
of-information and coordination., These measures are 
required prior,!to moving to the sublsequent level of 
action. Only after efficient utilizntion of existin4 
,potentials and resources, is it reasonable to examin: 
the need for additional resources. 
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6.5 Physical Facilities
 

A remedial action program with respect to
 
facilities can appropriately be divided into immediate
 
action programs, intermediate action programs and long
 
range strategies. An overlap in time frames might well
 
be substantial because of the numerous facilities involved
 
and the budgets required.
 

6.5.1 Clean-up of Garages and Workshops
 

One of the most obvi.ous problems noted in all
 
of the garages and workshops visited during the course of
 
this Study has been the lack of cleanliness. Because of
 
improper maintenance and parts disassembly procedures, a
 
thick film of fuel oil, crankcase oil, other fluids and
 
grease are spilled onto surfaces around the work pits.
 
Besides causing filthy conditions in the pits, this
 
material is picked up on the bus tires and tracked around
 
the yard area. The continuance of this practice for many
 
years results in a build-up of black slick overlay on
 
concrete paving. Where there is no paving it results in
 
a mixture of dirt, oil and grease that is impossible to
 
maintain properly.
 

The result is a surface unsafe for vehicular
 
travel and in many cases for walking. Even where work
 
pits are well-drained, they are so dirty that workers
 
in most other countries would refuse to use them. The
 
surface area around the pits is usually the worst, but
 
the shops where engines and gear boxes are disassembled
 
are spmetimes as bad. This is due to the fact that when
 
the parts are disassembled, the fluids are not contained
 
and disposed of properly. Also, because diesel oil is
 
used to hand clean the disassembled parts, the residue of
 
this operation becomes part of.the problem.
 

Another contribution to the mess is made by
 
the old scrapped parts, wornout tires and bus hulks
 
occupying large amounts of space. In the smaller facilities
 
this material restricts the working and vehicle maneuvering.,
 
area drastically. In all cases it gives the facility the
 
appearance of a junk yard, rather than an efficient
 
operating garage. Because of a lack of new parts many
 
garage managers cannibalize the scrap to keep their buses
 
running. However, this does not excuse the amount of
 
unusable junk that we observed. We were told that the
 
slowness of disposal of this material is due to the
 
bureaucratic requirements which were set up to insure
 
thr.t operable items are not sold as scrap. This results in
 
the scrap piling up until a nigh-level committee can survey
 
the material and verify it as disposable.
 

(99)
 



The buildings themselves are usually very
 
unattractive. Windows are dirty or broken, burnt-out
 
lights are covered with dust and cobwebs and painting, even
 
of interior walls, is a rare occurrence. Cleanliness in
 
parts storerooms varied widely; some were covered with
 
dust, whi'.e in others it was obvious that quite a bit of
 
effort was made to keep the parts clean. The lack of rain
 
in Egypt makes the dust problem a major one.
 

Because of the large amount of dust and dirt,
 
the condition of the fuel injector shops is critical. Al
though generally these are kept cleaner than the other
 
areas, they should be dust free. A dirty fuel injector
 
put back into a vehicle will soon have to be removed again
 
for maintenance.
 

In twzo of the best garages of the Cairo Transport
 
Authority, namely Al Basateen and Al Munib, the area
 
around the fueling and greasing operations were relatively
 
clean. We were told that in these facilities, the fuel.
 
pumps, hoses and dispensing nozzles, lubrication equipment,
 
including the ai- compressors and lube guns are furnished
 
and maintained by the fuel and lubricant supplier. The
 
fuel dispensing equipment was in excellent condition, and
 
the hoses equipped with automatic shut-off nozzles to
 
prevent over-filling of the fuel tanks. The lubrication
 
oil was stored in non-leaking drums. The lubrication pits
 
were equipped with an oil drainage pumping system that
 
carried the drain oil directly from the vehicle oil. sump
 
to an underground holding tank, from which it is pumped
 
to oil tankers or oil drums, to be hauled away by the oil
 
supplier.
 

Air compressors and lubrication equipment were
 
in excellent condition, which probably improves the morale
 
and work habits of the lubrication personnel.
 

The fact that these superior conditions exist
 
at these two garages leads us to the short-term recommend
ation that the same arrangements with fuel and lubricant
 

Of course,
suppliers be entered into for all the garages. 

this would not guarantee a clean garage. That can only be
 
achieved by continuous pressure by the management. First,
 
a massive clean-up should take place, using heavy brooms,
 
brushes, scrapers and shovels. Then the debris should be
 
hauled away to some disposal area, not dumped in a corner of
 
the yard or just outside the gate. Then, management should
 
institute daily cleaning procedures on the part of every
 
worker. Cleaning should be considered part of even skilled
 
workers, not just relegated to a lowly few. The acquisition
 
of powered cleaning machines for the larger areas is
 
recommended to reduce the time involved and to upgrade the
 
status of the cleaning operations. The disassembly and
 
cleaning of engines and other parts shoulC be strictly
 
controlled. Cleaning machines using hot water and detergent
 
should be available at each facility and operated by
 
trained workers.
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Once clean working conditions are achieved,
 
the workers will be rore receptive to keeping themselves
 
cleaner. The present practice of allowing them to work
 
in sandals should be stopped, for their sake. Work shoes
 
and attractive work clothes should be provided each worker
 
and arrangements made for regular cleaning of the work
 
clothes. The fact that some of the facilities we visited
 
were being kep clean proves that the dirty conditions
 
are not a cultural problem. It can be corrected by good
 
management practices.
 

The procedures for disposal of scrapped items
 
should be simplified. The responsibility for deciding what
 
can be sold as scrap should be left to the garage manager,
 

subject to occasional checks by higher authority. Bids
 
for removal of this ,materialshould be received at close
 

intervals so aE to keep the amount in the garage down.
 
The scrap should be stored out of the way and screened
 
from the operaticnal areas.
 

6.5.2 Improve Lighting and Ventilation
 

Because of the lack of building maintenance,
 
both the natural and artificial lighting in the shops
 
is not adequate for the work involved. Dirty windows
 
stop most of the outside light from entering and
 
practically all of the original lighting fixtures do not
 

work. Their replacement by bare bulbs hanging from the
 
ceiling provides a glaring light, not necessarily
 
adapted to the varying light needs within the work areas.
 

Only one garage visited had pit lights working.
 
This is a particular problem for the city bus systems
 
which must perform their daily inspections and much of
 
their minor repair at night. The use of a drop light is
 
not adequate for such work.
 

Because the Study was performed during the
 

summer, the team became acutely aware of the poor ventila

tion in most of the small shops; the natural movement of
 

air is poor because the facilities are built of many
 
Only in some of the fuel injector rooms
separate rooms.. 


and some storerooms were there fans to provide the cooling
 

effect of moving air.
 

Each company should arrange for a detailed
 
lighting study of one of its facilities to determine the
 

existing illumination levels and compare this with the
 

level:, required for the particular work in each area
 

(100-120 foot candles). The group or firm making the
 

study would then prepare lighting plans and specifications
 
to enable the company to provide its workers with proper
 

The cleanup and painting described
lighting for their work. 

in the short-term improvement should be done before this
 

st.udy is made so that improvement in light levels from the
 

effort can be taken into account.
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The ventilation improvement could be planned
 
by the company's management and engineers. In most cases
 
the installation of small exhaust fans would be sufficient
 
to provide enough movement of air to improve the comfort
 
level somewhat.
 

The major effort should be made in the fuel
 
injector and automatic transmission workshops. For
 
these operations where cleanliness is critical the air
 
brought in should be filtered at all times and cooled
 
dujing the summer to provide for the workers comfort.
 

6.5.3 Pave Yard Areas and Improve Access Roads
 

In many of the older facilities the garage yards
 
and access roads are unpaved. This is hard on the buses
 
and the workers. Some of the access roads are so rough
 
that just driving the bus into the garage creates suspension
 
and steering breakdowns. Also the travel of buses over
 
dirt access roads causes dust and dirt to drift into the
 
garage and workshops aggravating the problems of cleanli
ness discussed earlier. The unpaved yard areas make a
 
cleaning program almost impossible, therefore, this work
 
would have to be done in some of the garages for the
 
clean-up described as the short-term effort to be completed.
 

Each company wnould have on. of its engineers
 
conduct a survey of the extent of the unpaved areas at
 
their facilities. A suitable road section for the loadings
 
imposed by their buses should then be designed. Bituminous
 
concrete paving should be used in order to complete the
 
work quickly. This can be accomplished with a minimum of
 
contract plans and paperwork. Bids could be accepted on
 
the basis of costs per square meter of paving and payment
 
based on area of paving completed.
 

6.5.4 Correct Drainage Problems
 

Throughout most of Egypt the chief drainage
 
problem seems to be water entering the work pits in areas
 
with high water tables. The solution for this case is
 
usually to install pumps. If the problem is severe as at
 
the Shubra Garage/Workshop of the Middle Delta Company,
 
the pumps need to be run continuously to prevent the pits
 
from filling up again at night. This creates a problem
 
if there is no night shift. As a result, at this facility,
 
the pits are still not used because the nightly backup
 
into the pits keep them too dirty to be used.
 

At the El Minya Garage of the Upper Egypt Company
 
the drainage problem results because construction of
 
the drainage system was not completed by the building
 
contractor.
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Drainage problems tend to be site specific.
 
Because of the generally low rainfall and the tendency for
 
Egyptians to make do with unpleasant working conditions,
 
these problems are allowed to linger without a solution.
 
The garage manager in each case should be charged with
 
the responsibility of preparing a plan for corrective
 
action and upper management should take steps necessary
 
to implement the plan. Where water table is a very bad
 
problem, service ramps should be built and pits filled
 
to eliminate the problem.
 

6.5.5 	Build New Facilities in a More Compact and Efficient
 
Design
 

The standard design of garages and workshops in
 
Egypt appears to have been based on a military fort. The
 
entire site is surrounded with a high concrete wall and
 
the shops are usually built along two sides of the wall.
 
The work pits are located in the "parade ground" area,
 
and the rest of the open yard is used for bus parking.
 
In some of the garages the maintenance area is more
 
compact because the shops were built in a line through
 
the middle of the facility and the buses are parked
 
behind them.
 

However, in either case, the fact that the shops
 
are separate rooms constructed in a long line creates an
 
inefficient working arrangement. The amount of walking
 
required between the pits, shops and stores in a large
 
Egyptian garage is quite wasteful. This type of layout
 
also make overall supervison very difficult. There are
 
too many hiding places.
 

Another problem of facility design is the
 
exclusive use of reinforced concrete for the buildings
 
and even the pit canopies. This results in high
 
construction costs and long construction periods.
 
Construction c,f a new maintenance facility takes about
 
five years; this means that the company is using the old
 
dirty facility being replaced for a much longer period
 
than is necessary.
 

We recommend in the long run that new maintenance
 
facilities planned by the companiesbe designed with the
 
buildings in a compact core, and that more use be made of
 
steel construction. Included in this report are sketch
 
plans illustrating the shop layout recommended.
 

Figure 6.2 shows a possible scheme for a mainten
ance garage capable of keeping 200 buses operating. The
 
total area under cover is only 2576 square meters; the
 
covered area of Egyptian garages of the same capacity is
 
from 4000 to 20,000 square meters. The basis of this de
sign is that the working areas are compact, with ieady
 
access to the stores, and ease of supervison from the
 
manager's office. The buses would move from the inspection
 
holding area, onto the thre-e inspection pits. During
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the insnebtion the interikr of the buses would be quickly
 

cleaned by mechanical mcans. Then the buses would be
 
moved forward to be fueled and the oil topped. After
 
that a certain proportion of the buses would move quickly
 
throwgh an automatic washing rack. Within a period of
 
a few days all of the buses would be washed.
 

If the inspection reveals no repairs are nee~ed,
 
the bus would be driven to the overnight storage area.
 
Those buses needing work would be parked in the deadline
 
area near the other end of the building. From there they
 
would be moved into the repair area along three lines.
 
This is in cont;rast to the present practice of having
 
buses under repair scattered in various locations around
 
the garage yard. Tire changing would be done in a separate
 
area near the tire storage room. The parts store is only
 
large enough to carry fast moving items so that there
 
would have to be good coordination between individual
 
garage stores and the main store.
 

Thirteen pits are shown in the garage for
 
preventive maintenance. Rear engine buses would back in
 
and there is a work area along the back end of the pits
 
where most of the maintenance activity will occur. Body
 
work and painting would be done in flow-through shops
 
at the end of the garage buildinj.
 

Figure 6.3 shows the site plan for the entire
 
facility. The garage is near one corner, leaving open
 
yard area for bus parking. The administrative offices,
 
mosque and cafeteria are located along the front wall
 
of the building. The flow through the garage ,,ould be
 
controlled by having all buses enter at the right and leave
 
through the exit gate on the left. Even with the "loose
 
pack" parking layout shown, the total site area for this
 
facility is only 23,800 square'meters. This is smaller
 
than most of the newer garages.
 

It should be pointed out that this design makes
 
two assumptio.s. The first is that the number of garage
 
workers is kept to those actually required to do the work.
 
There is no extra room for non-productive workers. The
 
second is that no large amount of space is shown for
 
scrapped items and bus hulks. As recommended elsewhere,
 
these should not be allowed to accumulate in the garages
 
as is now the case.
 

Figure 6.4 shows an efficient arrangement for a
 

cencral workshop in which engine rebuilding and body
 
renovation is performed. This facility is large enough
 
to support ten maintenance garages as described previously,
 
so that it would be sufficient for a 2000 bus fleet. The
 
total ground floor area is about 2100 square meters. Shop
 
and general offices on upper levels occupy 800 square meters
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The area is small because its operation is
 
based on the unit exchange system rather than the existing
 
labor intensive system in which many workers are kept busy
 

This is a
repairing items that quickly break down again. 

critical point because construction of this type of work
shop would have to be accompanied by a change in company
 
policy. There also must be strict testing and quality
 
control of all work done. The drawing shows a "clean room"
 
for work on the fuel systems and automatic transmissions
 
which require a dust free environment. If these measures
 
are taken,the rebuilt engines will last 3 to 4 times longer
 
thus reducing the bus breakdowns and the amount
 
of workshop time per bus considerably.
 

In the previous section describing the problems
 
in design and building of new maintenance facilities in
 
Egypt the length of construction time was mentioned. For
 

various reasons, one of which is the use of rather massive
 

concrete structures, it appears to take at least five years
 
to build a new garage. This inordinate construction time
 

could be reduced significantly by using pre-engineered
 
steel buildings. By keeping the amount of actual on-site
 
construction operations to a minimum the total length of
 

If the bus
construction time could be held to one year. 

company was not willing to accept a building made entirely
 
of steel, they could still save time by building concrete
 

block walls with a steel frame roof.
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6.6 Maintenance Systems Concepts and Logistic Support
 

A number of recorm.endations have been made or
 
alluded to in the areas of Management,Finance and Facilities
 
which relate to the overall subject of Maintenance Systems
 
Concepts and Logistic Support. These include concepts of:
 
centralization of functions; maintenance teams; audit teams;
 
vehicle standardization; unit replacement; management and
 
operating efficiency; design specifications and training.
 

In each of these areas, there are specific
 
recommendations that can be offered for implementation as
 
follows.
 

6.6.1 Centralization of Functions and Unit Replacement
 

Although the history of the development of public
 
sector bus transportation indicates that centralization
 
of maintenance functions existed at one time and was
 
abandoned because service was poor, it appears that the
 
scale has now become unbalanced in the other direction and
 
there has been a proliferation of facilities at the branch
 
level which severely dilutes skilled labor, parts inventories
 
equipment and physical facilities to the point where most
 
shops produce nothing but junk instead of repaired or
 
overhauled components. It is recommended that the trend
 
be reversed and that rebuild and overhaul services be
 
reestablished at least on a company basis for most com
ponents, and in the case of certain components such as
 
engines and transmissions be established at the sector level.
 
The analagous situation for CTA would be the region and
 
Authority. Concurrently, the concept of unit replacement
 
should be incorporated as part of the maintenance concept.
 

It would not be unreasonable, considering the
 
size of the sector operations,.for the three Delta companies
 
to operate, overhaul and rebuild facilities as a unit with
 
one rebuilding engines and transmissions, another rebuilding
 
minor components including injectors, scarters, gi neraters,
 
etc. and the third concentrating on body and chassis
 
rebuilding and overhaul.
 

A number of facilities have been identified with
 
the potential for providing these services. The Tanta
 
Facility of the Middle Delta Company, for example, has the
 
potenfial for body and chassis work on a grand scale. The
 
East Delta Facility at Nasr City also has the potential for
 
a major rework facility, or alternately, the potential also
 
exists at Mahalla. The West Delta has the potential for
 
centralized activity at Damanhur.
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In the CTA the potential for consolidation exists
 
at the Nasr facility and also at the new facility at Gisr
 
El Suez. The development of these facilities should be
 
encouraged by the Ministry of Transport and Governate
 
of Cairo.
 

6.6.2 Maintenance Teams
 

There is no evidence of an organized approach
 
to on-the-road maintenan,e. The consequences of this
 
lack of maintenance planning is disabled buses which
 
remain out-of-service a disproportionately long time for
 
problems such as tire failure, fan belt failures and other
 
defects that might be remedied by road maintenance crews.
 

It is recommended that each branch garage be
 
equipped with a light weight pick-up truck equipped with
 
an air compressor, tire changing equipment, a set of
 
general mechanics tools, an oxy-acetylene cutting and
 
welding outfit, and other supplies for making emergency
 
road repairs. Heavy duty tow-trucks should be assigned
 
to major overhaul facilities for removing major break
downs to garages for required maintenance actions.
 

6.6.3 Vehicle Standardization and Design Specifications
 

It has been pointed out in a number of places in
 
this report how the large number of different vehicle types
 
provided by the public sector adversely effect the
 
efficiency and costs of public transportation. The problem
 
is further complicated by non-standard vehicle procurements.
 
Although the public tranisport ridership requirement of
 
Egypt is not unique it does substantially differ from the
 
ridership found in Europe and North America. Hence one
 
can hardly expect an off-the-shelf bus to gracefully with
stand the onslaught of the average Egyptian ridership
 
(or mobs). Finally maintenance standards will not be as
 
high, mainly because maintenance activities are more labor
 
intensive than capital intensive and this alone introduces
 
a higher degree of variability into the system.
 

On the basis of these considerations, it is
 
recommended that procurement of vehicles for public
 
sector transport be limited to at most, two makes - the
 
Nasr and the Mercedes, and at most four models including
 
a luxury bus for long haul intercity traffic. The design
 
of the Nasr vehicles should gradually evolve to better
 
adapt it to the local demand giving consideration to
 
factors such as those outlined in Appendix VIII(A Bus
 
Designed with Egypt in Mind). The Nasr vehicle is rugged
 
and has many more parts produced locally than any other
 
vehicle and also has the potential for greater parts
 
availability from the local market.
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The Mercedes vehicles have proven their
 
ruggedness and their maintainability. One need only look
 
at the performance figures in Section 5 of this report
 
to recognize their superiority. Perhaps the rational
 
behind their selection can best be stated in the follow)ng
 
terms. "Given the least common denominator of poor
 
maintenance, which vehicle, because of its simplicity,
 
ruggedness, reliability and maintainability, can best
 
sarvive?" The answer appears to be Mercedes.
 

6.6.4 Managemznt and Operating Efficiency and Audit Teams
 

The measure of effectiveness of management and
 
operations is performance relative to standards. Managers
 
have indicated they know that truism, but very few have
 
converted that knowledge to practice because they do not
 
appear to understand how to do it. Neither do they appear
 
to understand that the determination of the effectiveness
 
of performance is a function of audit or quality control.
 
On numerous occasions managers cited work as being
 
accomplished that obviously was not done - they did not
 
bother to check and are staffed by personnel who either
 
didn't check or didn't report.
 

It is recommended that these efforts be under
taken to alleviate this problem.
 

First, at the level of company and regional
 
management, an operations analysis staff should be organ
ized whose purpose is to measure performance and improve
 
operating efficiency. This would require a team of
 
perhaps 5 or 6 professionals with a strong background
 
in management science, statistics, operations and finance.
 

at the level of the branch and facility
simultaneously 

a quality control function should be established for the
 
purpose of tracking performance and conducting investiga
tions into trouble areas as they become apparent from
 
analytical services.
 

Second, performance standards should be established
 
for all maintenance operations in order to provide suitable
 
measures of effectiveness for exercising management control.
 

Third, micro and mini-computers should be
 
utilized and management information systems developed that
 
will supply the data storage and manipulation support for
 

Such installations
the performance monitoring program. 

must use memory devices suitable for an environment of
 

power failure i.e., utilize emergency energy sources
 
in order to assure retention of the operating data base.
 

These computer systems can also facilitate more
 

rational management of spare parts inventories.
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E.6.5 Training
 

The subject of training is always difficult
 
to deal with because it has the aura of respect normally
 
associated with motherhood - hence being negative on
 
training is like being for sin and against motherhood.
 
Nevertheless, at the risk of being ostracized, it appears
 
that there are excessive vocational training facilities
 

-planned and in being, while at the same time there 

is a total inadequacy of OJT for managers at any level.
 

Further, the design of training programs and
 
facilities is such that where they do exijt, it is
 
virtually impossible to carry the training into the field
 
because operational facilities are so poorly designed and
 
organized. Any self-respecting graduate of a vocational
 
training program would leave the public sector at the
 
first opportunity.
 

Better training for managers will go a long way
 

toward solving this problem and is of a higher priority
 
than increased vocational training. A joint team approach
 
would be preferred, one in which a specialized management
 
training team would work side by side with resident
 
company counterparts. Over a period of 3-5 years the
 
expatriate team would phase out and the trained counter
parts take over both operations and training programs.
 

A pool of resource capital must also be
 
committed that would facilitiate the introduction of special
 

equipment or other forms of support as needed to properly
 
execute the program.
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7.0 	 SOME SUGG'FT'P ACT: ' :='0GA!-SrS F.: i..: .D. 

It is alwavs ! difficult taslk for an agenc" with 
a development mi-sion t- sciect projects for the p1a}(c:nt
of funds. Partizularly. whe the number of opportunities
far exceeds available funds. 

In order to ascribe some priority to program
 
opportunities the foliowing criteria have been applie::
 

(1) 	The degree with which the opportunity can
 
be adapted to the cultural, social and
 
political constraints of the system.
 

(2) 	The dec:roe to which the opportunity can yield

benefits w!,en applied in context with the
 
remainder of the system.
 

(3) 	The likelihood of success for the project.
 

(4) 	The cost of the project.
 

(5) 	The impact of project failure on the U.S.
 
image.
 

(6) 	The degree to which the application of funds
 
provided can be controlled by donor.
 

(7) 	The extent of competition between prospective

donors to provide funds for this particular
 
type program.
 

But first, some generalities,
 

" 
Any attempt at improving public sector maintenance
 
in Egypt requires a selling job to all levels of
 
management.
 

" 
The potential exists to vastly improve the maintenance
 
system; there are exemplary facilities, operations

and management personnel that prove the point.

These individuals should be motivated to extend their
 
role in developing the maintenance system of the
 
public sector.
 

* 	In the most general terms, as noted earlier in
 
this report, the major problems appear to derive
 
from three shortages:
 

- shortages of major components and parts
 
- shortages of trained management personnel
 
- shortages of properly designed and
 

equipped facilities
 

These, of course, can and will be translated into
 
specific programs in which A.I.D. might wish to
 
participate.
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There are :.vral major pdi' I. uc : wh ch rn . 
be handled .,y A.I.D. if donc r ,,::,s (i.,'orabl, 
loan or grant) are to be usud effec'tiv !y. 

Above all of the operational problem, and is .,es,
 
there are a host of operational policy issues and practices

which bear on the maintenance problems but which we feel
 
are beyond a direct solution by A.l.D. There are ways to
 
attack these, however - by placing caveats on assistance.
 
As a case in point, consider the matter of coordination.
 

A sign of the lack of coordination in the public
 
sector transport is the planning of investment by the
 
various organizations. The CTA, Middle Delta and East Delta
 
are currently investing or have invested large resources in
 
facilities that are over-designed, and of a scale far beyond
 
their present needs. The new worksiup and rebuild facility
 
of the CTA begun in 1972 near the Gisr El Suez Garage, has
 
been partially completed at the cost of 3.5 million LE.
 
Completion will require another 7 million LE and equipment

needs a further 3 million LE. Middle Delta's new Tanta
 
Central Workshop and Training Center has consumed from 3-4
 
million LE and will need 5-6 million LE more to finish.
 
East Delta's new Cairo region central workshop/storeroom/
 
garage will reach a construction cost of 3.5 million LE
 
when completed sometime in 1980.
 

In a similar manner, the truck companies operate
 
their port to destination traffic with little regard for each
 
other. Interchange of cargo and transshipment nodes between
 
firms are unknown. The logic of having five separate

companies serving Alexandria and Cairo as well as the patch
work distribution of governorates has apparently never been
 
questioned, but affects fleet maintainability.
 

The centralization of overhaul, assignment of
 
vehicles, limitation on numbers of makes and models, procure
ment practice (tender process and replacement cycle) aie all
 
coordination problems that might be attacked by placing
 
caveats on loans or grants.
 

While shortages of properly designed and equipped
 
facilities include those necessary for the conduct of
 
overhaul indicated earlier, the problem of facility adequacy

extends far beyond that single aspect of operations. The
 
garage, the key facility of the preventive maintenance program

is poorly designed and equipped for its function. It is in
 
general, also poorly organized (a management training problem),

poorly administered (a management training problem), and
 
improperly staffed (a management training problem and
 
vocational education problem).
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Therefore_, it is recor:>:.2,:d that high p:-'. 
be given to:
 

(1) 	Funding the development of qarage/periodi
maintenance facilities.
 

There is a need for new garage/periodic

maintenance facilities to replace obsolescent and
 
inadequate facilities currently being employed.

These facilities should be designed in a manner
 
substantially different than is current practice

from the viewpoint of layout and construction
 
method.
 

A CONDITION OF LOAN OR GRANT SHOULD BE ADHERENCE
 
TO A U.S. SPEC FOR LAYOUT OF BUILDINGS AND EQUIP-

MENT, AND IMPLEMENTATION OF OJT MANAGEMENT
 
TRAININC PROGRAM.
 

As part of the garage facility, properly
equipped road service trucks should be supplied
 
for each garage constructed.
 

REHABILITATION OF GARAGE UNITS IN THEIR PRESENT
 
OPERATING MODE IS NOT CONSIDERED A FEASIBLE OR
 
DESIRABLE USE FOR A.I.D. FUNDS.
 

Investments may approach. $4-5 million
 
per unit, including equipment, but the unit should be
 
specifically designed for a high labor intensity
 
operation.
 

(2) Alternatively, there is an immediate need to remedy

inspection and testing equipment inadequacies in
 
periodic maintenance facilities.
 

A CONDITION OF SUPPORTING THE EQUIPMENT SHOULD BE
 
LARGE SCALE CENTRALIZATION OF OVERHAUL FUNCTIONS
 
and their removal from garage or garage/workshop
 
facilities. This would free-up space and facilitate
 
rework of some of the more promising units.
 

As was seen when describing the component and part
 
shortages and facilitiy inadequacies, the subject of training
 

-
frequently appears in connection with othe factors. It is
 
our contention that it should not be considered out of that
 
context. Vocation training, for example, without.accomplishing

other changes is simply pouring money down a rathole. On
 
the other hand, suitable management training may effectively

block the rathole, allocating resources in a way that allows
 
vpcational training to be more effectively applied.
 

Therefore, it is our recommendation that FIRST
 
PRIORITY be assigned to the development of a Management Training
 
Program.
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There i*5a des!perate :,- ' for management traininc
 
in the public suctor bu and tr. :: maintenance systems; on
the-job training. Such trainirm ould be provided by a tca;.

of specialists working hand-in- .:.nd with their Egyptian

cointerparts for aa long as 3 Lt 5 years. A team might

consist of 5 people and ideally should work with one or more
 
prototype facilites that can be considered a training ground,
 

, Greater Cairo Bus Company, because it.is Ward, and we
 
have a stake in making it fly; East Delta because they have
 
the will.
 

The investment required could be as much as
 
$1,000,000 per year for two teams, plus $500,000 per year in
 
expenses to facilitate project accomplishment. UNDER NO
 
CIRCUMSTANCES SHOULD PROSPECTIVE EGYPTIAN PARTICIPANTS BE
 
SENT TO THE STATES FOR ANY OF THIS TRAINING.
 

Looking at the shortage of major compcnents and
 
parts from the viewpoint of causality, the program opportunities
 
can be developed as follows:
 

" 	Improperly overhauled components require more 
frequent overhaul and generate higher F irts 
consumption. 

" 	Improper overhaul in turn, partly results from
 
a lack of parts BUT IN ADDITION from
 

.insufficientor improper test equipment

Improper facilities in which to conduct
 
overhaul.
 
Too many makes and models diluting avail
able facilities, equipment and trained 
personnel. 

.. A lack of adequately trained supervisors 
and technicians: 

....too few supervisors
 

... no understanding of quality control
 

... little understanding of necessary work habits
 

* Finally, one can not be sure that a part or component

shortage really exists because there is no way to
 
establish stock levels among items distributed to
 
local stockrooms.
 

Therefore, it is recommended that high priority be given by

A.I.D. to the following projects:
 

(1) There is an immediate need for centralized
 
engine overhaul facilities. The CTA and
 
East Delta Company would benefit most from
 
such facilities because of the scale of their
 
operations. A.I.D. should invest in facilities
 
such as these under the following circumstances:
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- .. :ntly planned faciliti e, bc 
cy.:erted to this use with £tru<tu~a 
chnges as necessary to faci]5itt, !,rocess 

J :--)W. 

- Start-up and three years of management by

U.S. expats with host country t'ainees
 
followed by two years of host country
 
management with U.S. expat observers.
 

(2) There is an immediate need to implement more
 
sophisticated methods of logistics management

including computerized inventory control systems

with remote terminals in garages (but probably
 
not in storerooms) and parts distribution
 
services through a centralized dispatcher. An
 
anscillary requiremant would be reliable
 
communications between CTA facilities by radio
 
link. The same system could dispatch road
 
service trucks and tow trucks for vehicle
 
recovery.
 

Much has been written about public sector bus
 
needs and little about truckr. That's because in relation
 
to truck operations, it is many times larger and more
 
visible from a social, economic and political viewpoint.
 

It has been noted elsewhere in this report that
 
the truck companies do well in most areas. But as with the
 
bus companies, they would benefit from a centralized engine

overhaul facility. This would be a suitable place for A.I.D.
 
to allocate funds, again with the proviso that all garage/

workshops relinquish such activity in its entirety.
 

It is also recommended that A.I.D. sponsor a study
 
of public sector truck frieght operations because there
 
appears to be a need for evaluating truck operations from
 
the viewpoint of routing and cargo handling. BUT THESE ARE
 
OF LOW PRIORITY.
 

Finally, some suggestions with respect to vehicles.
 
DO NOT ENCOURAGE THE PURCHASE OF ANY IMPORTED BUS.
 
PARTICUINRLY NOT SOPHISTICATED AMERICAN VEHICLES. DO
 
ENCOURAGE THE DEVELOPMENT OF LOCAL SOURCES OF SUPPLY. A
 
JOINT VENTURE WITH AN AMERICAN DESIGNER/BUILDER MIGHT BE A
 
WORTHY VENTURE.
 

The terms of reference for the time frame and
 
attributes of each of the suggest A.I.D. actions is 
as
 
follows:
 

The first priority project, Management Training,
 
is long-term, but gets high marks on all criteria: It will
 
tend to adjust the system to the needs of the project and
 
can point to examples within the current social, cultural,
 
political and operational framework. The cost of the
 
project is not excessive and it is a low visability approach.

The funds are closely controlled by the donor and there is
 
no evidence of donor competition.
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The next hi'+. L ; iiority 1']-~ects, Cent I i: I 
Enaine Overhual FacilJi,i' ur New Garaqe/PeriodTcn 
Facilities are mid-te6BF7They are of much higher visiit 
and will be controvet-:ial in some quarters. The r,- 't' , 
however, can be dramaLic. The funds would not be under 
direct control of the donor although caveats and phased 
release of funds would facilitate control. There a-.:::cars to
 
be little competiLion in this area among donors.
 

The a1ter:;te of reconditioned garages rather tian 
new garages is mid-term only because of the caveat. By it
self, it could be much less costly in terms of donor fundE
 
but taken with an investment in centralized overhual
 
facilities would be quite costly--but also quite effective.
 
Again, there does not appear to be a rush of donors.
 

A 
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APPRENDIX I 

GENERAL SURVEY QUESTIONAIRE 

IN ORDER TO FACILITATE THE COLLECTION OF INFORMATION
 

THE VEHICLE MAINTENANCE TEAM REQUESTS THAT THE 

FOLLOWING INFORMATION BE PROVIDED FOR EVERY GARAGE,
 

MAINTENANCE SHOP AND OVERHAUL FACILITY OF THE PUBLIC 

SECTOR BUS AND TRUCK COMPANIES.
 



- -

VEHICLE MAINTENANCE INFORMATION SURVEY 

Nai- and Location of facility
 

MAINTENANCE ECHELON
 

l.(a) Describe generally the definition used by your organization fori
 

- Repair Facility
 

- Maintenance Facility
 

- Overhaul Facility 

(b)What type of facility is reported at this location
 

2. For each of the above,what criteria are used for initiating
 
repair, maintenance or overhaul:
 

o Driver Complaint
 

o Testing Program
 

o Mileage
 

o Time in Service
 

o Other
 

3. Describe preventive maintenance inspections that are performed
 
on a daily basis.
 

a. Before Operation

b. During Operation
 
c. After Operation
 

4. By whom are the inspections performed?
 

5. What is done to correct any defects noted?
 

6. Describe periodical maintenance services that are performed
 
on the following basis:
 

a. Weekly 

b. Monthly
 
c. By Kilometers
 

7. Describe the causes of vehicle downtime in the following areas:
 

a. Engine

b. Transmission
 
c. Differential
 
d. Brake Syster.
 
e. Steering System
 
f. Cooling System
 
g. Fuel System
 
h. Electrical System
 

8. Indicate the average length of downtime for each item indicated
 
above.
 



9. Describe those nmchanical failures that are attributable
 
to vehicle accidznts.
 

10. 	 Describe what vehicle breakdowns are attributable to the
 
driver.
 

11. 	Describe your driver training program.
 

12. 	 Describe incentive program for opeyators with the best
 
driving records.
 

13. 	 What vehicles are put on easy routes or are they rotated
 
over various routes?
 

14. 	 What is the average life by type of vehicle?
 

15. 	 Are service items always available?
 

a. Oil Filters
 
b. Fuel Filters
 
c. Air Cleaner Cartridges
 

16. 	Are spare parts and/or assemblies,available from direct
 
exchange for use in periodic maintenace:
 

a. Fuel pumps
 
b. Fuel injectors
 
c. Water pumps
 
d. Starter motor
 
e. Generator/Alternator
 
f. Voltage regulator
 

MAINTENANCE EQUIPMENT
 

Maintenance equipment is divided into two categories "General
 
Purpose Equipment" and Special Purpose Equipment".
 

GENERAL PUROSE 

17. 	 Describe the maintenance equipment available in the shops 

a) Machiri tools (lathes, mills, grinders, cutters, drills) 

o Type
 

o Make
 

o Quantity 

o Age 

o Capacity 

b) Sheet Metal Tools (shears, brakes, presses)
 

o Type
 

o Make
 

o Quantity 

o Age 

o Capacity 	 -2



c) Cutting & Welding (Arc welders,gas welders',spot welders) 

o Type
 

o Make.
 

o Quantity
 

o Capacity
 

o Age
 

d) Lifts
 

o Chain hoists; capacity and number
 

o Hydraulic lifts; capacity and number
 

o Pneumatic lifts; capacity and number
 

e) Other
 

18. 	 Describe *the Special Purpose maintenance equipment
 
available in the shops:
 

a) Engine Maintenance and Overhaul
 

o Engine lifts; capacity and quantity 

o Cylinder Boring Mill; capacity and quantity
 

" Valve grinder; capacity and quantity
 

o Crankshaft grinder; capacity and quantity
 

o Fuel Pump and Injector Benches; quantity
 

o Jigs and fixtures
 

b) Transmission Maintenance and Overhaul
 

o Gear cutters
 

o Jigs and fixtures
 

c) Differential
 

o Gear cutters
 

o Jigs and fixtures
 

d) SuspenLion and Steering
 

o Bushing presses
 

o Bearing presses
 

e) Brakes
 

o Cylinder rebuild benches
 

o Drum Lathes 

f) Electrical
 

o Rotor turning 

o Collector/CommUtator turning 

o Rewinding benches
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19. 	Identify and describe general service equipment used for
 
maintenance and overhaul purposes:
 

a) Wash racks ----- Quantity
 

b) Lubrication racks----- Quantity
 

c) ComE% essed air systems ------- Pressure
 

d) Hydraulic systems -------- Pressure, pumping rate.
 

e) Cleaning systems ------- Type, quantity
 

20. 	Identify types and quantities of testing and trouble

shooting equipment in use by Facility.
 

o Engine Analyzers
 

o Dynamometers
 

o Brake Testing Machines
 

o Front-end Alignment Tester
 

o Other
 
21. 	Provide general plans or diagrams for each facility in
 

the organization showing:
 

a) Equipment layout in each shop
 

b) Process flow through total facility and in each shop.
 

22. 	Identify whether shop is set up on basis of:
 

o Production line
 

o Station
 

o Line and station
 

23. 	Provide a list of Maintenance and Repair Manuals,
 
Overhaul Manuals and Maintenance/Overhaul specifications
 
available at each facility. Define for each:
 

o Type
 

o Edition date
 

o Quantity
 

o Location of manuals in facility
 

24. 	 Provide a list of Parts Catalogs, Periodic FactaryBulletins,
 
and other Reference and Instructional Materials in the
 
Facility and Shops
 

Provide I.:hEfollowing information about each:
 

o Type
 

o Edition Date
 

o List of changes and effective dates
 

o Location of material in facility and shops
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25. 	Provide one copy of each form used to control and record
 
Maintenance and Overhaul activity for each facility.
 
Provide brief description of the flow of paperwork
 
indicating point of origin, who exercises quality control
 
and ultimate destination of form.
 

26. 	Describe special tools that are stocked for each operating
 
componsnt. Define:
 

o Type component
 

o Type tool 
o Quantity 
o Replacement rate-of tool. 
o Location of tools
 

27. 	 Describe how special tools are controlled
 

o Availability
 
o Quality
 

28. 	 Describe what general hand tools are available, in what
 
sizes, quantities, where stored, and how controlled.
 

29. 	What is annual budget for:
 

o Maintenance of shop equipment
 

o Special tools
 

o General hand tools
 
o Shop reference manuals
 

o Shop training manuals
 

30. 	What is the percentage of time that maintenance equipment is
 
available to perform its function. Indicate this infor

mation for each type of equipment described-in items 17,18 & 
Indicate,by typethe average down time whenever maint3nance 
equipment is out of scrvice. 

31. 	 In what manner is quality control exercised over maintenance
 
activity.
 
For example:
 

o 	what percentage of repaired parts are inspected
 
o 	what percentage of rebuilt assemblies are tested
 
o 	are incentives awarded to workers that produce good
 

units
 
o 	are penalties exacted on those who produce bad units.
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PHYSICAL FACILITY INFOPMATION
 

32. 	 Description of type of work done
 

33. 	 Floor area of building
 

34. 	 Number of work pits
 

35. 	Number of buses now serviced at facility
 

36. 	Optimum number of buses that could be serviced at this
 
facility
 

37. 	 Total area of facility site
 

38. 	 Area available for building expansion within site.
 

39. 	 Describe any plans for improvement and/or expansion
 

a) Immediate
 

b) Longer term (3 to 5 years)
 

40. 	 Describe physical condition of buildings and site
 

a) Structurally
 
b) Ventilation
 
c) Lighting
 
d) Water Supply
 
e) Sewer Service
 
f) Site drainage
 

41. 	 What is main area of physical improvement needed in this
 
.facility?
 

42. 	 What year was facility built?
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I. LoqIstscu __ _ _quired 

A. 	Purchase/Acquisition/Manufacture % Manuf. % Purchased or acluired 
whre purchases are made for in House International Local Leased 

Please supply a XVehicle(BusesTrucksCars) I 	 . .__i 


copy of each form 2.Major Units (engines,Transmis- I
 
used by your etc. .. ..
 
organization in 3.Smai Units(Injectors, I.
 
the acquisition of L Starters, etc).

parts. 4 .Chassis Parts-(Springs,_
.Body -Parts(Panels,sheet metal, 

glass,etc)
 

17.Batteries__
 
I8.Fuel Petroleum Products,
 

a
!9.Cleaning Supplies 	 a 
 - a 
at%at 6at
B. 	Storage Central Engine Rebuild Operating
 

Where are items stored Stores Shop Garage
 

lease supply a l.Vehicles
 
opy of each form 2. Uns -- -- - -. 
sed by your 3.Small Units 
rganization in 4.Chasss Parts- 

arts storage - 5.Body Parts 
nventory forms, 6.Tires ... 
arts locations, 7.Iat-terie-s ........ 
tc. 8.Fuel & PeEroleuim Prioductz -. .. .... 

"MeCafiig Siipplies 



C. Issue/Disbursement 
no. aeisisseued 
How are items issued
a.To sub-storeroomtis 

b.to Final user 


Please supply copies 1. Vehicles
 

of Iuaue/Disbursement .
 
forms - requisition, b. 


receipts, work orders, 2. Major Units
 
rpetual inventory a.
 

forms, etc. b.
 

3. 	Small Units
 
a.
 
b.
 

4. 	 Chassis Parts 
a
b. 

5. 	Body Parts
 
a.
 
b. 

I a. 
I b. 

7. 	Batteries 

b. 


8. vue1 & Petrol
 
Products
 
a .
 
b. 

9.-Cleaning Supplies
 

b. 


by Iby %by % 
written work verbal no 
requisi- order order record 

tions 

.......
 

-


. _ 

_ 



____________ Onordr-nt rceiedor less days days 9 ____ 

_____________--,,--- -O ode -t-recei.-v~-~ - - ____ed 

(1)__MajorUnt_ _ 

(2) Small Units ...
 
) -other Parts
 

(4) 	 -Tires ... 

Vehicles out of service
 
due to lack of:
 

m_ jor Units ......... .
 
2) ... .mal-1--Un-its...
...
 

II 	 Buses and Trucks (Please fill out one form for each type of bus or truck operated; 
Please supply copies :A. Structural Details: ...... 

of all forms related , Name & Manufacturer's Model: 
to 	vehicle mainte-
nance and servicing (1)(2) BodyEngine
 

(3) 	Transmission
 
4 Rear Axle/Differential
 

Steering
 

(6) 	Seats
 

B. 	 Mechanical Details: 

(1) 	Type Engine (Diesel, Gasoline)

(2) 	 Fuel Consumption
 
(3) 	 Oil Consumption (100 km/Litre)

(4) 	Annual km's operated per unit
 
(5) " hours " " 

(6) 	 Number of units operated
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections
 



C. Operational Details: 

9 Buses 
(1)Length of Body (Meters) 

(2) Width of Body (Meters) 

(3) No. of passenger seats 

(4) Maximum Passenger Capacity 

(5) Conductor/Collector required? Yes No 

S Trucks 
(1)Length of cargo-compartment (meters) 

(2) Width " 0 U K 

(3) Is cargo compartment enclosed? Yes 

(4) " U covered? Yes 
(5) Overall vehicle length (Meters) 
(6) Maximum capacity (Kilos) 

No 

No 



FINANCIAL AND ECONOMIC INFORNATION
 

1) Consolidated Balance Sheet for last three operational years.
 

Are accounts kept by calendar year or fiscal year?
 

2) Annual Budget for each company for 1976, 1977, 1978 and 1979.
 

Are the accounting methods uniform for all companies.
 

3) Detailed budget for maintenance, for each company and each 

individual maintenance facility. 

including: 

(a) overhead costs - administration, maintaining plant 

and equipment, water,electricity. 

(b) operational costs - salaries of maintenance workers, 

costs of supplies materials used in 

repair. 

4) Allocation to each facility for tools. 

5) 	Allocation for each facility for spare parts and percentage
 

of these imported from abroad.
 

6) 	Prodedure for determining maintenance budgets
 

(a) internal system for initiating, reviewing and
 

approving the budget
 

(b) Contingencies allowed for
 

(c) manner in which maintenance needs are estimated
 

(routine servicing, scheduled overhauls, unforseen
 

breakdown)
 

7) 	Adequacy of budgetary allowance for maintenance needs. (What is
 

the hierarchy of needs - better salaries, training, shop
 

equipment, spare parts, physical-.facilities).
 

8) 	Frequency of inability to spepd funds allocated to maintenance
 

because of funding or cash flow problem.
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9) Schedule for vehicle acquisition and cost of these vehicles
 

(for past 5 years and plans for next 2 years)
 

10) 	 Size of vehicle fleet - manufacture, age, condition and
 

estimated useful life
 

Manuiacture Year Condition
 

Good
 

Fair
 

Poor
 

11) Average cost of maintaining vehicle on a yearly basis
 

(1976-1979)
 

12) 	 Average time/vehicle in maintenance facility per year,
 

and intervals of scheduled service.
 

13) 	 Time out of service due to shortage of parts; number of
 

vehicles cannibalized for parts (year of vehicle and condition
 

(1976 - 1979k.
 

14) 	 Average revenue/bus/year over major routes (intercity)
 

or on system wide basis (intracity) (1976 - 1979).
 

15) 	 Speed of average bus over major routes (intercity or
 

on system for intracity operation. (1976 - 1979).
 

16) 	 Average ridership and kilometer run on buses per year (1976 

1979). Number of hours operated; number of average trips bus/yr., 

17) 	 Average yearly operational cost (1976 - 1979)
 

18) Number of new vehicles acquired per year and number scrapped
 

(type and age) 1976 - 1979.
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TECHNICAL AND Fr1.A:;I !3ILITY STUDIES 

VEHICLE M1AINTENANCE 

ORGANIZATION, POLICIES AND PRACTICES 

Information Needs 

The information needed, at this stage of the study, for the
 

elements of Organization, Policies and Practices, and Financial,
 

will be indicated by the following comments. This is not an all

inclusive listing; any additional information available and
 

considered even possibly useful will be appreciated at this or any
 

time.
 

Organization
 

For this study, the organization must be studied from two view

points. The first will be the relationships of all major units
 

to each other, including but not limited to vehicle maintenance.
 

This is essential to provide an over-all perspective. The second
 

viewpoint will be a more detailed review of the sub-units making
 

up the vehicle maintenance organization.
 

For the major organizational units, the following information
 

is needed:
 

1. Organizational Charts : in block and line format to illustrate
 

relationships between organizational units. Direct authority
 
would be designated by a solid line. Staff, or advisory,
 

assistance would be indicated by a dashed line. Note that it
 

would not be necessary to arrange these charts by the "levels"
 

related to salaries.
 

In addition to the name of the unit, each block on the chart
 

should be identified with a number so that the following
 

information can be supplied accordingly for each organizational
 

unit on:
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2. Listed Information:
 

(a) Description of the functions and responsibilA ies of the
 

unit;
 

(b) Total number of personnel in each unit,
 

(c) Titles, or positions, in each unit, with the number of
 

people holding eachl indicate whether incumbents are, or
 

are not, members of the General Trade Union of Land
 

Transport Workers (or are eligible for membership).
 

(d) Total amount, paid in salaries on an annual basis, to
 

all personnel in the unit. Please note that "first
 

level" positions such as Chairmen, etc., may be excluded
 

from this provision.
 

(e) The minimum and maximum monthly salary levels within
 

the unit. Again, this does not apply to "first level"
 

positions.
 

(f) The annual personnel "turnover" rate for the unit. This
 

is a ratio obtained by dividing the number of persons
 

who have terminated within the past year by the average
 

number of employees during the same year.
 

If the information for items (b) through (f) can be provide
 

for the years 1977 and 1978 in addition to the current date
 

in 1979, this would be of maximum value for the study.
 

However, if obtaining the past years' data will appreciably
 

affect the preparation 'ime, we would appreciate obtaining
 

the 1979 date at the earliest possible time.
 

For the maintenance unit, the following information
 

is needed:
 

1. Organizational Charts : This would be similar to the above
 

format but would present the detailed sub-units of the '
 

Vehicle Maintenance units. All separate locations should
 

be illustrated as individual units. Each block on the
 

chart should also be identified with a number, so that
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the following information can be supplied accordingly for
 

each unit:
 

2. 	Listed Information:
 

(a) Description of the specific functions and responsi

bilities of each unit. This would include the
 

particular types and quantities of vehicles for which
 

the unit is responsible; the type of staff, or
 

advisory, service being provided; the amount of monies
 

for 	which responsible, etc.
 

(b)Geographic location, or address.
 

(c)Titles, or positions, in each unit, or skill classi

fication, with the number of people holding each;
 

the basic salary levels for each position; the
 

average additional paynents in the form of bonuses,
 

and the average
incentives, etc., for each position; 


length of service with the company for each position.
 

(d) 	 Training requirements for each position : Mandatory 

training before employment; length of subsequent service 

required; mandatory training after employment; optional 

available training after employment; any salary increase 

bonuses, or other incentives to encourage continued 

training. Qualification testing procedures for new 

employees; for advancement. 

3. 	Measures of Efficiency
 

(a)What measures of efficiency are used, for each unit,
 

by the next higher level of management or supervision?
 

How often are these ruviewed? Are objectives esta

blished? Are they made a basis for any bonuses or
 

other incentives?
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(b)What measures of efficiency are used by
 

direct supervisors of skilled maintenance workers?
 

(Questions similar to above would be applicable).
 

4. *Work Order Systemn
 

(a)How are the daily work needs documented? How
 

are the results documented?
 

(b)Samples of all "work order system" documents,
 

including blank forms and completed forms.
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APPENDIX II 

SAMPLE DETAILED QUESTIONNAIRES 



APPENDIX TI 
DETAIL QUESTIONNAIRES 

IN-DEPT11 VEHICLE MAIUITENANCE INrORIATION SURVEY 

1 . Show average daily number of buses in each of the following
 
categories, by type of bus. Monthly for lest two years.
 

In service
 

Periodic maintenance
 

Under repair
 

General overhaul
 

Awaiting repair
 

Standby
 

la. 	Describe reasons why buses are awaiting repair.
 

2: 	 Show the number of vehicle breakdowns in each of the
 
following categories, by type of bus. Monthly for last
 
two years.
 

Engine
 

Alternator/Generator
 

Starter Motor
 

Other electrical
 

Gear box
 
Clutch
 

Steering
 

Drive shaft
 
Rear axle/differential
 

Leaf springs
 
Brakes
 

Tires
 

Other
 

2a. Provide'average length. of vehicle downtime for each of
 
the above categories.
 

3. Parts Availability
 

Provide average length of time required to receive
 
ordered parts by the following categories.
 

Major units (engine, transmission, differential)
 

Small units (generator/alternator, starter, fuel pump) 

Other items
 
Tires
 

Batteries
 

provide average length of out of service time caused by
 
lack 	of parts in the same categories.
 



4. 	Vehicle Productivity
 
Provide monthly totals of the following by vehicle type

for last.two years.

Scheduled bus hours
 
Actual operating,bus hours
 
Scheduled kilometers
 
Actual kilometers
 

5. 	Provide annual percentage of parts turnover by major

component and by type of bus.
 

6. 	Annual costs for:
 

Administration
 
Maintenance of plant and equipment
 

Water and electricity
 
Building repair or new construction
 
Management salaries
 

Workers salaries
 
Spare parts
 

Fuel, oil, grease, tools
 

6a. luinual costs by major activity
 
Operations
 

Maintenance
 

Repair of vehicles
 

7. 	Ages of vehicles by types
 

8. 	Value of spare parts acquired and percentage imported
 

9. 	How is budget for the coming year estimated?
 
What guidelines are used to predict labor and parts
 
requirements?
 

10. 	Monthly ridership for the last two years
 

11. 	 Any infoziation relating operational and maintenance
 
costs to age of vehicle
 

12. 	Average monthly manhouis for technical workers'per vehici
 
by bus type for last two years
 

13. 	Average number of managers, foremen, supervisors and work
 
in each shop, in each shift, For each quarter of last
 

,two 	years
 

14. 	Average number of workers in each skill category in each
 
shop. For each quarter of last two years.
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15. 	 For each technical worher definc:
 

a. Skill classification
 

b. Any training programs attended
 
(Apprenticeship, formal training, on-the-job training,
 
vocational school)
 

c. Date lasttraining was completed
 
d. How long employed at this facility
 

e. Total years of employment
 

16. 	 At what time of day or on what shift are the following
maintenance activities performed:
 

a. Inspection of vehicle
 

b. Periodic maintenance services
 
c. Periodic component replacement
 
d. Corrective repairs
 

i7. Provide number, duration, and time of day of power
 
outages at this facility during last two years.
 

18. 	 Provide present illumination level in foot candles.or
 
lumens in each working area or shop
 

19. Provide ,rawing to scale of the facility showing existing
 
use of all areas. Also show availability of compressed

air, 	water and drainage system.
 

20. 	What floor cleaning resources are presently available in
 
each area.
 

MAINTENANCE EQUIPMENT
 

Maintenance equipment is divided into two categories "General
 
Purpose Equipment" and "Special Purpose Equipment"
 

GENERAL PURPOSE
 

21. Describe the maintenance equipment available in the shops
 

a) Machine tools (lathes, mills, grinders, cutters, drills)
 

o Type 

o Make 

o Quantity 

o Age 

o Capacity 
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b) Sheot Metal tools (shears, brakes, presses)
 

o Type,
 

o Make
 

" Quantity
 

o Age
 

o Capacity
 

c) Cutting & Welding(Arc welders, gas welders, spot welders)
 

o Type
 

o Make
 

o Quantity
 

o Capacity
 

o Age
 

d) Lifts
 

o Chain hoists; capacity and number
 
o Hydraulic lifts; capacity and nurber
 
o Pneumatic lifts; capacity and number 

e) Other
 

22. Describe the Special Purpose maintenance equipment available
 
in the shops:
 

a) Engine Maintenance and Overhaul
 
o Engine lifts; capacity and quantity
 
o Cylinder Boring Mill; capacity and quantity
 
o Valve Grinder; capacity and quantity
 
o Crankshaft grinder; capacity and quantity
 
o 
Fuel Pump and Injector Benches; quantity
 
o Jigs and fixtures 

b) Transmission Maintenance and Overhaul
 

o Gear cutters
 

o Jigs and fixtures
 

a) Differential
 
o Gear cutters 
o Jigs and fixtures 

d) Suspension and Steering
 
o Bushing presses 
o Bearing presses 
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e) '.c
 

o Cylinder rebuild benches
 

o Drum Lathes
 

f) Electrical
 

o Rotor turning
 

o Collector/Commutator turning
 

o Rewinding benches
 

23. 	 Identify and describe general service equipment used for
 
maintenance and overhaul purposes:
 

a) Wash racks ------ Quantity
 

b) Lubrication racks ---- Quantity
 
c) Compressed air systems ----- Pressure
 

d) Hydraulic systems ---- Pressure, pumping rate 

e) Cleaning systems ----- Type, quantity
 

24. 	 Identify types and quantities of testing and trouble
shooting equipment in use by Facility
 

o Engine analyzers
 

o Dynamometers
 

o Brake Testing Machines
 

o Front-end Alignment Tester 

o Other 

25. 	Provide general plans or diagrams for this facility showing:. 

a) Equipment layout in each shop7 
b) Process flow through total facility and in each shop.
 

26. 	 Identify whether shop is set up on basis of:
 

o Production line
 

o Station
 

o Line and station
 

27. 	 Describe special tools that are stocked for each operating
 

component. Define:
 

o Type component
 

o Type tool 

o Quantity 

o Replacement rate of tool 

o Location of tools 
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28. 	 What is annual budget for:
 

o Haitenance of shop equipment
 

o Special tools.
 

o General hand tools
 

o Shop reference manuals
 

o Shop training manuals
 

29. 	What is the percentage of time that maintenance equipment
 
is available to perform its function. Indicate this
 
information for each type of equipment described in
 
items 21, 22 and 23. Indicate, by type, the average down
 
time whenever maintenance equipment is out of service
 

30. 	 In what manner is quality control exercised over maintenanc
 
activity.
 



OrqJanization:
 
1. What are your three major responsibilities
 

la. What is your least important responsibility
 

2. How many subordinates do you have?
 

2a. How many are managers and supervisors?
 

3. What are your three major activities and what percentage

of your times does each take?
 

3a. Do yqu attempt to reduce the proportion of time any of
 
them use up?
 

4. Do you have a job description outlining the duties and
 
responsibilities of your position?
 

5. How does your unit contribute to achieving the objectives
 
of the company?
 

6. Do subordinate managers have clearly defined descriptions of
 
their duties and responsibilities, i.e. what they can do

independantly without going to their immediate supervisor.
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Planning, Review, Delegation
 

1. 	What are the objectives of the company as you see them.
 

Short Term
 

:trategic
 

la. For what portion of the short term and strategic objectives
is your unit responsible?
 

lb. 	Have goals and objectives been attained in the past?
 

2. 	What is in store for the future of this company?
 

3. 	Are the second, third and fourth levels of management made
 
aware of the objectives of the company?
 

3a. Are they given tasks in the areas of responsibility for
 
the purpose of fulfilling company objectives?
 

4. 	Is one of the duties of your subordinate managers to
 
establish goals and develop plans to achieve those goals

within a specified period of time? ( To fulfill
 
the portion of company objectives they are responsible for).
 

5. After subordinate managers are assigned tasks, what system

is used to review the plans they develop to complete these
 
tasks?
 

5a. What about reviews of their progress toward completing the
 
tasks once the plans they develop are approved? Is there
 
a time limit?
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6. Do you have a replacement in rnind if you get promoted?
 

7. Of your subordinates, which 3 would you rate best and why?
 

Planning, Review, Delegation
 

1. How much flexibility do you have in decisions?
 

i.e. what can you do without going to top management?
 

- Discipline?
 

- Change a procedure?
 

- Dismissal?
 

Control
 

1. What are the 3 most typical problems that occur from
 

week to week?
 

la.flave policies been established to cope with them?
 

lb.Can you suggest a solution for any of these problems?
 

Can you propose this solution to your superiors?
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;otivation
 

1. What sort of performance incentives exist for 2nd,
 
3rd and 4th level managers.
 

2. 	Are 2rl, 3rd and 4th level managers evaluated on a
 
regular basis?
 

3. 	Is there a reasonable expectation that good performance
 
will be rewarded with promotion?
 

Communication
 

1. 	Are periodic meetings held with subordinate managers?
 

a. 	How often?
 

b. 	Who attends?
 

c. 	What is discussed?
 

2. 	How are 2nd, 3rd and 4th level managers made aware of
 
company objectives and departmental goals to fulfill these
 
objectives?
 

3. How does a subordinate manager communicate problems upward
 
to higher levels of management?
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Manaqcivint Training 

1. 	What sort of management training is available to
 
2, 3, 4, 5th level managers?
 

2. Would you suport a specialized management training proggam
 
for middle management?
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APPENDIX III
 

SUMMARY RESULTS OF QUESTIONAIRE SURVEYS 



-- -

APPENDIX III
 

C.T.A.
 

RESPONSES TO MAIATENANCE SYSTEMS
 
QUESTIONNAIRE
 

1) 	Describe generally the definition used by your organization for:
 

- Repair facility
 
- Maintenance facility
 
- Overhaul facility
 

C.T.A
 

la)Describe generally the definition used by your organization for:
 

- Repair facility
 
- Maintenance facility
 
- Overhaul facility
 

Repair:
 

Repair of vehicles with defects - repair is done by two groups of
 
workers, one group for sirnrle defects - the other one for
 
repairing the intermediate parts. There is another special group

for the sudden breakdown of vehicle (this is done in all branches).
 

Maintenance :
 

It is according to a planof making a periodic maintenance for
 
the vehicle every 14 days. (This is done in all branches).
 

Overhaul:
 

Overhauling of vehicle and major parts is done in the central
 
workshops, a complete overhauling for each vehicle every 30
 
months and every 12 months for the renewing of vehicles.
 
2) For each of the above, whnt criteria are used for initiating
 

repair, maintenance or overhaul:
 
o 	driver complaint o testing program o mileage
 
o 	time in service o others
 

o 	Repair:
 

- Driver complaint
 
- Daily inspection
 

o 	Maintenance:
 

- Time in service
 

o 	Overhauling:
 

- Testing program
 
- Time in service
 

3) 	Describe preventive maintenance inspections that are performed
 
on a daily basis:
 
a) before operation b) during operation c) after operation.
 

a) 	 before operation: 
- Inspection of guages
 
- Checking brakes
 
- Checking level of oil and water
 
- Checking of leakage of fuel. 



b) during operation:
 

- Check be.ts - tires
 

- Be sure that there is no leakage of water
 

c) after operation:
 

- Check all mechanical and electrical parts
 
- Check oil level
 
- Check tightening of bolts of spring
 

4) By whom are the inspections performed?
 

Inspections are performed by workers who are trained to
 
do so.
 

5) What is done to correct any defect?
 

If these defects happen during bus operation, special
 
group of workers correct these defects - and other group of
 
workers correct these defects if this is noted during
 
inspection,
 

6) Describe periodical maintenance services that are performed
 

on the following basis:
 

a) weekly b) monthly c) by kilometers
 

Periodic maintenance is done every 14 days i.e. 4000 km
 
running distance.
 

7) Describe the causes of vehicle downtime in the following
 
area:
 

a) Engine b) Transmission c) Differential d) Brake system
 
e) Steering system f) Cooling system g) Fuel System

h) Electricity
 

a) Engine:
 

o Temperature over-rise
 
o Fuel, oil or water leakage
 
6 Defects on engine feeders
 

b) Transmission:
 

o Mistakes of the driver
 
o Sudden breakdown or clutch breakdown
 

c) Differential:
 

o Sudden breakdown inside the system
 

d) Brake system:
 

o Breakdown of compressor or any valves
 
o Sudden braking action
 

e) Steering system:
 

o Damage of belts
 
o Sudden damage of the steering pump
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f) Cooling system:
 

o 	Damage of fan belts
 
o Damage of water pump
 
o 	Damage of radiator 

g) Fuel !'z$Lem: 
o 	Impurities in fuel resulting in quick damage of 

filters and obstruction of the system 
o 	Fuel leakage 
o 	Damage of engine feeders
 

h) Electrical:
 

o 	Damage of starter or the dynamo belts
 

8) 	Indicate the average length of downtime for each item
 
indicated above:
 

a) Engine:
 

simple breakdown 1 - 1.5 hrs
 
intermediate breakdown 2.5 - 3.0 hrs
 
engine replacemelt 6.0 hrs
 

b) Gear box:
 

simple breakdown 1.0 hour
 
intermediate 2.0 - 2.5 hrs
 

c) Differential:
 
1.0 - 1.50 hrs
 

d) Brake system:
 

simple breakdown 1.0 - 1.5 hrs
 
intermediate 2.5 - 3.0 hrs
 

e) Steering system: 0.5 - 1.0 hrs
 

9) 	Describe those mechanical failures that are attributable
 

to vehicle accidents:
 

o 	Failure of brake system
 
o 	Steering system failure
 
o Sudden blow-out of front wheel
 

10) Describe what vehicle breakdowns that are attributable
 

to the driver:
 

No answer
 

11) Describe your driver's training program:
 

Drivers ace trained for three months in,the C.T.A.
 
Training Center
 

o 	How to treat people 
o 	How to keep the vehicle from tha breakdowns 
o 	Necessary rules to follow them before, during 

and after operation 
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12) 	 Describe incentive program for operators with the
 
best driving records:
 

o 	Income incentive
 
o 	6 LE (max) for the driver who makes more number
 

of trips
 

13) What vehicles are put on easy routes or are they rotated
 
over various routen:
 

Every branch has its own vehicles which are operated
 
on its routes
 

14) What is the average life by type of vehicle:
 

Average life of vehicle is generally about 7 years
 

15); Are service items always available?
 

Yes, oil filters, fuel filters, air cleaner cartridges
 
are always available
 

16) 	 Are spare parts and/or assemblies available from direct
 
exchange for use in periodic maintenance:
 

Yes, fuel pumps, fuel injectors, water pumps, electric
 
generators, voltage regulators are always available
 

17) No answer
 

18) No answer
 

19) No answer
 

20) No answer
 

21) No answer
 

22) Identify whether shop is set up on basis of
 

o 	Production line
 
o 	Station
 
o 	Line and station
 

C.T.A shops are as follows:
 

Nasr Central shops:
 

o 	Engine rebuild line
 
o Station for other units and vehicles
 

A7ieria Snop:
 

o 	Production line
 
o 	Station for rework units especially engine and
 

gearbox
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23) Provide a list of maintenance and repair manuals, overnaul
 
manuals and maintenance/overhaul specifications available
 
at each facility. Define for each:
 

o 	Type
 
o 	Edition date
 
o 	Quantity
 
o 	Location of manuals in facility
 

- maintenance/repair catalogs provided with vehicles by the
 
concerned manufacturer
 

instructions concerning any alteration as regards repairs/
 
maintenance operation issued by technical affairs planning
 
department
 

- two copies of manufacturers' catalogs
 

- two copies of repair/maintenance manuals are kept in each
 
branch and workshop
 

24) 	 Provide a list of parts catalogs, periodic factory
 
bulletins, and other reference and instructional material
 
in the facility and shops
 
Provide the following information about each:
 

o 	Type
 
o 	Edition date
 
o 	List of changes and effective dates
 
o 	Location of material in facility and shops
 

We have:
 

- vehicle spare parts catalog according to type of vehicle
 

- technical instructions issued by the technical affairs
 
on 	various time
 

25) 	 Provide one copy of each form used to control record
 
maintenance and overhaul activity for each facility.
 
Provide brief description of the flow of paperwork indi
cating point of origin.
 

Who exercises quality control and ultimate destination of form.
 

Some 	copies are attached.
 

26) 	 Describe what general hand tools are available,in what
 
sizes, quantities, where stored and how controled:
 

No 	special tools are stocked, only the following are available:
 

o 	One set of special tools for each operating component of
 
the branch
 

o 	One set of special tools for particular components in the
 
workshop.
 

27) 	 Describe how special tools are controlled:
 

No 	specific rules for controlling the special tools.
 

28) 	 Describe what general hand tools are available, in what 
size, quantities - Where stored and how controlled: 
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General hand tools available are: spanners, pliers, screw

drivers, hammers, etc.
 

29) What is the purpose of the annual budget?
 

o 	Maintenance of shop equipment?
 
o 	Special tools
 
o 	General hand tools
 
o 	Shop reference manuals
 
o 	Shop training manuals
 

No 	Answer
 

30) 	What is the percentage of time that maintenance equipment is
 
available to perform its function. Indicate this infor
mation for each type of equipment described in items 17,

18, 19, Indicate, by type, the average downtime whenever
 
maintenance equipment is out of service.
 

No time can be estimated but the percentage of time that
 
maintenance equipment is available to perform its function
 
depends on how they are maintained.
 

31) 	In what manner is quality control exercised over maintenance
 
activity. For example:
 

o 	What percentage of repaired parts are inspected
 
o 	What percentage of rebuilt assemblies are tested
 
o 	Are incentives awarded to workers that produce good units.
 
o 	Are penalties exacted on those who produce bad units
 

-	 100% of the repaired parts are inspected 
- incentives are awarded to workers (according to the activity 

and productivity) 
penalties are exacted on those who produce bad units. 

PHYSICAL FACILITY INFORMATION
 

32) 	Description of type of work done:
 

o 	Operating buses with the performance of necessary
 
repair/maintenance
 

o 	Type of work done by workers is to execute required

overhaul and maintenance and repair
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Name of Branch Type of work done
 

NASR Operating & Kainterance 

IFATH 

AIRIA
 

GISR IL SUEZ
 

IL MAZALAT 

EL TERRA
 

EL MOUNIB
 

GIZA U 

IMBABA,
 

ATHAR EL NABI
 

EL BASATEEN
 

WORKSHOPS
 

NASR CENTRAL WORKSHOP Complete overhaul
 

AMERIA WORKSHOP Unit Overhaul
 

-:L QUOBA Vehicle Overhaul
 

BOULAC WORKSHOP Vehicle Overhaul
 

33)Floor area of building
 
2


27765 m
NASR BRANCH 


FATH BRANCH 21498 "
 

AMERIA BRANCH 11439 "
 

GISR FL SUEZ 22183 "
 

EL KAZALAT 17506 a
 

EL TERA 9177 "
 

M. MOUNIB 19667 "
 

GIZA BRANCH 5340 "
 

IMBABA BRANCH 1895& a
 

ATHAR EL NABI 15029 "
 

IL BASATEEN 20745 0
 

NASR CENTZRAPL WORKSHOP 14820 0
 

AMERIA 5633 0
 

L DOUBA
 

DOULAC
 



34) 'No. of work pits
 

No answer
 

35) Number of buses now serviced at facility
 

No. of running No. of total
 
buses buses
 

198
 

FATH BRRNCH 147 


NASR BRANCH 133 


177
 

ANERI'ABRANCH 100 163
 

GISR EL SUEZ BRANCH 110 163
 

EL MAZALAT BRANCH 166 197
 

EL TERRA BRANCH 175 216
 

EL MOUNIB BRANCH 155 193
 

GIZA BRANCH 60 75
 

IMBABA BRANCH 130 171
 

ATHAR EL NABI BRANCH 106 135
 

EL BASATIN BRANCH 160 200
 

NASR CENTRAL WORKSHOP
 

AMERIA CENTRAL WORKSHOP
 

EL QOUBA CENTRAL WORKSHOP
 

BOULAK CENTRAL WORKSHOP
 

36) Optimum number of buses that could be serviced at
 

this facility:
 

NASR BRANCH 215 buses
 

FATH BRANCH 200 " 

AMERIA BRANCH 200 "
 

GISR EL SUEZ BRANCH 207
 

EL MAZALAT BRANCH 199 "
 

EL TERRA BRANCH 130 "
 

EL MOUNIB BRANCH 175 "
 

GIZA BRANCH 65
 

IMBABA BRANCH 221
 

ATHAR EL NABI BRANCH 163
 

EL BASATIN BRANCH 210
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38). Area available for building expansion within site
 

(Nothing)
 

39) 	 Describe any plans for improvement needed in this
 
facility?
 

(Nothing) 

No answer for the rest. 
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-FT CM1 WEST DILTA 	 IUD=L teTh t, 

)Ost ,rinq systems
 
steering wheel
 

frcnt wheels flutter
 
dam-age of steering oil S
 
clutch slip or non functioning
 

f:=nolini sytu:
 
rise 4n angiije temperature
 
noise from water pumper fan
 
belt damages
 
water loss
 

q) fuel system:

obstruction of the circulatior
 
ove:-consumption of fuel
 

h)electrical system:
 
engine breakdown 
non-efficiency of starter
 
short circuit
 
salted battery
 
damage in voltage regulator
 

C) Iniicate the average lont.';a of down tize for cach item:
 
It is difficult to indicate 
 engine - 10 days

length of do.m.ntim. for tni=
 
reason: transmission : I dzy
 

spare parts are not aval- brake system : 1 - 4 hours

lable al -ays(main reason) steering system : 2 hours - s day 
when the no.of breal:do,.n 
is more than the effici- cooling system: 1 day
 
ency of the workshop fuel system : 
1 hour - h day 
shortages of tools electrical system : 1 - 3 hours
 
shortage of th- skilled
 
workers
 

if the zpare prarts arc al-.iva
 
available this ]el-gth of own
 
time can he i1*en
 

9) Describe those mechanical failuresvehicle accident: that are attributable 

brake faults bng out of tires 


to	 blow'ng out of one of the freon, 
tires 

fracture 
of one of 
the front
the front wheel tires faults sudden brake failure 

wheel rims
starter faults 

defects of brak aystp.- like
 
sudden damage of 1rake cylinder
 
cr fracture of front dru,
 

a short circuit t, : ,
.- fi-
In the vehicle
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UAST 0=1.? WEST Du
EM? VES DHX m~-z DLTh :WiLr rrt,-: 

the mw v*Mcles are usuai 
on paved routes - tne cl-
operated on othex r-u:ttr 

;"opncrated
- Ls:,c- are 

Mercedes (Geruany-lran-?urkey)
type and also iqao are 
put on desert road and sgzr-
cultural highway - the other 
types (tard-tHasr-Barrieros 
and Tata) operate on other 
A-fferewt routes 

14) 1hat is the av.,rr', life by type of vehicle? 
the average life i- considered to be Meredes (Turkey)less than 1 yr
B years - it reachss up to 1s years (Germany) 4 years 
...:ause of the sh,.rtane of buses - - (Iran! 3 - 4 years
the life of a bun d?-.cnds on these Tats 6 - 8 years 
reasons: Pegaso 6 - 1 years 

bus industry Ward 1 - 2 years 
operating con,!:tions (load- Nasr (Kuwait) upto 11 years 

kiloneters run and nature of Ussr (Egypt) 9 years 
route) Nasr 10 - 17 years 

Darrieros 10 - 14 years

availability of spare parts 
 Hino 6 years
 

rab 13 years 

15) Are service it-s always available? a) - l filters b) fuel filters 

c) air cleaner cartridges? 


all crvice items are available in oil and fuel filters are avai-
all the cc,.-any sttres lable in the stores of Alex

z'dria, Damanhour and Cairo. 
The air cleaners are available 
in the central and branch 
workshops. The other branches 
will be supplied bY moving
compressed air cylinders 

16) Are snare part; and/or assemblies available fron direct exchange for
 

use in periodic maintenance: a)fuel pumps b)fuel injectors
c)water pumps c)starter motor e)generator/alternator f)voltge
rr'ulator,.f 

spare parts are available in all fuel pumps, injectors and water
the ccmpany branches for nmainte- pumps are stored in the central tnancec stores. They are issued as per 
branches' request-Generators and

voltage regulators are available
 
in work site
 

Best Available Document
 

Ward buse n .s:d .rw. 
operated on t*.11 .rt... 
roa"
 

Naar type arc ,. 
asphalt paved rto 
Harcedes are orerat~i, 
express and d,srt 

the ssumed a*-cri : lifv cf.. 

a vehicl ir -'- -_ - 
vehicle& -- . 
than V y,,
asr tyve r o,

18 years at pr.
 

in all te all iviies of 

they are ll ivitie 

the company
 

central stores are -l3supplae wthrsare j'arr

of mejor units t '-.I a,c nt :,.I ' equipment . Tim :e.- *r -:
 
of branches are su,-F-l
also with various rl
accordin toarthe ,w;
vehicles in each !,: :.t



JT1I f=ri: t.. r~int~nn L .uipnt available in ths shops: 

WWST DELTA MIDDLE DELTA W'I'zI' MM7?T 

l~t~wsmetal
milling sacbings
grinding macnitn 
cutters 
,mrilis 
Ov.a:s 

lathe 
drum lathe 
center lathe 
mtal boring laths 
etal milling machine 

cylinder turning lathe 

elct:.cl ,elding 
gas wel ing 

spuL welding 
chair. iocists 
nydr.ulic l.fts 
pn u=atic lifts 
l;t.,.ng kack 

cylinder grinder
crankshaft grinder
valve grinderinjector needle grinder 
fuel pump adjusting device 
injector Lester 
electrical drill 
electrical bencn drill 
radial drill 

SIO 

bobbing and dynamo 
battery charger 

tester 

frequency metal saw 
frequency wood saw 
brake lining riveting machine 
hydraulic press 
air pump tester 
connecting rod tester 
connecting rod servicing machine 
vneel balancing device 
fuel filter 
vehicle wahing machine 
sheet metal shear 
water lifting pump
solar lifting pump
sheet metal straightening machine 
valve grinder 
cylinder head grinder 
planning machine 
electric drill 
fork truck 3 tons 
hydraulic mobile wench 
hoisting tackle 
lifting jack 
compressed air tank 
arc welder 
welding transformer 
internal tube cementing device 
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WEST DELTA MIDDL. Il..LTA UPP:., r 

.... " 

' t-'Of. 

HO AUJSWrR 

tS-1 of - production line -

04C -entral workshops are act o:. 
L~atis nf production liLe fulfilling 
tht requirements of the branc-es, 
it,addition to a station service 

fit) 

our s- iO = .Z' .,.t Lj-
Lrasis of- t.ir-
MaintenanCL C .i*r 

C., L: -

2:.~:x,' ulis: uf tLI..i:,CCand ru.air rnuals, 
-Lnr.4Yce/ovr:r...ul Jcc-fications available. 

-'nce ~:-.are parts 

ar:! -. pt in al', 

.n"-ra.-Tata) 

overhaul manual and 

S; parts catalogs, periodic factory bulletins and other 
,:,-ir.:t-ructonal materials in the facijity and shops 

........... .'-;arts 

Vi"- - II A'SER 

.: 2_3.:._ r-.. 

s ep a cathlt.-j-a 
Iranian M!ercelas 

On17 
Gerrian Merccdes 

0 302 Lody, l 75 

Ward (intcrcit. tras:it 
Cat 320B Inqin,.-197 

arricron ;u o b ) 

SA. . 75/. -aac 

L..1 

" 

-r"r..C's~u n,dol l--7..l 

Best AvajLL!d Docuent.Doc-

enqirc. modcl r6L..14 

chaos.'= modcl fATUP_ 
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T= COMANIES
 

la) Deacwibe generally the definition used by yoar organization for (repair facility, maintenance and overhaul). 

lb) What type of facility is reported at this location. 

Goods Transport Transport Works Heavy Transport Direct Transport Rural Transport AutomotieRepair 

"VrEpair 	 Repair Repair Repair Repair 

Repair of daily defects 	 For sudden faults in Repair air,electri- It is the repair- Replacing damaged/ Heavy repair for 
and unexpected troubles. 	 tha vehicle that pre- cal, fuel, cooling ing of the vehicle defected parts with all mechanical an 

vent vehicle from system.. .etc. defects requiring new parts or making electrical com

working with the not more than 72 the required repair- ponents. 

same efficiency. man-hours. 

Maintenance 	 Maintenance Maintenance Maintenance Maintenance
 

Preventive maintenance It is the changing Washing-changing For the various Performing periodic 
sach 15 days or 3000 ki. of oil, lubrication, different cartridges parts every speci- tests and/or ins
including oil change, adjustment of the of fuel, oil, filter..fied distance,fuel pections every 3000/ 
cleaning, also diffe- different clearances etc. every certain consumption or time 6000 km...and after
 
rent categories of in the vehicle, re- number of kilometers, in service accord- 12000 km some partd
 
preventive mainte- viewing the fixation also checking nuts, ing to technical should be replaced.
 
nance 3000,6000.. .etc. of the connection wheels.. .etc. instructions of Overaul
 

cleaning or changing manufacturers Complete repair of
 
filter, parts in emergency
 

cases or major damage
 
Overhaul Overhaul Overhaul Overhaul 1)intermediate overhaul
 

General overhaul for It is the complete Renewing the unit, Complete reno- differential,gear 
mechanical parts in the repair for the vehicle engine, pistons, vation of vehicle box,clutch,changing 
vehicle, also for the par'3 or groups. liners, springs, system and/or piston,sleeves..etc. 
booy and underfram. It bearing of the compcnents 2)Complete overhaul: 

also includes heavy Repair, maintenance crankshaft etc. enginetcrankshaft
repir or amaed veraulngRepair,maintenance 	 cylinder turning..
nd
repair for damaged 	 and overhauling &oehu nalBae~hnigo 

vehicles --- No answer 	 & overhaul in all Brakes:changing of 
branches - in Qena sleaves,piston of 

Repair & maintenance & Safaga repair the compressor... 
in all branches. & maintenance are gas system:cleaning 

Overhaul facility is 	 achieved adjustment .....
 
allowed only in Ameria All the above are per
and Alexandria. formed in the company 

workshops except crank
-shaft & cylinder grinding
 

- 1 ..	 and turning. 



21 For each of C-is aboye, what criteria are used for initiating repaiz, maintenance or overhatils 

Goods Transport Transport Works Heavy Transport Direct Transport Rural Transpo..t Automotive Repair 

i!Re_ 
- driver complaint 

Maintenance 

-mileage 
-time in service 
Overhaul 
-mileage 
-time in service 
-testing program 

oair 
-driver complaint 

approved by ins-
pection 
-accident 
Maintenance 
-according to 
mileage 

Overhaul 
-mileage 

eac 
-driver complaint 
-other 

Maintenance 
-testing program
Overhaul 
-mileage 
-time in service 

pair 
-driver complaint 
Mainte.iance 

-mileaqe 

-fuel c:nsumption
Overhaul 
-time in 3ervice 
-mileage 
technical condition 

ReLair 
-driver complaint 
-testing program 

Maintenance 

-mileage-t.me in service 
Overhaul 

-distance travelled 

Repair 

It does 

not 
concern 
our 

by vehicle 
-sucken damage or 

activity 

failure 

3) Describe preventive maintenance inspection that is performed on daily bases - before - durinq after operation 

It is understood 
that you are asking 
performedan the 

before operation 
-check oil level, 
water in radiator-

o before and during 
operation by the 

before rperation 
-check 1ater,oil 
tires,quantity of 

before operation 
-check oilwater and 
fuel leve-s-tire 

vehicle before no water in the 
going out to service, air tank 

ingy opinon it isby-check tires 
In my opinion, it is 
to be quite different during operation 
from preventive
maintenance) No answer 

driver 
after operation 

by technicians 

fuel pressure-belt tension, 

-inspection of water,tighteningsequence,
oil,fuel leakage brake sys em, 
or air escape battery water 

-reviewing vehicle 
during operation in general 
No answer during operation 

It does 

not 

concern 

our 
atvt 
activity 

1 
9 

before operation before operation 

-batteries & electri 
cal lights-level of No answer 
oil-cooling water-
brakes-tires-clutch 

during operation 
-performance of all gauges 
after operation 
-check on leakage of water, 
oil,fuel,,Air and if enough 
fuel in tt.k & check oil 

after operation 
The driver fills a 
workshop order 
including his remake 
on his vehicle du-
ring operation and 
according to parti-
cular rules all 
r'quirements are 
done. 

-watching indicators, 

efficiency of dynamo 
brakes,clutch 

-sound of engine 

after operation 
-reviewing all parts 
of the vehicle by 
the vehicle inspector. 

levels & hand hrak.. 



Goods Transport Transport Works 

By angineer or chief of Inspection before 
technical division or operation is performed 
vehicle inspector, by the driver. 

5) What is done to correct any defects.
 

Heavy Transport 


Inspections are per-

formed by driver during 

and before operation--

by the technical staff 

after operations. 


Direct Transport 


some inspections are 

performed by super-

visor, others are 

achieved by the 

driver.
 

Rural TranspoLt
 

Mainly performed by 
the driver-after and
 
before operation by
 
the yehicle inspector.
 

A repair card is prepared-
All defects are registered. 

After repair the vehicle
is re-.inspected, 

Noticing any failure 
or defect the driver 
asks for correction 
of same-the vehicle 
inspector checks the 

The technicians .heck the breakdown is 
the defected parts and reported by the 
make the required change.,driver to the engi- 
or adjustments. neer.This is reccrded 

in the "drivers' 

faxlure &;d sends the complaint recordi'l in 
vehicle to be corrected the workshop uhere 
in the concerned work- repairs are distri-
shop. buted among the me-

chanics. 

6) Describe periodical maintenance services that are performed a)weekly b)monthly c)by kilometer
 

Change of oil and class of main- Periodic maintenance The following should be 


tenance is done each 2 weeks or services are performed checked-engine oil,fuel 

tanks,fuel circulation-
3000 kms which also includes on basis of mileage 

cooling system filters-
4reasing,cleaning & tightening according to recom-

of parts - change of filter mendation in the in- air filters-starter-air 

element. struction manuals circulation,exhaust 


The group writes
 
reports according to
 
the complaint of the
 
driver dcscribing the
 
vehicle failure.This
 

is sent by the driver
 
to thetechnical follow
 
up secretary who fill
 
a repair card and re
 
pair order,sends them
 
to the responsible
 
supervisor of work
shop who gives orders
 
to initiate the re
quired repair. After
 
finishing repair,the
 
repair order on which
 
the performed repairs
 
are recorded is given
 
back
 

Periodic maintenance
 
services are per
formed on basis of
 
mileage.
 
Chaiging of oil is
 
considered on basis
 

provided with each 
vehicle. 

circulation-air compres- of fuel consumption 
gor - gear box -dif- (1500-2000 liters). 

ferential & tires. 
-3
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Goods Tranaport 

a) Engine 

oil level,oil pressure,valve 
clearsa-ce,filters,pistons. 
b)Transmission 


gears, syncron apparatus 
between highest speed and 
lowest. 


c)Differential 

pinion and crown set-
pinion bearings. 


d)Brake system 
rubber parts in brake valves 
and brake. 
e)Steering system 

pump of hydraulic system for 
steering hydraulic system 


f)Cooling system 

cooling fan blades-radiator-
rubber cooling wate 

mp
connections + water 

boaring + water leakage. 
g)Fuel System 


injector-nozzles-fuel pump-
fuel piping. 

h)Electricl system 

batteries-starter-generator 
and voltage regulators, 


electrical systm. 

Transport Works 

a)Engine 


-fuel system 
-wear of bearing shells 
and packing rings, 


b)Tranmission 


wear of gearing 
-wear of synchronizer 


-wear of clutch=)Diferetial-rolingbearngobstructed 

c)Differential 
-wear of crown gears 

-wear of wheel gears 
-wear of rolling bearings, 
d)Brake system 
-wear of brake lining 
-air escape. 


e)Steering system 


-rolling bearings 
-wear of swivel-
connection of steering
-teigolpm 
-steering oil pump 
f)Cooling system 
-observation of radiator 


-wear of water sec.is. 


g)Fuel system 

-observation of fuel 

circulation
-air leakage in the 

circulation 


-damage of nozzles 


h)Electrical system 

-burning out of lamps 

-damage of the starter 

-battery dynamo damage. 

Heavy Transport 

a)Engine 


-high heat,unadjusted 
fuel injection pump & 
nozzles-dirty oil-

'fuel filters-defected 

water or oil pump-

cracks in cylinder 

heads. 


b)Transmission 
bad driving without 
enough oil-excess load 


on the differential 

gear. 
c)Differential 
leakage of oil,spoiled 
oil,ball bearings, 

d)Brake system 

PirCt .Transport Rural Transport 

a),Engine a)pne 

non-functioning in- fuel pump and/or 
take - valve rocker injector failure de
arms-piston sleeves- crease in piston action 
oil leakage injector- and leakage due to
 
upnormal oil consump-
tion-engine misper-
formance. 

b)Transmi.ssion 
lightness of bolting-
clutch roller bearing
 

knocking of gearbox-

oil leakage-clutch 
servo-
c)Differential 
pinion oil seal 
pinion gear 


leakage of air-deffects d)Break system 


in air regulators, air escape-repair of 
valves,pipes,air com- regulator-repair of 

pressor brake liners & compressor-drum 



rmtrigbaedss 
turning brake discs.drums 

e)Steering system e)Steering system 

unadjusted front wheel- air bubbles in the 


leakage in steering

hydraulic pump-uncali-
brated hydraulic 


steering linkages & 

bars.

f)Cooling system 


spoiled radiator, 

unsufficient cooling
area-defects in water 

pump-spoiled fan belt. 

-
-A-4 

system-oil leakage-

pump defect-servo 
steering defect-oil 


seal of steering box-

roller bearing of 

steering box-wheel 

toe. 

f)Cooling system 


water leakage -hose
 
replacement-radiator
soldering-radiator 
cleaning. 

damage of gaskets inef
ficiency of oil pump or 
its valve that case low
 
pressure of oil air inlets 
and/or exhaust outlets. 

b)Transmission
 
weak spring actionQf 
clutch-wear of cylinder 
lining and/or cracks 
in clutch ahd inefficienc 
of servo too-wear in
 
geairing cone and breaking 
of gear teeth, damage of
 
oil seal,roller bearing 
and improper transmission
 
c)Differential. 
-insufficient quantity 

of lubricatiny oil
 
-damage of oil seal &
 
roller bearing
 

-wear of crown gears 
pinion.
 

d)Brake system
 
insufficient air
 
circulation clearance
 
in brake pull-rod and/
or can arms-wear o
 
brake lining.
 



7) ContlnUed 

Goods Transport Transport Works Heavy Transport Direct Transport Rural Transport 

h)Blectrical ystem g)Fuel system e)Steering System 

deffects in alternator, air bubbles-fuel 
parts of alternator, leakage, tanks cleaning 

r r boilrectifiers, batteries, pipe welding-hose re-
starter. placement pump & 

nsuffibienf Ateering 
pump due to damage of

gears-oil leakage
obstruction of steering 

injector adjust. pump oil filter
h)Electrical system clearances-damage of 

lights-batteries 
cables-starter-dynamo-

roller bearing of 
wheel axle. 

front 

flasher-indicators. Wear of gears-oil leakage 
clearance in one of 
steering swivel joints
damage of roller bearing 
of front wheel axle. 

f)Coding system 

-obstructed circulation 
-water leakage 
-damage of roller bearing 
and wear of blades 

-improper tension of beltE 
-inefficient cooling fan. 

g)Fuel system 
air bubbles-damage of 

fuel filters-bad con

nection leakage or in
efficient injectors and 
nozzles 

h)Electrical system 

fusion of some lamps or 
lantern breaking-non
adjustment of cut-out 
inefficiency of battery 



moods Transport Transport Works Heavy Transport Direct Transport Rural Transport
 
repair overhaul
 

aypro. Length of downtime -This is not a clear answer to the Engine : 10% 


Engine : 40% depends on type of question. Indicated below the Transmission: 10% Enqine 4-6 hcs 6 hrs-l week
 
Transmission : 25% vehicle failure and average kms for each item to be Differential: 5% Transmission " up to 12 hrs
 
Accidehts : 25% availability of maintained: Brake system: 15% Differential " up to 10 hrs 
others : 10% spare parts. engi.*- :200000-350000 km Steering : 15% Brake system up to up to 8 hr8 

transmission :100000-250000 " Cooling : 5% 	 4 hrs
 
" 
differential :200000-300000 Fuel : 20% Steering "
 

brake system :500000-100000 " Electrical : 20% Cooling " " 

steering " :1500000-250000 " Fuel up to 
cooling " 50000-100000 " 6 hrs 

fuel 50000-100000 " Electrical " 

electrical 50000-100000 " 

9) Describe those mechanical failures that are attributable to vehicle accidents: 

it 	 depends on kind of accident radiator damage, -defective of brake systemengine c.:-cks,trans- -brake system 

mission,steering -steering system fan,dynamo drum, -defective steering system
 

radi&tor,cooling fan, steering wheel, -blowing out of front tires.
 

batteries.Front axle, wheel angles,
 
cardan (universal) wheel toe,filters,
 
shafts. front axle,regula

torclutch master.
 

10) Describ- what vehicle breakdowns are attribut~able to the driver: 

tires-improper dri- damages of trans- propellor,gearbox suspension engine overload,. -for the following points there is 
ving,transmission missic ,engine and springs in the truck tractor rapid wear of no mention of vehicle breakdown
and clutch.Oil pres- tires which are re- or in the semi trailor-break- clutch disc,damage here there is a mention of mis
sure and level- sults from the down in the engine %ue to of gearing in the takes that are made by the driver. 
brakes-load distri- improper driving, speed and excess load-clutch gear box differen
bution of some cam-	 disc plates and thrust ball tial,rapid wear of -no sufficient inspection for the 

to vehicle before operating like modities may cause 	 bearings-tires-lamps. tiresdamage
accidentschecking 	 of fuel level-also the 

bad operation of the vehicle.
 

-incorrect transmission-and here
 
is mention of some breakdowns
 
attributable to the driver:
 
-o bad operation of start,.r 

which causes its damage -. 

o 	multi operation of brake syster
 
w.iich causes weak breaking
 
effect.
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Goods Transport 

it is supposed that all 
fresh drivers are to be 
trained in the M.O.T. 
training centre. Also 
refresher:program for 
old drivers but (sorry) 
nowadays nothing is 
done. The existing 
procedure is to allow 
the new driver to work 
for some period under 
the supervision of a 
more experienced one. 

£ training progri. 

Transport Work 

now drivers are trained in 
tho training center but a 
training program is not 
available for the other 
drivers in the company. 

Heavy Transport 

there is a training center 
in Abbasia that follows 
the program of Ministry of 
Transportation.In that 
center a training program 
is applied for the drivers. 

12) Describe incentive program for operatoz with the best driving records. 

LE'S is given to the 

driving during therunning-in period 

LE 10 as first bonus 
(100000 kW) for new 
engine, 75000 over-
hauled engine, LE 10 
as second bonus (175000 
ki) for new engin(, 
100000 km overhauled 
engine. 

LE 15.5 as third bonus 
for every 50000 kus 
after that-also some 
bonus for batteries 
and tires. 

-incentives are given tothe driver who keeps his 

tire for a long time,for the engine which 

works more than the 
normal rate-

-also ior the driver 
who is working much. 

this is according to thelife of enginn,batteries, 

tires,no accidents also according to the 

success and activity of 
the driver due to kilo-
metrage with loading 
every month, 

Direct Transport Rural ".ransport 

training courses are We send our drivers 
arranged for drivers for training in the 
to have technical training center which 
instructions in driving belongs to the Ministry 
new vehicles. of Transportation. 

for the driver whooperates his truck for 

4000 kr/month, he isgiven LE 5. 

for the driver who 
operates his truck 
(loaded) for 5000 kms 
per month, he is given 
LE 10. 

-7
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13) iat -Vhicles are put on easy routes or are they rotated over various routes: 

Good o Transport 

each branch has his own 
fleet and 2his obligation 
in his area. These ye-
hicles from different 
branches which arrive 
in Alex harbor are 
loaded and directed
 
towards their branches 

14) What is the average 

the assunod life is 8 
years or 638400 kms, 
266 km/day, average 
300 days 
- 79800 80000 km/yr 


Transport Work 

a11 vehicles are put 
on different routes. 

life by type of vehicle? 

average life of vehicle 
of any type is 8 years 

is. about 640000 kam-8 yrs 

15) Are service items always available? a)il, filter 

yes they are all available 

Heavy Transport 

old vehicles are 
put on easy routes. 

this is decided by the 
Ministry of Trans-
portation after 8 years 
but by this time the 

Direct Transport 

all vehicles are put 
on different routes. 

average life of vehicle 
- 8 years-but according 
to kilometers run by 
vehicle (production 

vehicles cost us more .life) the life of vehi
money to be maintained cles is less than 8 
and be provided with years. 
spare parts. 

b)fuel filters c)air cleaner cartridges. 
all service items are yes, they are always 

available available 

Rural Transport 

all vehicles are 
operated on various 
routes. 

average life of vehicles 
for economical operattion
 
is 8 years or 5000PO kms 
on road. 

yes
 

16) Are spare parts and/or assemblies .available from direct exchange for use in periodic maintenance: 
a)fuel pumps b)fuel injectors c)water pumps d)starter motor e)generator/alternator f) voltage regulator. 

it is understood from they are all available 
this question that you in all the company 
are aiming to know either branches. 
that we depend on change 
of assemblies,or we 
repair them ourselves,

Spare parts are available. 

It is the duty of the 

central workshops & the 

technical division of the 

branches.All assemblies 

are overhauled,the co. premises 
eoept for, Fiat fuel 

starter motor,alter- yes, all these items are yes 
nators,voltage regu- available in this site. 
lators are available 
for use in periodic 
maintenance-w.r.t. 
fuel pumps,fuel in
jectors,water pumps 
spare parts are avai
lable in stores for 
overhauling.We change 
them if necessary &if 
they are all available. 



17) Describe the mainterimce equipment available in the shops: 

Goods Transport Transport Works Hoavy Transport Direct Transport Rural Tranwport Autmotive Repair 

a)machine tools a)machine tools: lathe a)machine tools a)machine tools lathes: 
lat.hes.-
milling"
grindingcuttgiTi 

lathe' 
drill 

b).sheet metal tools? 

valve grinding 
machine

drillshydraulic press 

lathe 
grinder
drill
drm lathes 

lathe orLinary central 
drum lathe lathesvalve grinder
valve seat grin- mills: 

drilling nothing availablebench drill c)cutting & welding: 
b) sheet metal toolsmntliffixedehandtsheerods arc welder 

fixed hand sheer d)lifts: 
bending 

spot weldsarc weldingfork lift 

mknual lift 

bsheet)s etal toolsnothing available 

c)butting & welding 

arc.welder 

der grinderbench drill grinders: 

drill wheel grinding mic 
b)sheet metal tools grinding mic 

hydraulic press 

c)cutting & welding 

-welding transformer 

forklift gas welder 

d)lifts 
chain hoists 

pipe bending drills: 
machine 

val drillspress bench drills 
c)cutting & welding 

apparatus hydraulic lift 
-meter generator arc welder shears: 

d)lifts: gas welder presses: 
eothers: d)lifts hydraulic presses 

hydraulic crane 
lift truck 
electric crane 
hydraulic jack 

€ -9



nZ it4;= spncia purposwD maintenance equipment available in tne "at~s 

Goode Transport Transport Works Heavy Transport Direct Transport Rural Transport - Autmotive Repair 

a)engine maintenance a) engine maintenance a. engine maintenance a) engine mainte- a) engine maintenance -cylinder bearing 
& overhaul & overhaul & overhaul nance & overhaul & overhaul -crankshaft grinder 

lifts -fuel dpvice adjusting -valve grinder -enginepumplifts -engine -cylinder honing 
fuel pump a injector -injecor advising -bench test injector benches -valve grinder -tet iacin for 
benches (scme are out device -fuel pump & in- fuel injection pump 

engine pump -forklift -fuel & lift -test machine for 

of operatic..) -pump adjusting device -injector test jector bench -turning drum
 
b)transmission -hydraulic lifts
 

b)tra smission b)transmission b)transmission mA.nl- £ ov-rhAul b)transmission -charging batteries 
maint;g overhaul maint. & overhaul maint. & overhaul maint. & overhaul -transformers for-jigs & fixtures wlig 
gear cutters aeaalbewlig
jigs fixtures nothing available nothing available are available nothing available -wmpresors 

c)differential c)differentfal c) differential c) differential c)differential 

gear cutters for nothing available nothing available -jigs and fixtures nothing available 
differential are available
 

d)suspension a steering d)suspension & d) suspension & d)suspension & 
steering steering d) suspension & steering 

bushing presses steering 
e~brakes bushing press nothing available nothing availablee) brakes 
 e) brakes bushing press
 

cvlinder rebuilt are available e) brakes
 
benches drum lathe 'drum lathe
 

drum lathes e) brakes drum lathe
 

f) electrical _______-3f) electrical f) electrical devices for . f)"81ectrical 
-rotor turning nothing available nothing available punching & riveting
-rotorr ing nothngvabrake & clutch nothing available
-collector/ccamtator -4 drum lathes 

-rewinding benches
 

f) electrical 

-rotor turning is 
achieved by means 
of ordinary lathes
 

-rewinding benches 
is not availahle 

-10



193) Mnut and describe general servie equipment used br maintenance and overhau purydes 
a) wash racks b)lubrication racks c)compressed air system d)hydraulic system e)cleaning system. 

a)wash racks - None a) None a) None a)wash Vacks, a) None 
b)lubrication racks 

ccampresed system; 
b) 
c) 

None 
None 

b) 
c) 

None 
compressed system: 

washing isshoulders 
s 

done on .b)None) None 

Qty 14 

1 

10kg/cm2 

8kg/c 2
7kg/cm 

d) 
e) 

None 
air compressor
3,capacity 2.5 d) 

two,one stage com-
pressor 

hydraulic system: 

b)itubricarion rjAks 
this is done ccmple-
tely on lubrication 
pits 

c 

d) 

e) 

None 

None 

dhydraulic sytems 

e)cleaning system 

HP each. 
e) 

None 

cleaning system: 

None 

c)compressed system: 
there is a station 
for compressed air 
+ 1 compressor for 
tires + 2 for rive
ting machines 

d) hydraulic system: 
None 

e) cleaning system: 
one Fiat type 

20) Identify types and quantit-ies of testing and trouble shooting equipment in use by facility.
 
o engine analyzers o dynamometers o brake testing machines o front and alignment tester o others. 

o 	Engine analyzers: o fuel pump tes- engine analyzers: o engine analyzers: -pressure gauge -testing nachirse 
only pressure tester ter None one in every branch for compressed air -engine analyzers 

o 	 dynamometer : None o injector testor 0 dynamometers : None -dynamo & starter -dynamometers 
o 	brake testing machine: dynamometers:

None 	 None 0 brake testing machines: tester -brake testingNone 	 -wheel angles ad- -front end
 o 	front & alignment tester: brake testing 0 front-end alignment justing device alignment tester 
one for the wheel machine:one tester: -pump & injector -balancing wheel 

front-end alignment we have one - but it adjusting device tester
is not used 
tester: None
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Prvide a general plan or- diagram for each facility shoving: a) equipment layout b)process flow through total 

Goods Transport Transport Works Heavy Transport Direct Transport Rural Transport Automotive Repair 

22) Identify Qhether shop is set up on basis of o production line o station o line & station:
 

central workshops are shop is set up on shop in set up on all workshops'in the shop is set up on 
production lines and basis of station basis of production the company are basis of station 
repair of vehicles line & station based on basis of 
arriving from some performance, repair
branches. & maintenance 

services except the 
branch of Nasr City
 

23) Provide a list of maintenance and repair manuals, overhaul manuals and maintenance/o-,jrhaul specifications available 
at each facility.
 

None
 

24) Provide a ist of I.-.ts catalogs, periodic factory bulletins, and other reference and instructional materials in 
the facility and shops. 
None 

25) Provide one 	 copy of each form used to control and record maintenance and overhaul activity. Provide brief description

of the flow of paperwork indicating point of irigin; who exercises quality control and ultimatedestination of form.
 

26) Describe special tools that are stocked for each operating component o type component o type ttol o quantity o replacement 

here are enough spe- all special tools are
 
*i-!tools for both available in the 
 -pullers we have different 

- Savi.em & "tool stores" and 	 -measuring sets kinds of specialas lorque wrenches tools handed toavrageAttached 	 Attached pressure gauge --- the labor 
bout 8 years need, but should be Attached A c p r e t lback in stores. 	A -quantity of these 

backin tore. Atools is limitedcouittee is formed compared to the 
annualy to check tit other simpletools 
tools and scrap what- -replacement rate of 
ever found out of use 	 tooldiers aceotool differs according 

to kind of tool,duration 
of use-all these special tools
-12-
 tools are available in stores. 



27) Describe how special tools are controlled: 

Goods Transport 

-control is per-
formed by technical 
division in each 
branch. 
-,nheck is performed 

by technical dept. 

Transport Works 

all special tools 
are available in a 
"tool stores" 

o availability o 

Heavy Transport 

special tools are 
controlled by engi-
neers & foremen. 
Some of special 
tools are available 
of good quality, 

other are not avai-
lable 

quality 

Direct Transport Rural Transport Automotive Repair 

every superintendant 
of a workshop is con-
sidered to be respon-
sible for taking care 
of tools and equipment 
in his shop. 

special tools are 
always in charge 
of supervisors and 
superintendants. 
Skilled workers are 
permitted to use 

these tools only. 
Some of the tools 
are stationary 
inside the workshop 
others are found 
on benches-the
 
quality of these
 
tools varies from
 
55% - 75%
 

28) Describe what general,hand tools are available in what sizes, quantities, where stored and controlled 
how.
 

sets:spanners 6mn-48-- lets: 

sockets 6mm-56mm -open and spanner 
'1 (all sizes)

stens 8,10,12,14 -adjustable span-
(adjustable span- ner (all sizes) 

ners) -box spanner 
hammers ,1,1i kgs -torque wrench 
saws 12" -pullers 
clippers 6.8" 

stocks are in the the quantities vary 
stores till they are from 2- to -4 sets 
distributed ar.ng the for each type 
filter, 

o answer 

-7 

113 -

-open end spanner 

-adjustable spanner 
-box spanner
-allen spanner 
-pliers (normal, 
insulated,etc.) 


also there is a large 
quantity of equipment 
in stores-if a worker 
needs any, he can qet
it from the store and 
he becomes responsible 

for it. A special 


record of such equipment 
is kept in the general
 
department stores.
 

sets:
 
-open end, or ad
justable spanners
they are kept in
 
tools cases or boxes
 
with workshop super
visors who give them 
outto workers for use 
during workdays. 
Tools are controlled 
by the work leader and 
.checked at annual
 
inventory
 



29) "hat is the annual budget for: 0 maintenance of shop equipment o special tools o general hand tools shop" reference 
manuals o shop training manuals: 

Goods Transport -ansport Works Heavy Transport 	 Direct Transport Rural Transport Automotive Repair
 

no answer no answer no answer 	 -maintenance of shop no answer annual budget for
 
.-aintenAncee1795 LE special and general 
-general tools-6012 LE hand tools, shop 
-shop reference - reference manual and 
3000 LE manual 	 shop training manual
 

-shop training - is 50,000 LE.
 
500 LE manuals
 

30) What is the percentage of time in ;rhich maintenance equipment is available to perform its function:
 

no answer 	 it depends on the we have not yet these equipments for machine tools,
 
equipment efficiency imported 'the are generally sheet metal tools,
 
and number of break- maintenance equip- available in all cutting a welding
downs to be achieved ment branches 	 5% and about 10t 

for lifts. This 
percent is compared 
with the total time
 
of the work.
 

31) In what manner is 	quality control exercised over mal-tenance activity, for exampl..: 
o what percentage of repaired parts are inspected. o What percentage of rebuilt assemblies are tested. o Are
 

incentives awarded to workers that produce good - or - bad units.
 
Ao answer 	 the quality control quality control: percentage of qua- o not only all the re

exercised over main- -percentage of re- lity of repaired paired parts are 
tenance activity paired parts inspec- parts varies from inspected-the import
considered as mea-. ted 60-70% ant parts only. About
 
sure - the number of -incentives awarded incentives are awar- 75% of the repaired
 
breakdowns that hap- to workers who pro- ded to workers pro- parts are inspected by
 
pen between the two duce good units ducing good units the concerned super
maintenance services -penalties exacted according to their visors
 

on those who produce productivity.Also o incentives are awarded 
there is an incentive bad units penalties are to workers who produce 
program for those exacted on those good units 

.o<3 workers producing workers who produce o penalites are exacted on 
good work of mainte- bad results those who produce bad 
nance o overhaul. units according to 
Also penalties are penalty rules 



PHYSICAL FACILITY INFORMATION
 

32) Description of type of work done: 

Goods Transport Transport Works Heavy Transport Direct Transport Rural Transport Automotive Repair 

fl-eet operation for 
goods transport 

repairing and 
maintenance 

o Cairo branch main-
tenance & overhaul 

o Alex branch main-

repair, routine main-
tenance-for Nasr city 
branch there is 

repairj, mainte-
nance and over-
haul for 145 

heavy repair and 
body builder for 
buses and trucks 

tenance only engine & transmission. 
Nasr branch is served 

vehicles 

by Quena & Safaga.For 
Helwan & Alex branch 
there are overhaul 
sections for the ser
vice of each branch 

33) Floor azeg og building; 2"2 

no answer 3500 m2 Cairo-branch: 
5934 m 

2 
no answer 11407 m 

2 16000 m 
2 

Alex branch:
2 

1330 m 

34) Number of work pits: 

10 workpits 2 workpits no answer Nasr City 
Alex 

: 2 
:3 

4 workpits 12 workpits 

Helwan : 1 
Quena : 1 
Safaga : 1 

35) Number of trucks now serviced at the facility: 

318 vehicles Cairo 77 Cairo 121 trucks Nasr City : 30 v. Cairo : 45 12 buses for 

Alex 79 " Alex : 78 Alex :145 service 
200 Helwan : 50 Mahalla : 84 

Quena : 60 Kafr el 
Safaga : 40 

258 
Zayat: 93 

367 

- 15 -



351 Optin nmber of trucks that could be serviced at this facility:
 

Goods Transport Transport Works ,eavy Transport 

400/450 vehicles Cairo 120 Cairo 121 trucks 
Alex 79 trucks 

200 

37) Total area of facility site:
 

about 61,000 m2 Cairo 33,000 Cairo branch: 

35,380 m2 


Alex branch: 

2


19,660 m
 

Automotive Repair
 

optimum number is
 
9 buses
 

80% of the
 
total area
 

area available for
 
building expansion
 
20% of the total
 
area
 

38) Area available for building expansion within site: 

area available - no area available. Cairo :
2
18,000 m	 for building Alex : 

expansion within 
site 

39) Describe.any plans for improvement and/or expahsion 

2,200 m2 

2
800 m
 

Direct Transport Rural Transport 


Nasr City : 180 Same as # 35 
Alex : 100 
Helwan : 50 
Quena : 60 
Safaga : 40 

Nasr City:18,825 m2 Cairo 13,192 

Alex :21,022 m2 Alex 25,407 


2
 
Helwan : 7,000 m2 Mahalla 59,277
 
Quena 
 - Kafr el
 
Safaga : 7,560 m2 Zayat 24,979
 

now expansion within no area available 

site, but expansion for building ex-

means a new branch pansion within 


site 


a) imediate b) longer-term (3-5 years)
 

it is under study the answer is about 
the plans of the 

for Cairo a new store 
(300m2) will be esta-

a new branch (El 
Zahraa) is under 

technical affairs blished,also a shelter- construction-this is 
ed area of 1700m2-the for inunediate expan-
4th flr of the existing sion. For longer 
building will be built term plans (3-5 yrs) 
for Alex.A new service new branches will be 
station will be built built in Quena, 
on 800m 2-also the drain Safaga and Suez 
of latrines & rain will 
be impioved. In the 
long term we are going 
to build a complete 
workshop on an area of 
500 m 2 

stores and stocks
 
yard will be con
structed on 3
 
feddans-3 feddans
 
to complete Alex
 
branch. The 6
 
feddans are located
 
on Alex-Cairo desert
 
road
 



'ju L1VI3 .PIscrL. COM.amLOr 0 uI.LajaY an-U ea: a) 
a) '.er service f) site drainage. 

Gcods Transport Transport Works Heavy Transport Direct Transport 

structurally 
ventilation 
light 
water supply 
sewer service 

:good 
:good 
:good 
:fair 
:fair 

o natural and artifi-
cial ventilation and 
light are available 
in each branch-also 
there is 2 water 

site damage :fair circulations:one for 
fire and the other 
for drinking. There 
is also a complete 
circuit connection 
for sewer service 

41)_ What main area of physical i proyeMent is needed in this facility: 

no area needed 300m2 for a store no need for a new 
1700m2 for a truss area 
4th floor for the 
administration bldg 

(Cairo branch)
 
for Ilex branch:
 
800m for a service 

station 
500m2 for a workshi-; 

Rural Transport Aut motivO Repair 

-structurally: structurally : good 
fair-some new ventilation :
 
buildings are in (natural ventilatio 
good condition lighting - good 

-ventilation: wattz supply ; good 
good sewer service: -ood 

-lighting: site drainage: good 
good (by day) 
poor at night
 

-water supply:
 
needs repair 

-sewer service:
 
needs layout 
alterations due
 
to sewer troubles 

-site damage: 
needs improvements
 
to reach its
 
efficiency
 

main area needed is total area needed 
20,000m2 to 25000m2 for this facility 

is abour 20% of 
the total area
 

-17 



42) %hat year was facility built? 

Goods Transport Transport Works Heavy Transport Direct Transport Rural Transport Autmotive Repair 

-nationalization 
occured on
30-6-1964 

the facility was 
built on June 17,
1963 

-Cairo branch 
1972  1975 

1972 

1978 
1979 

Nasr City 
Helwan 
Alex 
Safaga 

Qana 
(rented) 

; 1969 
1970 
1971 
1972 

1970 

we receiyed this 
facility with its 
old building in 
1968 - sQme new 

buildings and other 
inergyements haye 
been riade after this 
d-te . 

1945 



I. Logistics 


A. 


711easo supply a 

copy of each form 

used by your 

organization in 

the acquisition of 

parts. 


3. 


Please supply a 

copy of each form

used by your 

organization in 

i7arts storage 
inventory forms, 

parts locations, 

etc. 


OPERATING SYSTEM QUESTIONNAIRE 


Purchase/Acquisition/Manufacture 

whnre purchases are made for 


J!. Vehicle (Buses,TrucksLCars) _ 

:2.M1ajor Units (engines,Transmis-
sions, etc.) .zero 

3.Small Units(Injectors, 
Starters, etc).

1.Chassis Parts(Springs,Fans,etc) 

5.lody Parts(Panels,sheet metal, 

glass,etc)
16.Tires--


7.JBat6eri-es-..... 

8.Fuel &_Petroleum Products 

9.Cleaning Supplies 


Storage
B.hrcare m 

'_hereare items stored 

l.Vehicles 

2.11ajor Units-
3.Small-Units. . 
4.Chassis Parts ... 
5.Body Parts . 
6.Tires 

7.Batte ies---

8.Fiuel & Petroleum Products 


% Manuf. 

in House 


zerof 


zero 


zero 

22 

2 

zero 


70 

zero 

zero 


i% at

Central 

Stores 


zero 

80 

40 


MIDDLE DELTA BUS CO.
 
1343 Kornish El Nile
 
Cairo, rqypt
 

% Purchased or acquired 

"International Local 

80 


85 

85 


-25 


2 

70 

20 


zero 

zero 


%at 

Engine Rebuild 

Shop 


zero 


20 

5.....e.o..
. . zero.-

.... zero-65-
6-0. zeroI zero 

zero .... 5..5 


15 

i s 


75 


60 

30. 


--.0 7 
- .100-

100.
 

I 

i 

.
 

Oeat
 

%
 
Leased
 

-20
zero
 
zero
 
zero
 
zero
 

zero
 
zero
 
zero
 
zero
 

zero
 
zero
 
zero
 

--- - .....
 
..
 

20
 
- 95 

Operating
 
Garage
 

100
 
zr
 
zero
 

40 


......... 
 uzero 10 
 90
 



MIDDLE DELTA BUS COMPANY
 

C. Issue/Disbursement % by 
How are items issued written 
a.Toasub-storeroom requisi-

a.Tosub-toreoomtions 
b.to Final user 

% by 
work 
order 

% by 
verbal 
order 

% 
no 
record 

Please supo]y copies 
of Insue/Disbursement 
forms - requisition, 
eceipts, work orders, 

perpetual inventory 
forms, etc. 

. 
_ a. 
b. 

2. Major Units 
a. 
b. 

1M 
100 
10 

100 
zero i 

z 
zero 

90 

zero 
00 

zero 
zero 

zero 
zero 

" .zero . 
zero 

zero 
zero 

3. Small Units 
a 
b. S-.-

100. 
80 

. I 

I 
zero 

20 

.. 
zero 

..zero 

.. . 
zero 
zero...... 

,4. Chassis Parts 
.. 

b. 
-- - - -

100 

40-. 

zero 

. 60 

zero 

...zerQ 

j zero 

zero 

a. 100 zero zero zero 

6. Tires 
a. 

40 

100 

60 

zero 

zero 

zero 

zero 

zero 
b. 
7.Batte iez 
a. 
b. 

8. Fuel & Petrol 

100 

10' 
9... 

I 

zero 

zero 

zero 

zero 

zero 

zero 
ero 

zero 

zero 

Products 
a. 
b. 

9. Cleaning SupplIies-. 

a. 
b. 

__ 
100 

- .9.- . 
....90 . 

100 
90 

I -

i 

zero 
10zero..z 
10 . 

zero 
10 

zero 

.e. 

zero 
zero 

zero 
r 

zero 

zero 
zero 



__ 

MIDDLE DELTA BUS COMPANY
 

Remarks: 

The time taken from 

ordering spare parts 

to receive it is as 

shown for each item. 

If the required spare 

parts, the quantity
is 100%i 


If the total buse 


fleet of our company 


out-of-service beses 


Ii Buses 'nd Trucks 


Please supply copies 


of all forms related 

.-to vehicle mainte-
nance and servicing 


D. Parts Availability 


On order-not received 

(1) Major Units ... 
(2) Small Units 

(3) Other Parts 
(4) Tires ..
15)-
 _Bateries_


VVehicles out of service
 

due to lack of:
 

L Units . 
is 100%. - iI( 2 ) Small Units 

10 days 11-30 30-90 

or less days days 


.....
da.s...... 

ero 5% ...... 1%........ 

zero . 5_.. ..0 
zero 30% 40% 

30% 70t 


$ Over
 
90 days
 

85% of the reg.qty. 
_ 5%.of the reg.qty.
 

Qofthe reg.qty. 
zero__ _ 

70% . zero-......0.... -- 20%.of.the reg.qty. 

.
The percentage for thel .3T.-.ther Parts . 

zero 2% 
--- 3% 1% 

2%-1% 
zero-_Tirs-. _ z __ zero 

(Please fill out one form for each type of bus or 

Details:
A. Structural 


____ 5% 3% of the fleet 
zero _ zero 

. . . . 
- - .. -zero . .zera-

truck operated;
 

Name & Manufacturer's Model: Mercedes-Benz Buses, German Tvye 0302/13 row
 

(1) Engine 6 cyvlinder, in line-water colled-diesel engine type 0M355 four smoke 
(2) Body type 0302/13 row
 
(3) Transmission synchro mesh-G 3/70 4/4.24
 
S? Rear Axle/Differential two-sReed reduction/hypoid tve axle
 

5 Steering power steig,LSb
 
(6) Seats 1/52 Standard upholstered passenger seats
 

B. Mechanical Details:
 

(1) Type Engine (Diesel, Gasoline) Diesel-four Rfroke A e*yl. type OM355V 
(2) Fuel Consumption 40 litXe/400kms
 
(3) Oil Consumption (100 km/Litre) 0.8 ltre/10Okms 
(4) Annual km's operated per unit 73600 ]m/year unite
 
(5) " hours " " " 2100 km/year unite 

(6) Number of units operated 20 buses 

(7) Maintenance Cycle (interval Daily inspection, servicing aftec 3000 kms, 
___between periodic inspections 9000 kms, 18000 kms 



MIDDLE DELTA BUS COM4PANY
 

Ti-	 Busez and Trucks 
Please supply'copies 

or all forms related 
ton cen simainte 
nance and servicing 

(Please fill out one form for each type of bus or truck operated;
 
-A.Structural Details: .............
 

, game & Manufacturer's Modeli_Mr TATA India Lp312 

(1) Engine 6 cvl., 4 stroke, diesel-Water cooled type 01312
 
(2) Body LP*312/48
 
(3) 	Transmission Syndromesh gearbox manual
 
fl Rear Axle/Difterential single reduction Pully floating
 

Steering PB Recirculating DaLL Eype tmechanluall 
(6) Seats standard tVpe
 

B. 	Mechanical Details:
 

(1) Type Engine (Diesel, Gasoline) Diesel, 4 stroke OM 312
 
(2) Fuel Consumption 25 litre/100km
 
(3) Oil Consumption (100 km/Litre) 0.5 litre/lOOkm
 
(4) Annual km's operated per unit 64.400 km/unit
 
(5) " hours " " " 1,610 hr/yr.unit 

(6) Number of uinits operated 68 buses
 

(7) Maintenance Cycle (interval daily inspection, servicing after 3000 km,
 

9000 km, 18000 km.
between periodic inspections 




II 	Buses and Trucks 


Please supply copies 

of all forns related 


to vehicle mainte
ni.nc,2 :-idc servicinq 

MIDDLE DELTA BUS COMPANY
 
(Please fill out one form for each type of bus or truck operated;
 
A. 	Structural Details: .....
 

Name & Manufacturer's Model: Barreiros. SAETA 75 SPanish Madrid
 

(1) 	 Engine 6 cyl.(2) 	Body 4 stroke, diesel water cooled type D-135SAETA 75
 
(3) Transmission Synchromesh gear box manual
 
jfl Rear Axle/Differential - redction gear bo-x 442-3
Steering
5 ? mechanical woil;,*m ,t
(6) 	Seats
 standardl tvpge
 

B. 	Mechanical Details:
 
(1) 	Type Engine (Diesel, Gasoline)Diesel D-135
(2) 	Fuel Consumption 2g ift:r/100 km
 
(3) 	Oil Consumption (100 km/Litre) 0.87 litre/100 km
 
(4) 	Annual km's operated per unit 64.400 km/uit
 
(5) " hours " " 1610 hr/unit/yr

(6) 	Number of units operated 113 buses
 
(7) 	Maintenance Cycle (intervalDaily inspection, servicing after 3000 km,


between periodic inspections 9000 km, 18000 km
 



MIDDLE DELTA BUS COMPANY
 

!I Buses and Trucks 


Please supply copies 

of all forms related 

to vehicle mainte-

nance and servicing 


(Please fill out one form for each type of bus or truck operated;
 
A. Structural Details: 

Name & Manufacturer's Model: Ward, USA 
(1) 	Engine 8 cylinder -V-, water cooled, 4 stroke caterpillar 3208
 
(2) 	Body_
 
(3) 	Transmission syncromesh manual, SPICER NO CM 5052A
 
jfl 	 Rear Axle/Differential n reduction. Rockwell L-155 series
 
5 Steering hydrolic ,power. Ross
 
(6) 	Seats standard type
 

B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline) Diesel - 4 stroke-V8 cyl-3208 Caterpiller

(2) 	Fuel Consumption 48 litre/100 m
 
(3) 	 Oil Consumption (100 km/Litre) 48 litre/100 km
(4) 	Annual km's operated per unit 78.20o km/unit
 
(5) hours 	 2.510 hr/unit
 

(6) 	Number of units operated 166
 

(7) 	Maintenance Cycle (interval daily inspections, servicing after 3000 km,
 
between periodic inspections 9000 km, 18000 km
 



Il Buses and Trucks 


Please supply copies 

of all forms related 

to vehicle mainte 

n~nce and servicing 


MIDDLE DELTA BUS COMPANY
 

(Please fill out one form for each type of bus or truck operated;
 
-A. Structural Details: 


Name & Manufacturer's Model:Mercedes Tran - national type 0302/'IR 0302/12R
 
(1) 	Engine 6 cyl, 4 stroke, diesel, water cooled type OM360
 
(2) 	Body_0301/11 rows 0302/12 rows
 
(3) 	Transmission pvncromesh
ma..ual gearbox
 
fl Rear Axle/Dif erential double reduction rigid axle
 

Steering *mqhanical steering ty e for 11 row and power steering for 12 row
 
(6) 	Seats standard type 
 type
 

1B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline) Mercedes Benz OM 360 diesel
 
(2) 	Fuel Consumption - j)-ti n 
(3) 	Oil Consumption (100 km/Litre) 0.75 litre/100 km
 
(4) 	Annual km's operated per unit 73,60C km/unit
 
(5) " hours " " " 2,0f z/unit 
(6) 	Number of units operated 74 buses
 

(7) 	Maintenance Cycle (interval daily inspection, servicing after 3000 km,
 
between periodic inspections 9000 km, 18000 km
 



MIDDLE DELTA BUS COMPANY
 
II Buses and Trucks 
 (Plea:e fill out one form for each type of bus or tru,,. operated;
 

Please supply copies A- Structural Dntails: 
of all forms related 
to vehicle mainte
ance and servicing i 

Name & Manufacturer's Model: NASR*Egyptian manufactuiing 

(1) Engine 6 cyl.,4 stroke, diesel, air cooled, V engine F6L 614 type(2) Body NASR KWITTE 
(3) Transmission synchromesh manual gearbox
I Rear .xle/Differential single reduction fully floating axle5 Steering full forward coFtrol system .F. 
(6) Seats standard type 

f1.Mechanical Details:

*(1) Type Engine (Diesel, Gasoline) diesel, 4 stroke, air cooled type F6L614 
(2) Fuel Consumption 26 litre/lO km
(3) Oil Consumption (100 km/Litre) 0.87 litre/100 km

(4) Annual km's operated per unit 64,400 km/unit

(5) " hours " " " 1,610 hr/unit
 
(6) 	Number of units operated 74 buses
 
(7) 	Maintenance Cycle (interval daily inspection, servicing after 3000 km,
 

between periodic inspections 9000 km, 18000 km
 



u Buses 

(1) Length of Body (Meters) 12 meters 
(2) Width of Body (Meters) 2.5 meters 

(3) No. of passenger seats 52 
(4) Maximum Passenger Capacity 
(5) Conductor/Collector required? Yes x No 

4 Trucks 

(1) Length of cargo compartment (meters) 

(2) Width " " 

(3) Is cargo compartment enclosed? Yes No 

(4) covered? Yes_o 
(5) Overall vehicle length (Meters) 
(6) Maximum capacity (Kilos) 



OPERATING SYSTEM QUESTIONNAIRE
 

X. Logistics 
 EAST DELTA BUS COMPANY
 

A. Purchase/Acquisition/manufacture % Manuf., % Purchased or acquired
.where.purchases are made for in House International i Local j Leased 

;Please supply a J.Ve icle(BusesTrucks,Cars) f zero 90 10 zero 
•-co-o. of each form 12.Major Units (engines,Transmis- -" I ... r .. . 
us b,- -our sions, etc.)zo 90 10
organization in i3.Smail Units-(Injectors,  .
the acquisition ofj Starters, etc). zero 100 
 zero I zeroiparts. JI.Chassis Parts (Springs,Fans,etc) z zero 

5.Body Parts(Panels,sheet metal, zero 
glass,etc) _ _zero zero 100 zero 

._Tre-s_ ___ zero_ .... . 3.5 ero
 
7.Batteries .-. _zerq zero -100_ ___ zero 
8.Fuel& Petroleum Products zrQ zzero .100 zero..
9.Cleaning Supplies zero zero 
 100 zero
 

% at % at % at 
B. Storage 
 Central Engine Rebuild Operating


Where are items stored. Stores Shop Garage
 
Please supply a l.Vehicles 
 1 
copy of each form I2.Major Units . ....  - . ...zero 10 
heed by your 3.Small Units ....... .
 .. ... . .zero7 2020organization in 4.Chassis-Parts-------------------- . 3-0- .... 7 - zero 
narts storage - 5.Body Parts A.. -.... 70 zero 
nvnntory forms, 6.Tires ___- .. 20 zero 80 
,arts locations, 7.Datteries zo20 zeoI 80 

,,,..u & ietiroiesdmPr t zero .....zero9,Clning"Suppliesr zero,. 
 10020 1f)70 



EAST DELTA BUS COMPANY
 

D. Parts Availability 10 days 11-30 30-90 Over
 

On order-not received 
 or less days days 90 days
 

(1) Major Units 	 100 zero. zero zero
 
(2) Small Units 	 100 zero zero zero
 
3j--Other Paarts 100 zero zero zerQ.. .. 
4--T-es 100 zero zero zero . 

Vehicles out of service
 
due to lack of:
 

- or Units 	 85
(2) 	 SmallUnits - 85. _ 

1_e_ 
. 

) _ ____T3,- e£--_0Di 	 _ ... ez.(4 -Ti r ... 	 - O .... ..zro...--q __ e o - - p~o . .. . 
z l(5....... . ........................ n , ...
 

II Buses and Truc:s (Please fill out one form for each type of bus or truck operated;
 
Please supply copies .Structural Details: . ......
 

of all forms related :ame & Manufacturer's Model: to vhicle ainte
nance and servicing (1) Engine Diesel Pegaso 

(2) Body Pegaso - Spain 
(3) 	Transmission Pegaso - Spain
 

If Rear Axle/Differential Pegaso Spain
-
Steering PqaqOn- Spain


(6) Seats Pegao- Spain 

B. Mechanical Details: 
(1) Type Engine (Diesel, Gasoline) diesel - water cooling
(2) Fuel Consumption 32 litre/l00 m
 
(3) Oil Consumption (100 km/Litre) 0.6 kg/100 km (engine) - 0.08 kg/100km (gear 
(4) Annual km's operated per unit 100,000 km approx 	 shift lever
 
(5) " hours .. . . 2,000 hours approx 	 & crown)
 

(6) Number of units operated 	 39 buses
 

(7) 	Maintenance Cycle (interval 
- between periodic inspections every 4000 km. 



EAST DELTA BUS COMPANY
 

I! itus and Trucks (Plcase fill out one form for each type of bus or truck operated; 
Structural Detils:_ 

of all forms related :lame & Manufacturer's Model: NASR Magirns Deitz West rerany_
to vehicle mainte-, (1) Enin Diesel F6L514
 

Please supply copies 


nance and servicing()Enin 	 DeslFLI
s() Body Nasr company for automotive industry 

I 	 (3) Transi-;:iion Magirus Deutz 
([ Rear A::le/Dif fercntial Magirus Deutz
SStecrinj Mairus Deutz 
(6) 	Seats Nasr Company
 

B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline) Diesel (air cooling)
 
(2) 	Fuel Consumption 30 litre/lOp km
 
(3) 	Oil Consumption (100 km/Litre) 0.87 k/100 km fenaine)-0.104 ky/100 km (gear
 
(4) 	Annual km's operated per unit 60,000 km approx shift lever &
 
(5) " hours " " 1,500 hours approx 	 crown) 
(6) 	Number of units operated 172
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections every 3000 km
 



EAST DELTA BUS COMPANY
 

II Buses and Trucks 


Plase supply copies 


of all forms related 

to vehicle mainte-

nancee and servici 

7(Please fill out one form for each type of bus or truck operated;
 
Details:
A. Structural 


Tame & Manufacturer's Model: Mercedes Iran
 
(i) Engine diesel OM 360
 
()Egie deelO 6
(2) Body Mercedes Iran 
(3) Transmi:; ion Mredes Iran 
(4) Rear A::e/fiftercntial Mercedes Iran 
(5) Steuring MsTr1i-tm T-nn 
(6) Seats
 Mercedes
 

B. Mechanic,,l Details:
(1) Type Engine (Diesel, Gasoline) Diesel water cooling
 

(2) Fuel Consumption In 11ijrp/lnn km 
(3) Oil Consumption (100 km/Litre) A.S kg/lAO lit (engine)-O.13 kg/100km (gear 
(4) Annual km's operated per unit 140,000 km approx shift lever & crown) 
(5) " hours " " " 2,400 hours approx 
(6) Number of units operated 100 

(7) Maintenance Cycle (interval 
between periodic inspections every 4000 km 

http:engine)-O.13


EAST DELTA BUS COMPANY
 

Buses and Trucks !(Please fill out one form for each type of bus or truck operated;
 
Details:
 

Please supply copies
 
A. Structural 


of all forms related ame & Manufacturer's Model: Mercedes TATA OM 312
 

to vehicle mainte-I (1) Engine Mercedes TATA OM 312
 
nance and servining | (2) Body .
 

*'(3) Transmission Mercedes TATA
 
(4) Rear Axle/Differential Mercedes TATA
 

" (5) Stenring Mercedes TATA.
 
(6) 	Seats Mercedes TATA
 

pB2 Mechanical Details:
 

(1) 	Type Engine (Diesel, casoline) Diesel water cooling
 
(2) 	 Fuel Consumption 28 lit/100 km
 

(3) 	Oil Consumption (100 km/Litre) 0.73 kq/100 km - 0.07 k/100 km (gear shift
 

(4) 	Annual km's operated per unit 80,000 km approx. lever & crown)
 
1,800 hours approx.
(5) " hours ." " 

(6) Number of units operated 	 82 buses
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections every 4000 km
 



II Buses and Trucks 


Please supply copies 

of all forms related 

to vehicle mainten~(ce and servicing 


EAST 	DELTA BUS COMPANY
 

(Please fill out one form for each type of bus or truck operated: 
!A. Structural Details: 

, Name & Manufacturer's Model: Ward - A inrica 

(1) Engine Diesel 3208
 
I (2) Body Ward
 
(3) 	Transmission Spicer

(4) 	Rear Axle/Differential IOockWel.
 
(5) 	 Steering + 
(6) 	Seats Ward
 

B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline) Diesel water cooling

(2) 	Fuel Consumption 40 litre/100 km
 
(3) 	Oil Consumption (100 km/Litre) 0.46 ka/100 km (engine) - 0.23 kg/100 1- Iiear 
(4) 	Annual km's operated per unit 120.000 km shift lever &
 
(5) " hours to #1 2,200 hours 	 crown) 
(6) 	Number of units operated 384 buses
 

(7) 	Maintenance Cycle (interval every 4000 km
 
between periodic inspections
 



EAST DELTA BUS COMPANY
 

C. Operational Details: 

9 Buses 
Mercedes 
German 

Mercedes 
Iran 

Mercedes 
TATA Ind. 

Ward 
US 

Pegaso Barreiros Nasr 
Spain Spain 

(1) Length of Body (Meters) 12 10.95 ',.535 10.643 12 9.12 10.4 
(2) Width of Body (Meters) 2.5 2.5 2.438 2.438 2.5 2.5 2.5 
(3) No. of passenger seats 32 47 34 40 52 39 42 
(4) Maximum Passenger Capacity ion 90 80 52 100 80 100 
(5) Conductor/Collector required? Yes Yes Yes Yes Yes Yes Yes 

4s Trucks 

(1)Length of cargo.coinpartment (meters) 
(2) Width " " " 
(3) Is cargo compartment enclosed? Yes No 

i 

1 
(4) " " covered? yes 
(5) Overall vehicle length (Meters) 

No 

(6)Maximum capacity (Kilos) 



EAST DELTA BUS COMPANY
 
%byi % y %by
 

.
Issue/Disbursement by by verbal no
 

written workvebl 
 n
 
How are items issued requisi- order order record
tions
 
a.To sub-storeroom 

b.to Final user
 

1. Vehiclesa.....____ 100 zero zero zero
Please supply copies a.
of inaue/Disbursement 

zerozero zero 


LJLLsmetb.
ofI~u/D -100 


forms - riquisition,
 
luu zero zero zero
receipts, work orders- 2. Major Units 


perpetual inventory a 100.zero. . . z .. zero 
00 zero zero zero
b.
forms, etc. . 

3. Small units
 
- -zero 

.1Qof_ . .. zero-- ...- zeroa. ........... 
 zero zero
100 zerob. 

100 zero zero -zero
4. Chassis Parts 


i00 zero zero zero..--.. 

5. Body Parts
 
zero
a. 100 . zero- zero 


-- 5 . _a.i _ _-- zero-.. .zero .. _zero .... 
I

6. Tires 

a. 100 - zero zero ; zero 

__b. 100. zero zero zero 

7.Batteries . ..
 .zero ._zero _ .... ro~ 


100 zero zero 

a.iO 100O . .. .. zero_ 

zero
b. 


8. Fuel & Petro! 
100 zero zero zeroProducts 


zero
zero
.100. zero .
 

zero zero
9. cie.ning Supplies 100-- zero 


zero zero zero
b.-------------100 




OPERATING SYSTEM QUESTIONNAIRE
 

CTA
 
I. Logistics
 

A. 	Purchase/Acquisition/Manufacture % Manuf. % Purchased or acquired
 
wh-re purchases are made for in House International Local Leased
 

Please supply a- .vehicle(BusesTrucksCars) zero 100 zero zero
 
copy of each form 2.Major Units (engines,Transmis- e 100 zero zero
 
used by your sions.__eetc__etc.) zero ze 
organization in 3.Small Inits (Injectors, zero 90 10 zero 
the acquisition of _Starters, etc). ___, 
parts, 1.Chassis Parts(Springs,Fans,etc) zero zero 100 zero 

5.Body Parts(Panels,sheet metal, I 
glass,etc) Lzero _ zero. 100 zero 

1. zero
100 
'7.Batteries ... .. _o . zero- 100 zero 
8.Fuel & Petroleum Products .._ zero zero .. . 10.0 - zero 
9.Cleaning Supplies zero zero 100 zero 

%at 	 %at 
B. 	Storage Central Engine Rebuild Operating
Where are items stored Stores Shop 	 Garage
 

Please supply a l.Vehicles zero 100 
copy of each form 2.Ma.jor Units ..... . .... .. ... zero-r .. . . . .. .z _ ......	 ... ... .. . .. .. er o 
used by your 3.Small Units 	 100 zero zero
organization in Parts 	 1.Chassis100.zero . .zero 
parts storage - 5.BodyParts 10a. . zero zero
 
inventory forms, G.Tires . 00.. zero zero
 
parts locations, 7.Batteries_ 100 .... zero. zero
 
etc. .Fuel & Petroleum Products 10. zerozero
 
etc. 	 9.Cleaning Supplies .....- i00 - . zero 

___________________________________ 	 100 zero zero 



CTA
 

C. Issue/Disbursement I by % by I by I
 

How are items issued written work verbal no
 
order record
a.To sub-storeroom requisi- order
tions
 

b.to Final user
 

1. Vehicles
Please supply copies 
of Insue/Disbursement a. 100 --zero zero zero 
forms - requisition, b. __ _0_____ zer _ zero zero 

z
2. Major Units
receipts, work orders, 
perpetual inventory _ a 100 zero zero.zero 
forms, etc. b. 10zr eo __zr 

3. Small-Units ....	 { 

a. 	 100 zero zero zero
 
b. 	 100 zero zero zero.
 

4. Chassis Parts
 
____100 zero zero zero
 

b. 
zero 	 zero....i0 -	 zero 

5. a.Body Parts _....... i00 .......... zero zero.! zero 
--- a-___ zero zero I zero 

6.-Tires- .. . . .- .... .. . .. .. .- -.. -.... 
b. 	 100 . zero zero j . .zero 

7.--Batteries	 100 zero . zero ..zero 

a. 	 100...... zero - zero . . _zero 
,. 100 zero zero _. zero 

3. Fuel & Petro!

Products
 

a. 	 100 zero zero zero
 
b. 	 00z............ roz roz r

a.100 zero zero zero
 
b79. Supplies
leariz
S a. .. 100. zero zero zero
 

!i b. 00 zero zero zero
 



CTA
 

D. 	 Parts Availability 10 days 11-30 30-90 Over 
On order-not received or less days days 90 days 

(1)Major Units 	 100%_ zero zero zero.(2) 	 -Smll Units_ l00 zero. zer .... zr
Pzero 	 ____zero .- zr 

I3VOthiir Parts __ 100% zero ___
 

(4)-Tires 100% zero zerqo -zera ..
 
- ei5) B atteri s -_-_" 100% zero -zero -zero 

Vehicles out of service 
due to lack if: __ _
(1) M~ijor nirt-s| 
(2) Small Units 	 NO INFiRMATION GIVEN
 
(3) Other Parts 	 I....
(4)-	 ires 

II 	Buses and Trucks (Please fill out one form for each type of bus or truck operatedy 
Please supply copies 'A. Structural Details: 

of all forms related i, Name & Manufacturer's Model Peaso Model 9 5032 
to vehicle mainte- I () Engine Pegaso Type 9 106 15 
nance and servicing (2) Body Van Hool
 

(3) 	Transmission ISA
 
fIl Rear Axle/Differential Pegaso

5 Steering Virex Fulmina

(6) 	Seats 36
 

fl. 	 i1Uchanical Details:
 
(1) Type Engine (Diesel, Gasoline) Diese3
 
(2) 	Fuel Consumption 40 lit/l00 km
 
(3) 	Oil Consumption (100 km/Litre) 0.1 lit/100 Rm
 
(4) 	Annual km's operated per unit 100,000 km approx

(5) " hours " " " 5,840 hr. approx. 
(6) 	Number of units operated 303 bus/day
 

(7) 	Maintenance Cycle (interval 15 days
 
between periodic inspections
 



CTA 

C. Operational Details: .........
 

i* Buses
 

(1) Length of Body (Meters) 12 m
 

(2) Width of Body (Meters) 2.5 m
 

(3) No. of passenger seats 36 seats
 

(4) Maximum Passenger Capacity 140 Passengers (approx.)
 

(5) Conductor/Collector required? Yes X No 

* Trucks
 

(1)Length of cargo.compartment (meters)
 

(2) Width U U " U 

(3) Is cargo compartment enclosed? Yes No
 

(4) " " covered? Yes No 

(5) Overall vehicle length (Meters)
 

(6) Maximum capacity (Kilos)
 



CTA
 

I' Buses and Trucks !(Please fill out one form for each type of bus or truck operated;
 
Please supply copies A. Structural Details: 

of all forms related Name & Manufacturer's Model, Mp-dg P - Tran NWtinnal 

to vehicle mainte-hence and servicing , (1) Engi.e()Bd ~ Mercedes Benz OM 360 

(3) Transmission Mercedes Benz. 
fl? Rear Axle/Differential

Steering Mercedes Benz 
(6) Seats 33 seats 

H0b/4 

11.Mechanical Details:
 

(1) Type Engine (Diesel, Gasoline) Diesel
 
(2) Fuel Consumption 	 /
 
(3) Oil Consumption (100 km/Litre) /
 
(4) Annual km's operated per unit /approx. 100,000 km
 
(5) " hours .. to 	 4,800 hrs. 
(6) 	Number of units operated 555 bu es/day
 

(7) 	Maintenance Cycle (interval 15 days
 
between periodic inspections
 

___C. 
 Operational Details: ___ _________ 

0 Buses
 

(1) Length of Body (Meters) 10.98 m
 
(2) Width of Body (Meters) __.4_R 	 m 

(3) No. of passenger seats 	 33 oasseners seats
 

(4) Maximum Passenger Capacity I; passenager"
 

(5) Conductor/Collector required? Yes X 	 No
 



CTA
 
II Buses and Trucks i(Please fill out one form for each type of bus or truck operated;


Please supply copies A. Structural Details:
 
of all forms related Name & Manufacturer's Model; NASR Type M 230 E 113 NASCO
 
to vehicle mainte-4
 
nance and servicing (1) Engine 	 KHD F8L 413
 

(2) 	Body 
 NASCO
I (3) Transmission 	 - 2F 
I Rear Axle/Differential KHD
5 Steering 
 2F ,'

(6) Seats 	 46
 

'B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline) Diesel

(2) 	Fuel Consumption ' lu-Im-/ km
(3) 	Oil Consumption (100 km/Litre) 0.4 lit/100 km

(4) 	Annual km's operated per unit aonrox. 100Q km
 
(5) " hours t" 	 4800 hrs 
(6) 	Number of units operated 587 bus/day
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections 15 days
 

C. Operational Details:
 

* Buses
 

(1) Length of Body (Meters) 11.7 m
 
(2) Width of Body (Meters) 	 2.5 m
 
(3) No. of passenger seats 	 46
 
(4) Maximum Passenger Capacity 120 passengers approx.
 

(5) Conductor/Collector required? Yes x No
 



OPERATING SYSTEM QUESTIONNAIRE
 

I. Logistics 	 GENERAL NILE COMPANY FOR WEST DELTA BUS
 

A. 	Purchase/Acquisition/Manufacture % Manuf. % Purchased or acquired
 
where purchases are made for in House Internationall Local Leased
 

p 	 "zero 86.4 13.6 zero 

copy of each form 12.laj-or Units (engines,Transmis- zero 100 zero zeroIused by your I sionsp__ et-c-)_ 
arqanization in 3.Small Units(Injectors,
 zero10zeo-zr

the acquisition of Starters etc). zero , 100_zero z
 
parts. i.Chassis Parts (Springs,Fans,etc) zero i 60 40 ..zero
 

5.-Body Part-s (Panels,-sheet metal, zero 70 30 zero
 
glass,etc)
 

zero- .-----35 .. .. 65 . . zero
 

7.Batteries ... 	 zero 10 90 zero
 
. zero
.Fuel & Petroleum Products -- zero _ zero .o 

9.Cleaninq Supplies zero zero 100 zero 
%at %at 	 %at
 

Engine Rebuild Operating
3. Storage 	 Central 

Shop 	 Garage
Where are items stored Stores 


Please supply a l.Vehicles J _ 100 zero zero 

copy of each form 2._Major Units H___ 0 l0sD.... .....---
used by your 3,Small Units a _ ___.__10___
 

organization in 4,Chassis Parts . . .. . 50 ero. 
parts storage - 5.Body Parts -- .zero . 
.nvontory forms, 6.Tires .i -.. zero . . . .zero 
parts locations, 7.Batteries 90 5 5 
tc. 8.Fuel & Petroleum -Poducts .. ......... 30.... 

9.cl7 - ..- -zngersuoplies.-



_ _ _ _ 

IPlease supply copies 

of Iasue/Disbursementforms - requisition, 

receipts, work orders, 

perpetual inventory 

forms, etc. 

C. Issue/Disbursement 

.swritten 


How are items issued 

a.To sub-storeroom 

b.to Final 	user
 

1. Vehicles 

a

b. 


2. Major Units
 
a 	 .00 

b. 

b 

4. Chassis 	Parts


a.00 

a. 

bo
 b............ 


5. Body Parts
 
a. 

b. 

6.Tr...... 

a..
 

, b. 


17. Batteries
 

b. 


-8. Fuel & Petrol
 
Productsa t 


9. Cleaning Supplies 

a. -_.._ 


b. 


R nyt' iGENERAL NILE 0MPANY FOR IP a 

%by %by %by
 
work verbal no
 

requisi- order order record
 
tions
 

zero
 
10 _ - -r. zero zero
i.0 	 zero _zero zero
 

.zero zero .zero ___ 
100 -zero__ zero -zero----

100 	 zero zerq ero
 

100 	 zero zero . . zero
 

zero zero j zero
 

0. 
_ 

zero -. zero zero . 

100 	 zero zero zero
 

IQ. .zero-........zero.........


izerol... zero zero
 

100 zero zero zero
 

... .. ... 	 zero.. 

100 zero zero zero
 

10 .	 zero zero zero 

100 	 zero zero _ zero 
1b.00 i 	 zero zero zero
 

l .... .. -zero zero zero 
100 zero zero zero 



___ 

OPERATING SYSTEM QUESTIONNAIRE 	 GOODS TRANSPORT
 

I.Logistics
 

A. 	Purchase/Acquisition/Manufacture % Manuf. % Purchased or acquired %
 
wh re purchases are made for n House International, Local f Leased 

Please supply a Ii.Vehicle (Buses.TrucksCars - .1 % ... -. 

copy of each form 12.Major Units (engines,Transmiss-I---• 
used by your si,,ns, etc. _ , - i 100%
 
organization in 3.Small Units(Injectors,
 
th, acquisition of Staiters, etc). 100%
 

p.Chassis Parts(Springs,Fansetc)j 30% 70% 
5.Body Parts(Panels,sheet metal, 90% 10%t 

glass,etc) - - . 

6. Tires-	 ..... _-_ o. 2o _. . 
7. 3'atteries -- • 100%. 

:8.Fue-i & Petroleum Products 1100% 
:9.Cleaning Supplies 100% 

%at at % at 
B. 	Storage Central Engine Rebuild Operating
 

Where are items stored Stores Shop Garage
 

Please supply a 1.Vehicles 	 100%
 
copy -5f each form 2. Major Units 10% 70%
 
u-ed by your 3.Small-Units -0% 45%..........
 
nrcranization in 4.Chassis-Parts-.. 40%........30% ...............-. . .
 

_ 40% --- . . 30%.. ' . . 30 ..
iV.rt . torage - 5.Body Parts- . ... ... .. 

Invuntory forms, 6.Tires ,10%- .0% 
-,rts locations, 7. 3atteries 10% -90% 

etc. 9.Fuel & Petroleum Products 90%_ 

19.Cleaning Supplies 0. 1 0% 
30% -70% 



GOODS TRANSPORT 

C. Operational Details:
 

a Buses
 

(1)Lunqth of Do (Meters)
 
(2) Width of Body (Met 

(3)No. of passenger seats "_
 

(4) Maximum Passenger Capacity _ 

(5)!Conductor/Collector required? Ycsj No 

Trucks Saviem Saviem Fiat
 
S ruks260 m(1) Length of cargo.compartment (meters) m
 

(2) Width " " ".5m 

(3) Is cargo compartment enclosed? Yes bx
 

(4) " " covered? Yes __ _ 

(5) Overall vehicle length (Meters) 5.00 9.00 7.945
 
(6) Maximum capacity (Kilos) 35 21.5 



C. issue/Disbursement by by % by

C.OWssueDibemied written work verbal no
How are items issued requisi- order order record
 
a.To sub-storeroom 
 tions
 
b.to Final user
 

Please supply copies 
of Insue/Disbursement 
forms - requisition, 
receipts, work orders, 
perpetual inventory 
forms, etc. 

1. Vehicles 
a. 
b. 

2. Major Units 
a. 
b. 

100% 
100% 

100% 
100%-

_ . 
-

-

. 

-

-

I-.. . 

3. Small Units 
b. 

l 
100%-

-

- -

4. Chassis Parts 
.... -.-

b. 
. . . . _9*_ 

. ....5 %....... 
5o% ~ 
50%-

.....-.. ~... 

5. Body Parts .. .. 
a. 

.0...0% 
50% 50%. 

6. .. . ....... 5Q% -. 50% _ -

a.. .. ... . I b.b 

Batteries 

.. 50%. 

-50% 
50% 

50% . 

-

-

, 

-

a. 
b. 

.8. Fuel & Petro!Products 
a.__ .o100% 

.,.50%----------50% 
50%. 50%, 

. -

-

b. 100% -

9. cleaning Supplies 
a. 
b. 

5 . 
50% 

.. . 
r 

-

-
.. . 

-
.. 



.	 .GOODS- 2 RANPlEA__ 

D. Parts Availability 10 days 11-30 30-90 Over
 

1I Buses and Trucks 


Please supply copies 

of all forms related 

to vehicle mainte-
nance and servicing 


OnL order-not received 

Major Units 

or less 

__-

days days 

........... 

90 days 

.....x 
(2) Small Units
(3) Other Parts _. 
4-Tires --

Vehicles out of service 
due to lack of: T 

_ jor Units 
_(2) Small Unitsr(3-F h£-E-6_r t 

.
..... .X_e -____~r -s -_ -

S (4)- Tire s-- -- . . . .. . . _ x . . . . .. .. . . . 

(Please fill out one form for each type of bus or 	truck operated;
 

A. 	Structural Details: 

, Name & Manufacturer's Model;Saviem SM260 - Saviem SMB - Fiat 

Cl) 	 Engine hAN 2356 - Saviem - Fiat(2) 	Body Saviem - Saviem - Fiat
 
(3) Transmission Continuous meshing - continuous 	meshing
fl 	Rear Axle/Differential -


Steering IIVdraulic- Mechanical Hydraulic

(6) 	Seats
 

B. Mechanical Details:
 
(1) 	Type Engine (Diesel, Gasoline) Diesel
 
(2) 	Fuel Consumption 2.3 - 5 - 2.2 lit/ 0 km 
(3) 	Oil Consumption (100 km/Litre) 6-10 am/km

(4) 	Annual km's operated per unit 80000 km
 
(5) " hours " " " 1140 hours 
() 	 Number of units operated 318 including 100 Barrieros
 

133 Saviem 260
(7) 	Maintenance Cycle (interval every 3000 144 Fiat 
between periodic inspectigns 6000 A I C l-SM8 

24000
 
48000
 

96000 km
 



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ : t..ics __ _ 

A. 


Please supply a 

copir of each form 

used by your 


organization in 

the acquisition of 

parts. 


B. 


Please supply a 

copy of each form 

used by your 

organization in 

Oarts storage 
inventory forms, 

parts locations, 


OPERATING SYSTEM QUESTIONNAIRE GENERAL NILE CO.FOR RURAL TRANSPORT 

_ _ 

Purchase/Acquisition/Manufacture % Manuf. % Purchased or acquired
 
whare purchases are made for fin House .Internationali Local Leased
 

jl..VeicleLqses,T__rucks,Cars) .100% . J 
:2.Major Units (engines,Transmis- - I

etc..) -. 1sions,100%. 
:3.Small Units(Injectors,
 

Starters, etc). 100%
 
I.Chassis Parts(Springs,Fans,etc)
 
5.Body Parts(Panels,sheet metal, o100%
 
glass,etc) - 20% 80% 

6.T'ires . . .. . I 70% ...-..30%9.. 
7.ateries . 1001-.. 
8.Fuel & Petroleuwm Products _ ..... .100% 
-9.Cleaning Supplies 100% 

% at % at % at 
Storage 
Where are items stored 

Central 
IStores 

Engine Rebuild 
Shop 

Operating 
Garage 

_.Vehicles 100% 
2.MajorUnits 
3.Small Units ....---- 100_% 
4.Chassis Parts .. 25. . . . 
5.Body Parts .. 75% __ 

6.Tires 80%.. 
7.lDatteries ou0% . 20%

9.Cleaning Supplies- . 25% 75%
 



C. Issue/Disbursement 

11ow are items issued 

a.To sub-storerr'om 

b.to Final user
 

Please supply copies Vehicles 


of Inaue/DisburseCent a. 
__b.
forms - requisition, 


receipts, work orders, 2. Major Units
 
;perpetual inventory a. 
forms, etc. b. 

3. Small "units-
a. 

b. 

4. Chassis Parts
 

b. 

5. Body Parts 
a.


S- ...b... . . . " . .. 


S6. Tires* 

b. 

B t e
a". - . . . .... 

8. Fuel & Petrol 
Products


I .-- .. a .
 

9. -Cinf i-g Suppliis 

b.
 

GENERAL.NILE CO. FOR RURAL .TRAWjeOF: 

by Iby %by
 
Written work verbal no 
requisi- . order order record 
tions 

-

1 00% 

1001k.. 

. ... ... 
io6n 

. 
-

....... 
-* 

. .. . 

_ 

100%
 . .
 

- .. 

100% 
. . . . . . . . . . . . . 

100.. 
 t
 



GENERAL NILE CO. FOR RURAL TRANSPORT 

F................... ~~ .. . .... 


D. Parts Availability i10 days 11-30 30-90 Over 
on order-not received or less days days 90 days 

......(1) Major Units 	 Less 
(2) Small Units 	 _ _ _ 

M-Other 	Parts L 
-FTires 

Vehicles out of service
 
due to lack of:
 
(1) M2or Units 	 (N o T_ 
(2) Small Units 
(3) Other Parts 	 _ . .. 
R)-Tires 	 - .. ..... . . 

II.41uses and Trucks (Please fill out one form for each type of bus or truck operated;
 
A. tructural Details:


Please supply copies 


of all forms related Name & Manufactur.er's Model:
 
to vehicle mainte- l ) Engine
 
nance and servicing i () B___ 	 __(2) 	 Body. 

(3) 	Transmission
 
j4I 	 Rear Axle/Differential
 

Steering
 
(6) 	Seats
 

B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline)
 
(2) 	 Fuel Consumption
 
(3) Oil Consumption (i00 km/Litre)
 

*_ (4) Annual km's operated per unit
 
(5) " hours " " " 

(6) 	 Number of units operated
 

(7) 	Maintenance Cycle (interval
 
between neriodic inspections
 



GENERAL NILE CO. FOR RURAL TRANSPORT
 

i ]useo: and Trucks (Please fill out one form for each type of bus or truck operated;
 
Plu.se supply copies A. Structural Details: .
 

of all forms related Name & Manufacturer's Model: FIAT/truck and trailer 
tove a rvinte- (1) Engine Diesel, direct injection model 8210.02 
nance and servicing (2) Body 	 , n 
 -


(3) 	Transmission Gearbo manua-i/clutch 14 inc. twin plate

4 Rear Axle/Difterentia 2 differentials/optional drive ratio 9.4011
 
5 Steering Power assisted 7.4211
 
(6) 	Seats
 

B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline) D
 
(2) 	Fuel Consumption 50 litre/100 km
 
(3) 	Oil Consumption (100 km/Litre) 8 m/km

(4) Annual km's operated per unit 70.000 
( " hours " " " i lnn 
(6) 	Number of nits operated 147 

(7) 	Maintenance Cycle (interval
 
between periodic inspections 15 days
 

Trucks FIAT
 

(1) Length of cargo compartment (meters) 5.42 truck/7.50 trailer
 

(2) Width " H I " 2.4"2 " /2.42 " 

(3) Is cargo compartment enclosed? ek No 
(4) .. covered? ftq No 

(5) Overall vehicle length (Meters) nA - , 

(6) laximum capacity (Kilos) 12 nn--truk) /14 tons net 

http:truck/7.50


GENERAL NILE CO. FOR RURAL TRANSPORT
 

1I 	Buses and Trucks (Please fill out one form for each type of bus or truck operated; 
Please supply copies A. Structural Details: 

of all forms related Name & Manufacturer's Model- flodel 853-13 (RABA) 
to vchicle mainte- (1) Engine mna n1fl mN/9$ TIP
 
nance and servicing (2) Body R.Ini nr1" - /- -lP
 

(3) 	Transmission -ton Fuler RT 950 a/A-Clutch GF 420 Fictel
 
4 Rear Axle/Differential RADA double reduction
5 Steering 7V qt'
(6) 	Seats
 

B. 	Mechanical Details:
 
(1) 	Type Engine (Diesel, Gasoline) Diesel
 
(2) 	Fuel Consumption 50 litre/100 km
 
(3) 	Oil Consumption (100 km/Litre) R-3 gm/km
(4) 	Annual km's operated per unit about 70.000
 
(5) " hours of .. .	 1200 (aDrrox)
(6) 	Number of units operated 21
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections 15 days
 

Trucks RABA 

(1) Length of cargo compartment (meters) 12.306 m 
(2) Width " " , " 2.50 m 
(3) Is cargo compartment enc3 zu? )ER 	 No 

(4) 	 " " " covLed? Mus No 

(5) Overall vehicle length (Meters) 14.90 m
 
(6) 	 ln.imum capacity (Kilos) 24 tnns n~f 



GENERAL NILE CO. FOR RURAL TRANSPORT
 

II 	Buses and Trucks (Please fill out one form for each type of bus or truck operated;
 
Please supply copies A. Structural Details:
 

of all forms related Name & Manufacturer's Model;Saviem"SM 260/Semi trailer tractor
 
nanceto vehiclaand servicingjmainte- (1) EngineEgneN
(I 	 2356 MM SD
 

(2) 	Body Spmi trailer tractor cap. 24 tons
 
(3) Transmission Ferode single plate/gearbox model 343 
jfl Rear Axle/Differential Model 4878 
5 Steering 	 2F Type 8065
 
(6) 	Seats 2 seats
 

B. 	Mechanical Details:
 

(1) Type Engine (Diesel, Gasoline) Diesel
 
i 	 (2) Puel Consumption gn iitres/1O0 km
 

(3) Oil Consumption (-0_0 m/Litre) R ' am/k
°
 (4) 	Annual km's operated per unit 70 o60
 

(5) " hours " " " nnppyy) 
(6) 	Number of units operated 129
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections 15 days
 

• 	Trucks SAVIEM
 
(1) Length of cargo compartment (meters) 12.22 m
 
(2) Width " " " 	 2.4 m 

(3) Is cargo compartment enclosed? X) 	 No
 

(4) 	 " " " covered? xy4f No 

.L. (5) Overall vehicle length (Meters) 	 ] 
(6) Maximum capacity (Kilos) 	 1.A
 



- -

- -

OPERATING SYSTEM QUESTIONNAIRE 


I. Lortistics 
SManuf. !A. 	Purchase/Acquisition/Manufacture a 

wh-re purchases are made for 


Please supply a ll.ehice(BuesTrucksCa 	 
copy of each form j2.Major Units (engines,Transmis- 
used by your sions, etc.) .. . .... 

organization in 3.Small Units(Injectors, i 
the 	acquisition of Starters, etc). -1 

parts. i-.Chassis Parts(SpringsFans,etc), 

5.Bod-P'arts'(P-anels,sheet metal, 
glass,etc) 1 -. 

- . .	 . .
'6 -Ti e -i 
L7.Batteries . 25% 
8.Fuel & Petroleum Products . . . 
9.Cleaning Supplies _-

%at 
B. 	Storage Central 


Where are items stored Stores 


Please supply a !1.Vehicles 
.:o!-o, of each 
used by your 

form '2.Major Units......... 
'3.Small Units 

90% 
100%-_ 

orqanization in 4.Chass;is Parts- . . 100%.-. 
parts storage - 15. Hody Parts.. 100% 
inventory forms, 1G.Tire; . 0% 
parts locations, 7.13atturie " 100% 
i'tc. ..uel & Petroleum Products Fuel Stat 

i .Cleaning Supplics 100% 

TRANSPORTATION WORK
 

%Purchased or acquired % 

International Local Leased
 

90%
 
100%
 

-

00% .	 

20% 

100 % 100%
 

... 	 .
 
,

% at at 
Engine Rebuild Operating 
Shop Garage 

10% 

- - -- ._ 

_ . - ...
 

-


-




C. Issue/Disbursement
Hlow are items issuedho are-itea.To sub-storeroom 
b.to Final user 

by
witn
requisi-tions 

% by
wr:vra 
order 

eby 

order 

n 
o 
record 

Please supp]y copies 
of Inoue/Disbursement 
forms - requisition, 

receipts, work orders, 
ierpetual inventory 
forms, etc. 

1. Vehicles 
a. 
b. 

2. major Units 
. a. 

b. 
3. Small Units 

100% 

100% 
100% 

.... ........... . . 

b. 100% 

4. Chassis Parts -a. 

b. 

100% 

100% 

5. Body Parts 
a. 100% 

6. Tires- - - -% 

b. 

17. Batteries 

100% 

: _~~~~~~a... ......._.00 

b. I . . . . . .. ..- 100% .. . . . . . ... . 

,8. Fuel & Petrol 
Products 
a. 

: b. 

I9. Cleani'ng Supplies"-
a. 

b. 

.. 

100% 
100% 

I 
100% 

I 
-



________ 

D. Parts Availability 10 days 11-30 30-90 Over
 
on order-not received or less days days 90 days
 

(1) M-jor Units/(2) Sm a l l U n i t s. 	 . . .. . . .. .
 

(3)-Other Parts 	 - 5A n . 
(4) Tires 

-(5 T-B-tle-ri -- ____- . ... 
Vehicles out of service 
due to lack of: Capin r;*n

(1) Mjor Units _ _ __ 2_ 	 _ 
(2) Smaill Uiits - -_ _ 

T3Fb-the r Parts ... ......40.Tires --- ....
 

IT ,uses and Trucks (Please fill out one form for each type of bus or truck operated;
 
Please supply copies A. tructural Details:
 
cf all forms related Name & Manufacturer's Model:
 
to vehicle mainte
nance and servicing (1) Engine
(2) 	Body
 

(3) 	Tran-mission 
(l 	 Rear Axle/Difterential
5 Steering

(6) 	Seats
 

B. Mechanical Details:
 

(1) 	Type Engine (Diesel, Gasoline)

(2) 	Fuel Consumption
 
(3) 	Oil Consumption (100 km/Litre)

(4) 	Annual km's operated per unit
 
(5) " hours " " " 

(6) 	Number of units operated
 

(7) 	Maintenance Cycle (interval
 
between periodic inspections
 



OPERATING SYSTEM QUESTIONNAIRE DIRECT TRANSPORT
 

I. Logistics
 

A. Purchase/Acquisition/Manufacture % lanuf. % Purchased or acquired

whare purchases are made for in House International, Local I.Leased
 

Plcase supply a li.Vehicle(BusesTrucksCars) . .
 

cop-, of each form 12.1aj-or Units (engines,Transmi-- 100%
 
iised by your sions, etc.J 4 0% 

organization in 3.Small Units(Injectors, .
 
the acquisition of Starters, etc). - 100%
 
parts. 1 .Chassis Parts CSprings,Fans,etc) 50% 50%
 

S.Body Parts (ranels,sheet metal' . 
glass,etc) 100%j 


_ MA.. _ _ 10% . ... . .. 
7.Batteries ....... 1 00% ..18.Fuel& Petroleum Products 
!9.Cleaninq Supplies . .100%, 

% at % at %at 
B. Storage Central Engine Rebuild Operating
Where are items stored Stores Shop Garage
 

Please cupply a 
co!)7,of each form 

l.Vehicles 
2. Major Units ... 

I-)-,by ,,our 3.Small _*nits0 0%-.... . . 
,;,-njzation in i4.Chassis Parts . -in -ha-different branc es-of.- . 

storagqe -
inventory forms, 

5.Body Parts 
jG.,Tires cm '. 

parts locations, 7.Ia tttries 
etc, 9l.Fuel .':Petroleum Products 

9.Cle.inin.q Supplies 

_/Z 



C. Issue/Disbursement % by % by % by I
 
work verbal 	 no


How are items issued 	 written 

record


a.To sub-storeroom requisi- order order 

tions
b.to Final user 


?lease supply copies 1. Vehicles 
f I sue/D sbursement a. i ___ . -- .---. ... ... ..... 


E.rms - requisition, b. 	 100% 
7eceipts, work orders, 2. Major Units
 
erpetual inventory a. 100%
 
Eorms, etc. b. 100% .
 

3. Small Units
 
a._ 100%
 
b. 	 100%
 

4. Chassis Parts
 
a ... ...100 	 _.. __ 

b. 	 100%
 

5. BodyParts ..
 
a. 	 100%
 

1-00%
 
1%... 	 . . . ... ...
6. Ti res 


a. -OO.100% 	 .
 
b. 	 100%
 

7.-Batteries
 
a. 	 10%. 
b.

8o Fel~&,Petrol ..b.- 100%.
 

Products-
a.clea.ing 	 nn%. 1.0
 

9. Cleaning Suppi- - " J 	 ..
...... 10% 




D. P&rts Availability 10 days 11-30 30-90 Over
 
On order-not received or less days days 90 days
 

1(2) SMajor Units
S...Y (2)-s - - _ll.Units. . . .................-
I T30ther Parts__ 	 _x____I [(4Y-Ti-r-s . .. . . .. - .....x--	 ...... 

I -(57-Batteries. . .- . .	 . . . . . . . . . 

Vehicles out of service 	 a r t h u hy

to 	the rulethey pay
due 	to lack of:.accorn 

rUnits __ x_ charges if delayed 

S2)-Small Units .
 
(3)-	ohe3FParts--........ ------- L .. -. .. .
j(4) 	 Tires ...........----- _x !-'-....- ..--. t
-J 


II 	Buses and Trucks (Please fill out one form for each type of bus or truck operated; 

Please supply copies A. Structural Details: 

of all forms related Name & Manufactuzer's Model; Fiat Unit 27-64 - Berilie TR280 - Berilie TLR 280 
to vehicle mainte- (1) Engine ?62S - DSOG.35.40 - MDS06.35.40 
nance and servicing (2)(2) Bod____________________________________Body 

(3) TransmissiOn 7 - - BM83 

I41 Rear Axle/Differential Fiat - P1332 - P1332 
5 	 Steering Bendix calozoni - Z.F - Berilie 
(6) Seats xxx
 

tB. 	Mechanical Details: 
1(1) Type Engine (Diesel, Gasoline) Diesel - Diesel - Diesel 
"2) Fuel Consumption 	 - 4 - 4 

(3) Oil Consumption (100 km/Litre) 0 1 - n i - n -
(4) Annual km's operated per unit 75000 - 90000 - 9 p000 
(5) " hours t. . . 1100 - 1200 - 1200 

1(G) Number of units operated 13n - ? - 14 
I (7) Maintenance Cycle (interval 

between periodic inspections 3000 4000 - 4000 km 

http:MDS06.35.40
http:DSOG.35.40


DIRECT TRANSPORT
 

* Trucks
 

(1) 'Jength of cargo.compartment (meters) 12.00 m (all kind)
 
(2) width " n 2.45 m ( P 
(3) is cargo compartment enclosed? Yes *kk
 

(4) " " covered? Yes xw 
(5) Overall vehicle length (Meters) 16.00 m - 14.50 m - 15.3 m
 
(6) Maximum capacity (Kilos) 28000" - 24000 - 24000
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.,....... TRANSPO'.. _ 

C. Issue/Disbursement
How are items issued0a.Tosub-storeroom 

by
writtenrequisi-

-by
workorder 

% byverbalorder norecord 

* b.to Final user tions 

Please suppJy copies 1. Vehicles 
of Innue/Disbursement a. .. .0 _ 
forms - requisition, b. 100% 
receipts, work orders, 
perpetual inventory 
forms, etc. 

2. Major Units 
a.
b. 

.. 00 ...100% _ 

3T. a. Small _Units 
100% 

b. 

4. Chassis Parts 
.a. _ ...... 100% 

b. 

5. Body Parts 
o10o%.... 

a. 100% 

6.Tire-. . - .. 100%.. 
a. 
b. 

.. .... .100%. _ 
100% 

, 

7. Batteries 
a._ 

S- " 100%. 
. Fuel & Petrol 

Productsa.__.. 
b. 

" IR-.-n_____ 

9. Cleanin 
a. 

Suppli s -. . 
_ I 10%........ 

b. .100% 



HEAVY TRANSPORT 

D. Parts Availability 10 days 11-30 30-90 Over 

I OnI - order-not received - . . or less . .. . . days. . . . . . . . 
days 90 days 

I(1) Ma or Units 
I(2) Small Units 
-(3) Other PazirtsI (4) Ti s.. 

-(5) l a t re 
Vehicles out of service 
due to lack of: 

(,--1(£)  - U!ts 
(2) Small Units . . 
-(3)- o hh-er-Parts . . 
(4)T is s-' 

. 
.. 

. 
-e 

I. 

..-. 
-. ,. 

._ 

.. 

. ..... 

.. 

Yea__-

. . ... 
Yes--. 

........ 

-

... 

Yes----

... . 

-

-

*;s and Trucks (Please fill out one form for each type of bus or truck operated; 

i u : :supply copies 
of all for:is related 
to vehicle icaint-
ance and servicing 

A. Structural Details: 

Name & Manufacturer's Model: Saviem - Berlit 
() Engine Derlit - Fiat - Unic 
(2) Body_ 
(3) Transmission__ 
141 Rear Axle/Differential

Steering Hydraulic 
(6) Seats 

- Fiat - Unic 

___ 

:B. Mechanical Details: 

(1) Type Engine (Diesel, Gasoline) Diesel 
(2) Fuel Consumption n -
(3) Oil Consumption (100 km/Litre) 
(4) Annual km's operated per unit 7qnnn kcn 
(5) N hours " " 
(6) Number of units operated _ 00 

i

(7) Maintenance Cycle (interval 

between periodic inspections 



HEAVY TRANSPORT
 

Trucks
 

(1) Length of cargo.compartment (meters)
 

t
 

(3). Is cargo compartment enclosed? Yes No
 

(2) Width " f 

(4) . " " covered? Yes No 

(5) Overall vehicle length (Meters) 12 m
 
(6) Maximum capacity (Kilos) 2A t. - 9Q a - 77 ton 



APPENDIX IV
 

BUS MAINTENANCE AND LOGISTIC SUPPORT PRACTICES 



APPENDIX IV
 

BUS MAINTENANCE AND LOGISTIC SUPPORT PRACTICES
 

A bnsic assumption must be made at the outset of this note concerning
 
the definition of the phrase "vehicle maintenance". In the context
 
of this note, "vehicle maintenance" includes all those activities
 
that are required to keep the vehicle physically capable of being
 
operated in revenue service. Thus, vehicle maintenance would
 
include, in addition to regular preventive maintenance, all aspects
 
of vehicle servicing and repair.
 

Of primary importance in the maintenance of fleet vehicles is the
 
daily servicing and inspection procedure. While basic servicing
 
is unavoidable, (vehicles won't run without fuel) the inspection
 
procedure is often overlooked, skimped upon, or made difficult due
 
to lack of proper facilidies, supplies, or tools. Sometimes
 
servicing is limited to only one or two elements, (fuel and oil
 
zopping, for instance) without thought being given to some of
 
the other elements that should be checked (battery water, tire
 
pressure, etc.). These activities will be commented on in the
 
proper section below.
 

.Iext in impor.ance is the periodic preventive maintenance
 
inspection. Normally, such inspections take place at given incre
menta of distance (5 or 10 thousand kilometers, for example) with
 
certain inspections (20, 50, or 100 thousand, for example) going
 
irto more elaborate procedures on some of the vehicle components,
 
or changing specific units. Again, in certain circumstances,
 
there is a tendency to skip over or slight some of these activities.
 
or to fall behind in the maintenance program. These tendencies
 
wilt be addressed in the appropriate section below.
 

The repair aspects of maintenance are also usually divided into
 
twc main components. First is "running repair", or those repairs
 
made on an ad hoc basis to keep a vehicle in service. These
 
repairs are usually done on the vehicle itself, as opposed to unit
 
repair - "back shop" work that is done on units that have been
 
removed from the vehicle. Unit repair is further distinguished
 
from running repair by being done -- hopefully -- on the basis of 
z schedule, rather than as the result of a breakdown. 

Preventive !aintenance is a phrase whi4h mcans diffearnt t.dings to
 
different people. Thus it is probaly*best to starc out :;ith a
 
definition so that a common understanding can be achieved.
 
Preventive maintenance means-, in most fleet transport ci:=les,
 



that 	a vehicle is inspected on a regular basis; that certain
 
procedures are undertaken at specified intervals; and that
 
various parts are replaced at specified intervals without regard
 
to 	outward appearance of utility. The purpose of preventive
 
maintenance is three fold:
 

o 	to keep vehicle downtime to a minimum
 

o 	to extend the operating life of the element being main
tained
 

o 	to increase the percentage of total activities that are
 
done on a scheduled basis, so as to minimize backlogs and/or
 
unused person hours.
 

Often associated with preventive maintenance is the concept of unit
 
exchange. The concept derives from the fact that the complete
 
vehicle is expensive; therefore, vehicle downtime must be held
 
to a minimum in the interest of proper utilization of capital funds.
 
Spare units -- complete engines, transmissions, fuel pumps,
 
&ir compressors, starters, etc.-- are maintained in inventory so as
 
to enable a "quick change" and rapid return of the vehicle to
 
service.
 

Every phase of mechanical activity is dependent on logistical
 
support. It is the intent of this memo to detail the types of
 
logistical support required for proper maintenance, so as to set
 
a standard against which actual operationr -an be measured.
 

A. Vehicle Servicing: Vehicle servicing should be a daily
 
activity performed on each vehicle that has operated during the
 
day. Regardless of distance travelled, each should be thoroughly
 
serviced and inspected for safety defects. Servicing and
 
inspection should consist of, at minimum, the following:
 

(1) 	Fueling (tank to be topped off)
 

(2) 	Oil level check (oil added to attain proper level %rhen
 
required, but not overfillcd)
 

(3) 	Cooling system checked, (water and rust inhibitor
 
added as indicated)
 

(4) 	Tire pressure checked ;it. gauge (pressure adjusted
 
as required). Tires e::a-iined for side wall *!ir'aqe,
 
tread wear.
 

(5) 	Battery water checked (topped off as neceszary)
 

(6) 	Brakes checked for proper clearance, (adjusted as
 
necessary)
 

(7) 	Vehicle underside anu engine compartment z..ecked for 
leaks, worn belts, etc. 

(8) 	Door operation check:. 



-- 

- inside and out - checked for proper
(9) All lights 

operation. Includes check of brake lights and turn
 

signals. Horn, windshield wiper and other safety
 

equipment checked.
 

(10) Vehicle washed on exterior, and swept inside. 
(Some
 

.a odd-even
systems wash only every other day, on 


vehicle number basis).
 

All of this should be on a printed check-list, 
initialed by the
 

foreman for each vehicle serviced and inspected. 
This check list
 

inspection should be supplemented by the driver's pre-, 
during-,
 

Each driver should fill out a daily
and after-operation check. 

defect card, stating any problems he has incurred, which 

should
 
The foreman would
 he oollected each night by the service foreman. 


then decide, after the daily inspection and a review 
of the defect
 

card, whether the vehicle should be marked ready for 
service, or
 

sent to running repair for correction.
 

Logistical support required for proper daily service 
and inspection
 

is as follows:
 

proper grade, dispensed from pump with resettable
(1) Fuel --

meter dial, in addition to cumulative dial.
 

(2) oil -- proper grade, dispensed through pump with resettable 

meter dial. (In smaller garages, pump may be replaced
 

by use of individual liter cans but provision must be
 

made for accounting for use).
 

(3) Water -- available frow hose with nozzle cut-off for
 

filling radiators.
 

(4) Battery water -- purified (clean) water kept in and dis

pensed from specially designed battery fillers.
 

(5) Compressed air, to maintain proper tire pressure. Inspector
 

to be supplied with a gauge for checking pressure.
 

(6) Properly lighted, clean pit for under vehicles inspection
 

and brake check and adjustment
 

(7) Exterior vehicle washer(s) drive through w/brush around
 
Interior air-sweep
capability to trash fronts and backs. 


- 40 buses
system(s) at bits garages. (In smaller garages 


or less - an industrial vacuum might be used in place of
 

air-wcep).
 
as indicated.
(8) Supply of drtergent, brushes, mops, rags, etc., 


It is the present custom in Eaypt to measure oil in kilos 
rather
 

Since pumps can only reasonably be calibrated in
than liters. 

titers, it is strongly recommended that the more useful liter
 

measurement be generally adopted.
 

3v
 



All of these supplies and facilities should be located within
 
the service area, which would normally be an in-line, drive
through facility, normally designed for one-stop servicing.

Care in the overall design of the facility is important so as
 
to minimize wasted time and motion.
 

Proper supervision of the service line at all times is required
 
to maintain a given level of production, to insure that proper

records are kept (amount of fuel and oil dispensed to each bus),

and to prevent overfilling and overlooking. In smaller operations,

supervision of the service line might have to be combined with
 
running repair.
 

Records of the amount of fuel and oil dispensed, while kept by

the servicing crew, are the responsibility of the storekeeper,

who should check daily the starting and ending readings on the
 
dispensers to compare with amounts of fuel and oil dispensed to
 
individual vehicles.
 

B. Running Repair. It is axiomatic that the need for running

repair increases as the proper execution of preventive maintenance
 
declines. While impossible to eliminate the running repair

function entirely, the hallmark of good maintenance is a running

repair section of minimal size -- that is, small in comparison
 
to the preventive maintenance section. The size of the "deadline"
 
(vehicles awaiting repair) should also be kept to an irreducable
 
minimum.
 

The bases for running repair activity are the various reports

from drivers on defects, and problems found during the daily

inspections. When a problem is detected by a driver during

operation, it should be noted on the defect card kept in the
 
vehicle. Should the defect be serious, or such that the continued
 
operation of the vehicle might be dangerous or increase the
 
severity of the defect, the vehicle should be removed from service.
 
Making "road calls" -- answering requests for assistance -rom
 
drivers of vehicles with mechanical difficulties -- is another
 
function of the running repair section.
 

When it is determined that that a vehicle has a defect serious
 
enough to cause its removal from service, it should be set in
 
a separate area known as the "de-iline" until it can be repaired.

The prudent maintenance superint-indent keeps careful records on 
his deadline, noting just how long each vehicle has been out of 
service, and for what reasons -- lack of parts, insufficient 
manpower, or whatever.
 

- , 



Logistical support for running repair includes the maintenance
 
of a parts inventory sufficient to effectuate required repairs;
 
making sure that needed special tools are readily available; and
 
providing necessary vehicles and equipment to answer road calls
 
promptly and properly.
 

It is general practice throughout the industry to require each
 
mechanic to supply and maintain his own tools. Individual
 
mechanics are often assisted by management through periodic payment
 
of a specific amount for the maintenance and upgrading of his tool
 
kit. These tools, however, are the "common" tools -- hammers,
 
pliers, wrenches, screwdrivers, etc. The storekeeper at each
 
garage usually maintains a "tool crib"wherein special tools -
pullers, air wrenches, machine tools, rivet guns, etc -- are kept,
 
ready for use when required. It is mainly for the running repair
 
mechanic that the tool crib is maintained, since most of the other
 
mechanics are specialists, and are normally in possession of the
 
special tools that they are called on to use on a regular basis.
 
Supervisors should constantly and consistently insist that each
 
mechanic maintain his required tools in serviceable condition.
 

C. Preventive Maintenance/Inspection. This section is the heart
 
of a well run mechanical organization. Here, maintenance is done
 
on a regularly scheduled basis, with mechanics and servicers
 
going through a set routine in accordance with a written sequence
 
of activities that varies with the type of vehicle and the parti
cular kilometer increment. (See below). The inspection sequence
 
must be based on the manufacturer's recommendations -- unless
 
it-is, all warranties are voided. For example, the manufacturer ,
 
of a particular vehicle might establish the following guidelines:
 

Oil Change 3,000 KM
 

Chassis Lube 6,000 KM
 

Oil Filter 6,000 KM
 

Air Filter 6,000 KM
 

Fuel Filter 12,000 K4
 

Transmission Oil 24,000 KM
 

Differential Oil 24,000 KM
 

Fuel Pump Adjustmtnc 24,000 KM
 

Cooling System Flush 48,000 KM
 

Brake Relining 48,000 KM
 

Wheel Bearing Repacking48,000 KM
 

This list i far from co~;ita -- it is used for exam%1! n 



a.h efturerarecommendations1ofit itnancem"ave h determined through 
ie7'h te 1lowing schedule of unit' relacements will ii 

pxei5Ov his"purpoqes:; , 

A ternator~ . /48000 KM* 

, -48,000 KM,, 
Air,, Compressor 24.000KM 

.., F.uel Puip/inj ectors 48,000 KMa
 
i OLe a hee 496000 KM ,
 

ator. Rad
enia sn 96,000 KM
 
d * I'-fse 

,aschedue femaintenancactivities might be'establise
e 

Tale 1.,
 

,+gisti'l'SUpportfor
these activities is generally as follows:
 

u ... esoi.antar.(greaseeand
'oils) dispeonsed and metered in pit
 

r e,aoperaitorseeicle being serviced and inspected,'for. 

i','Poe enn' g ts:,n equipment ~ 

(4uVhoare unit' h 'ec', particular maintenance cy le. 

1 es e(5)te.n by",-the, inspector.I
 

the h 
ule sre 

owo pg shion en e.sca are 
c-samplema sc units sheduled:;td hb at s 66if ied 4 i-tervals ~~e ore they malfunction.. 

jrrexm ai'a m~sosar.cagd6nh samplesceue
trO'0O~tl_Mthe5alrn-ul& "t 41"00 K "'ecd The;onl'


itoA',tisiu e shouldbeuitdsectly in the drive
 ~ ni V~sifincn-reclutch.: These'are

usuialy re,'g ~ced'on a-, emons trted ,need basis -- but before4
 

,l.; ek.mple "'the, eng inns uld be replaced wHen oi:
 
~ mptionexcds'- liter p.oar,-. KM,, the clutch whe'n travel
,'xed *'ia'cran .mniuetc. But -these.'activitiest'sh'ould also,, ue,,done,-,on:;a .ni& exchange- basis, so as to mirninize vehicle downtime. , 

Q.,,,k4Unit"Shops lworkshbps)'. ,These shop~s are charged with re'pairig~~
 
'he~vros~nt remiovedby running'frepair --d, inspection 'crews,

d',w ~- ibidn n!'.earLgirv 'ri elements. These
 
~~ t~ and inspecti6o< donot hv o~
 

,, proxm tt h /ocated garz .. : r.+due: to ,
rating 7at+he,
31ned~lmet ,makel LLsz use of slcill .snccialization, -specia~ 

srerobero o tra iring, it i genera!.ly' 
.,6 akoh ave,one,,suc' -,unL: 

*4 
.hop',s

-+ ++% +;+ ; i~niv .+.v,,lnb - i + ,'+q•arv -a5.q ah' +.+ ++ ..a dhhe... + 
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arger unit shops can afford a considerable degree of speciali
eatLon. For example, it might be feasible to employ a semi
ikilled mechanic as a dis-assembler who takes the unit apart
 
%nd cleans it; one highly trained mechanic who inspects the
 
lis-assembled unit and decides which parts must be retained and
 
qhich replaced; and a skilled assembler who puts the unit back
 
Lnto working order with the new and retained parts as decided
 
)n by the inspector. This type of division of labor also
 
?rovides a logical promotion path Pnd pay scale gradients -
lis-assembler, to assembler to inspectov.
 

;sual unit shop divisions are as follows:
 

Engine rebuild/blowers
 
Transmission/torque converter-clutch-differential
 
Electrical-starters, alternators, generators, regulators,
 

thermocouples, etc.
 
Air-compressors, door engines, brake components, etc.
 
Fuel-pumps, injectors, etc.
 
Cooling - radiators, fans, etc.
 

While all these shops can and should be located in the same
 
general area (there is no need for separate small rooms -
in fact, supervision is made easier by having one large open
 
space), it is best to have a separate room with filtered air
 
supply where work on such items as torque converters, injectors,
 
and fuel pumps can be done. Small particles of dust and dirt
 
introduced into these units during rebuild can severely effect
 
longevity. This special room, however, does not reduce the
 
need for cleanliness throughout the entire area; work of any
 
kind suffers when it must be performed in a dirty environment.
 

Logistical support for unit shops would be in the form of parts
 
and kits required to replace items found to be defective,
 
the provision of special tools designed to ease and speed up
 
the work process, and the supply of whatever else might be
 
needed to perform the work -- an air supply to pow'ur tools and
 
hoists; so'vents for c- aninq; and proper instruwents for
 
testing.
 

This last is an important element in itself. .IoThcp, no 
mechanic can do a proper job without proper meas':-n and 
testing devices. Of major importance in any !ar s'.op is a 
device to detect hair-line cracks and metal fatiFue in critical 
parts and assemblies -- particularly engine blocks and heads, 
gears, transmission cases, etc. Further, each unit shop should 
have its own gauges and testers -- micrometers, :oue wrenches, 
and dynamcmet-rs in engine rehuild; ammeter/ 'r!-2:a-,'growler 
in electrical; pressure/volume gauges in f-ue. an,_'- air; 
pressure teste2rs in radiators; pressure gauqes and cther 
specialized tasters in torque converters, etc. 

Spec[al'i Shops. En addition to r aiuiIn 
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other shape are normally associated with this level of maintenance.
 
Such facilities include the ibody shop - rebuilding, repairing and
 
painting vehicle bodies; carpenter shop - rebuilding and
 
replacing wooden items associated with vehicles and operating
 
3tructures; upholstery shop - repa.ring damage to seats. Systems
 
operating electrically operated vehicles or systems with private
 
right -of-way would have other specialty shops - maintenance of
 
right-of-way, line crew shop, etc.
 

Logistical.support for these shops is virtually the same as for
 
the unit shops - i.e. required parts, supplies/and tools -- although
 
these trade shops would tend to maintain their own specialized
 
tool-cribs because of the unique nature of the tools required.
 

F. Stores. The storeroom, while largely the servant of the mecha
nical department, is nor.tally considered to be a part of the fiscal
 
function of the operating agency -- i.e under the same management
 
as the accounting dep.rtment. The reasons for this, in addition
 
tu the fact that it has more reasons for its existence than to serve
 
maintenance, are several. First, there is the need for close
 
financial scrutiny of all three logistical functions --procurement,
 
storage, and distribution. There must be a balance -- the most
 
cost effective production balance -- between labor cost and material
 
cost; and this can best be determined by a department not involved
 
in direct day-to-day production problems - a department whose duty
 
it is to watch the purse-strings for the entire system. Second, the
 
process of procuring, storing, and distributing requires clerical
 
skills -- not mechanical -- and these skills are best supervised
 
by those who understand them. Third, the specialized acco'.nting
 
devices (computers, posting machines, and the like) used in the
 
fiscal section can also he used for stores accounting, ensurin the
 
maintenance of proper inventory levels, checking and comparing costs
 
of procurement, and making required use projections. Fourth
 
(particularly in Egypt with its dependance on foreign pArts and
 
assemblies), purchaqing must be done on a high level, and far in
 
advance -- a functic best left to knowledgeable specialists in
 
finance and purchasing -- not mechanical engineers.
 

However, organization is a creature of person:,el availability -
and is dictated by it. There may well be 4%,riding reasons for a
 
particular organization because of the presence of or lack of
 
qualified personnel in a particular field. 3ut the reasons stated
 
above should at least be considt'red, regardless of personnel.
 

Just zs there are various levels of maintenance, there are also
 
various level- of storerooms. Each level has a specific mission to
 
perform, and requires specific tyes of re=:'ls and personnel.
 
Theae levels are:
 

I. Garage Storeroom. Each operc.uing gara,; re'quires its own store
roum, open and statfed durin: il those hour-. that maintenance
 



tiVity,,is'being performed at that facility. At the smaller
 

faci~itie# it may,be necessary that a mechanic act as part
time, storekeeper during certain times of day -- !,.but whether 

"thL's"b6:,the-case -or notf there should always be 'someone who is
 
h~ar'~ed~i~ iththe security of the stores, and with properly
 

maitaiiing. the, records.
 

Pesonnel cessar at this level are of three types -- often 
coibined into one or two individuals at the smaller installations.
 
Thes are ;,Storekeeper; charged with the proper operation of 
thesto0rero'om, overseeing stores personnel, maintaining records, 
Re~'iving~clerk charged with checking n¢w goods into the store

,.,-.roomi and'en'suring their' storage in the proper locations. Issue 
Clerk charged-with supplying the mechanical department with the 

4i >, and assemblies on. receipt of competent orders, andproper parts 
making proper entries on workorder, requisition form, perpetual
 
inventory,.or whatever. All personnel ':would be engaged in periodic
.,physical inventories.
 

The forms used at this level include: 	 '
 

( ) The perpetual inventory form, one of these forms is 
maintained for each different type of part or assembly kept 
in the storeroom., Inthe heading of this form is the part 
name and number, manufacturer, type vehicle on which itis used, location in storeroom, maximum inventory level,
 

and reorder point. The body of the card is columnar,.with 
repeating' rows of four basic column headings -- date, number Q 
of parts •received, number of parts issued, and balance. The 
last entiy in the 'balance column should .reflect the current.. 
inventory of , that particular part. This the...be 4: .affirmed or corrected ateleaseartwice aye level should 

conduct of a physical.inventory -- which should be supervised ; 
by someone not connected with the local,storeroom. 

(2) 	The locator card.' Each different part or assembly type
 
should. have* two locator cards,, each containing four essential 
pieces -of information - Part name, part number, type of 

V, vehicle, storeroom location. One set is filed by part number 
(which also usually denotes manufacturer and type of vehicle),f 
and 	one alphabetically by part name -- often subdivided by 
vehicle type. Thus, when a mechanic asks for a rart or 
assembly by either name or part number, even the' most t 

readily determine its locationL,inexperienced issue .clerk can 
in the storeroom. . '. 	 . 

(3) 	 Requisition form. As"parts are issued, the in7ntory level'.' 
will (,ventually reach'the Ore-order point"noted on the t 

"perpetual inventory ,card. When this occurs, the issue clerk'i 

4 flags theaoccurrence for. the storekeeper (usually by placing f 
the pernetual inventory' form on his desk:) and the,.torekeee, 
prepare4 a requisiticn to bring "the ;!er o -.- . a:c: to the,,,3 
'ma:-imrnum level, soh'.%- on the card. ' re u 'v - Lr 
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consisting basically of spaces for the entry of part
 
number, name, and quantity desired, is then forwarded
 
to central stores for resupply of the needed part or
 
unit.
 

(4) Work Order. This is properly a mechanical department
 
form, but needs to be mentioned here as it 4s an
 
integral part of the stores issuing process. Each
 
mechanic, when starting to work on a vehicle, should
 
have a serially numbered work order form issued to him
 
by his foreman. This order tells the mechanic what is
 
wrong with the vehicle, and/or what his specific tasks
 
related to the vehicle are. After that, each action
 
taken by the mechanic in regard to that vehicle is
 
entered on the form, and, of importance to the storeroom,
 
each part or unit used on the bus is entered. These
 
parts and unit requirements are transferred to the
 

(5) 	Issue Slip. This is the storekeeper's record of parts
 
and units issued. The issue slip contains such infor
mation as the number and name of each part requested, the
 
vehicle number on which the part will be installed, the
 
time and date of issue, the work order number, and a
 
place for the signature of the mechanic signifying that
 
he has received his order.
 

The storekeeper is also charged with the procurement,
 
storage, and disbursement of items other than mechanical
 
parts, some of which require a specialized form of issue
 
slip and inventory form. These include fuel, oil, grease,
 
cleaning materials, tools, stationery, and miscellaneous
 
items.
 

2. Central Storeroom. This storeroom has two main functions -
first, to resupply the various storerooms at the garage level;
 
and second, to provide logistical support to the unit and specialty
 
shops. Thus, the storeroom should be in close proximity to the
 
workshops. Usually, this is the highest level of store-room
 
necessary -- but in some extremely large systems (4000+ vehicles)
 
where more than one unit shop complex might be required (or,
 
in the case of Cairo Transport Authcrity, where a numLer of different
 
vehicular modes are operated ) another hierarchy of stores might
 
be indicated.
 

In performing its two major functions, the central storeroom
 
operates much in the same manner as its smaller counterpart at
 
the garage level. It procures parts, stores them, and distributes
 
them. In this case, however, certain more specialized skills might
 
be required, as follows:
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(1) 	Purchasing Agent. This position is charged with
 
procuring parts and supplies, having full knowledge of the
 
anticipated needs of the various shops and garages, the
 
location and lead time required by each supplier, and
 
an excellent knowledge of the competitive price structures
 
of the potential suppliers for each item to be purchased.

Putting all this specialized information to use, the
 
purchasing agent must maintain a proper level of parts
 
and supplies, neither overstocking (particularly in the
 
case of vehicles likely to soon become obsolete) nor
 
understocking (more serious, because lack of parts can
 
keep expensive vehicles out of service), and obtain the
 
best possible prices, given the necessary lead times.
 

(2) 	Disposal Agent. Each shop and garage, as a matter of
 
course, produces a large amount of scrap metal and used
 
oil. Scrap metal -- obsolete and junked vehicles, worn
 
out engines, transmissions and other useless parts and
 
metal shavings -- has positive value only if sold off and
 
removed from shop and garage premises. Laying around,
 
taking up space needed (planned) for operations and
 
maintenance, it has negative value. The same can be said
 
for drain oil. If it can be sold off to re-refiners, it
 
has positive value. If it is allowed to accumulate in
 
pits and on shop and garage floors, it has negative value
 
in terms of creating an undesirable place to work, making

pits unusable, causing accidents, and destroying tires.
 
Therefore, the disposal agent is a most important element
 
in the logistics chain. His knowledge of potential
 
buyers and prices for these materials can turn negative
 
value into positive -- but without this skill, profit
 
can easily turn into loss.
 

(3) Miscellaneous skills. The larger central store-rooms
 
are likely to need such skills as fork lift drivers, key
punch and computer operators, posting machine operators,

typists, and the like. The purchasing agent may need
 
a staff of expediters, and shipping clerks will be needed
 
to prepare shipments to the various garages. Truck
 
drivers will be required to make deliveries and pick
ups at the garages and other locations.
 

One of the least understood tasks of a central storeroom in a
 
bus or truck operating system is its role as intermediary between 
the -larage and the central unit shops, and its role as a "slack 
adjustor". As stated before, the major purpose of preventive 
maintenance is to permit very close scheduling of manpower -
neither to have too much nor too little for the employees to do 
at a given time. Thus, with re:;ular inspections based on 
kilometers of travel per vehicl., the garage maintenance super
intendent knows fairly precisely how many man hours of labor he 
requires each day to accomplish nis mission. The only unknown 
lies in the area of running repair; and if the maintenance 
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program is a good one, tais will be held to a minimum. He also
 

will know exactly how miny units of various types he must remove
 
This is part of his budget, just
and exchange in a given period. 


.as much as are his expenditures for man hours, fuel, or whatever.
 

At the same time, the central workshop manager, knowing the
 
maintenance schedule of the subsidiary garages, will know quite
 
accurately what his repair and rebuild rate for various types
 
of units should be, and he budgets accordingly. However, no one
 

cai possibly foresee all contingencies -- and this is where the
 
They maintain a
various levels of storerooms come into the picture. 


few spare units of each type likely to be needed. When a unit
 

to be repaired arrives from the garage storeroom at the central
 
stores, a similar unit in good condition is dispatched to the local
 

storeroom. 
 (Local stores should not normally carry more than one
 

spare unit of a given type, unless daily demand exceeds that).
 
Central stores sends the unit to be rebuilt along to the proper
 
shop, and accepts any rebuilt units that flow out of the shops.
 
In this way, a constant rate of production can be sustained, with
 
any over production going into stores, to be eventually depleted
 
in times of higher than norma'. demand, or in a subsequent period
 
when the workshop manager has adjusted his work force to more
 
nearly approximate demand.
 

C. Stores Accounting: This is a specialized branch of accounting
 
yet is little
that :.s an important part o the overall process --


pract:ced and less understood. The purpose of stores accounting
 
is to provide a basis for oost accounting, to provide necessary
 
management information, to provide the purciasing agent with the
 

information he needs to be able to plan effectively, and to provide
 
a centralised store of information that can be drawn upon by all
 
interested parties.
 

For Example : A properly maintained stores accounting system can, when
 

coupled with proper cost accounting in the shops and garages, compare
 

-he cost of maintaining any single vehicle or class of uehicles with
 
any other vehicle or class. A properly maintained stores accounting
 
system can immediately send warning signals to management that stock is
 

too much or too little for any class of vehicle -- in other word,
 

a check on the performance of the purchasing agent. A properly
 
maintained stores accounting system can enable the disposal agent
 
to know the quantity and value of surplus parts that are on hand,
 
and where he might best dispose of them at the best price. A properly

maintained stores accounting system will allow other companies operatinc
 

the same types of equipment to know if needed parts are available -

and this can be beneficial to all concerned.
 

Just what'does a properly maintained stores accounting system consist
 
some of the forms that were written of earlier
of? 'asically, it's 


in this memo -- the issue slip, the inventory form, and the requisi

tion. In addition, certain Summary forms based on these ar r: ird, 
and some type of data processing equipment---,c:utcr if pc..w: 
.. if necessary. - 12 
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Iddaily , :the system works like this. Goods are purchased from 
Sutside on, the, basis of a purchase order. When the goods arrive' 

two accounting transactions take place.-- a debit is set up for the
[j~os'iw.in. istock in the central. storeroom, and a credit is 
e'sitabiished as -a claim against cash (accounts payable). Later, 
whgen-the goodsi are paid for, accounts payable are debited and cabh 
credited. When the-stack is transmitted from central stores to a

',"garage storeroom, a credit is entered in' the amount 'of the 
monetary'amount of the items transferred in the central stores 
a&ccount, and a balancing debit is established in the local garage
stores account. 

'G:ods may also pass out of central stores in other ways. The most
 
c:xo;non of these, of course, is to the unit repair shop to be used 

- in the repair of a specific unit.' When this happens, a credit is 
made to ,the-central stores account, and a debit is made to the
 

,appropriate:unit shop., It should be noted that no cost is yet

,astsigned to the item -- it is expensed only at end use. When the
 
unit is fully rebuilt,the price of all the parts that went into it,
'. hich came out of the central stores stock, plus the price assignedi

,Qyhelabor is credited to the'uuit shop, and debited back to central 
stores. Thus, central stores now has a unit in stock that has a 
specific price in terms of X.abor and materials. It is also possible
that central stores might pr .1-rate part of its operational cost to 

r; ea h item that flows through in order to completely pass all costs;' ,dot 'to the'end use. 

At times, items may pass out of central stores'directly to an end
 
use -- Say, stationery used in the central office. In such a 
case, the central stores stationery account would be credited, and 

- an expense charged against the user -- going to the proper expense 
category in thel general ledger. Another case might occur when 
goods are declared to be surplus and are sold or otherwise disposed
of.- The purchase price of these goods is credited to ,the central 

[i stores, and an expense is established (offset to the extent of any 
. moneys received) in the disposal account. 

,When goods are acquired by the local garage from central stores,
',they ' are, as stated before, debited to the proper local stores
 
account.-' Since almost all use after this would be end use,

accounting is somewhat simpler. 'On a part or unit issued to a

p'arricular vehicle, a credit is made to the appropriate local
 
'!or-.s account, and an expense (debit) is 'incurred by the 
'individualvehicle. Thus, costs canbe kept on a Vehicle by
 
1;-hicle basis.
 

should be noted that in all the above transactions, costs are
 
nct-incurred until end use occu:s. At that =ime, the cost is
 

r" chiarqed to the partlcular vehi-ci ,and/or activity receiving the 
d,;As in .the previous e::a:,2te, the cost is.chared not only

to;-he individual vehicle, bu- zo running repair as a line itemi
in-'-he profit and-loss staten,-.:, if that was the denartment where 

t~i .,.'in -.se occurred. -. In the c: f an issue of dotorgent to the 
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service line for the purpose of washing vehicles, the charge
 
is to the vehicle fleet (thing) (later to be prorated evenly
 
among all the vehicles), and to servicing - activity.
 

There is an exception to all of this -- many systems maintain a
 
class of goods known as CD, for Charge Direct. These are
 
usually fast moving items of low-unit costs -- say, for
 
example, motor mount grommets. When these items are purchased,
 
they are Charged Direct to the fleet and/or activity in which
 
they will-be used, and no further paperwork is accomplished.
 
In order to maintain a sufficient stock of such items or, hand
 
without inventory cards, the common practice is to bundle or
 
bag a minimum (re-order) number of the items together, so that
 
when the issue clerk is forced to go into the bundle or bag to
 
fill a request, he so notifies the storekeeper, who prepares a
 
requisition re-ordering up to the maximum amount.
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TABLE 1
 
SAMPLE MAIITENANCE SCHEDULE 

hitLtu iacc Schcdule ID
 
.. - Lnjousand If. 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
 

Items Covered:
 

Oil Change x x x x x x x x x x x x x x x x
 

Chassis Lubrication x x x x x x x x
 

Oil Filter Change x x x x x x x x
 

Air Filter Change x x x x x x x x
 

Fuel Filter Change x x x x
 

Transmission Oil Change x x
 

Different. Oil Change x x
 

Fuel Pump Adjustment x x
 

Air Compressor Exchange x x
 
Co,,lij,,h System Flush x
 
Brake Relining x
 
Wheel Bearing Change x
 

Alternator Exchange x
 
Starter Exchange x
 

Fuel Pump/Injector Exc. x
 
Dif ferential 1.xc. 48
 

Radiator Exc. 96
 

'aintLunanco Schedule ID A B A C A D A C A B A C A E A

"A F2
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1.0 

OVERVIEW
 

1.1 BACKGROUND
 

The vehicle maintenance study is limited to the public sector
 

bus and truck companies. These organizations, while all
 

involving transportation, can be divided into three Classi

fications, along organizational and operational lines:
 

1) Public sector truck companies
 

2) Public sector bus companies
 

3) Transportation authorities
 

The trucking fleet operated by the government is a small
 

portion of this sector in Egypt. The mission is to haul
 

public cargo, principally to and from the ports and interior.
 

A very small percentage of the total load is made up of pri

vate sector goods, sought only to avoid unloaded returns from 

delivery of public sector cargo. There are currently five 

public truck companies - Goods Transport, Rural Transport, 

Direct Transport, Transportati;, orks and Heavy Transport. 

All companies serve Cairo and Alexandria, and have a specific 

geographic zone to cover. These operational zones are exclu

sive.
 

Each company is authorized to have a certain capacity, and
 

receives government support to maintain this capacity in the
 

replacement of obsolete units. Should demand for trucking
 

service significantly exceed the total capacity, the Egyptian
 

government creates a new firm. This last occurred in 1971.
 

Each company is autonomous in its operations and is expected
 

to remain profitable. Each firm has a service area, although
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there is considerable overlap in these areas from 
company to
 

The companies utilize private trucking cooperatives
company. 


on a regular basis to carry some of their freight.
 

The public sector bus companies were produced by the 
nationa-


In 1964, the organilization of transport companies in 1961. 


zational structure was altered to form four separate 
companies
 

The
 
in the configuration that continues up to the present. 


- East Delta, Middle
 serve specific geographical areas
companies 

Each bus company provides
Delta, West Delta and Upper Egypt. 


both intercity and intracity service with the zone 
of operations.
 

The companies are autonomous, run by a board of 
directors
 

appointed by the government (four directors) and 
the employees
 

Each firm is expected to earn a profit on its
 (four directors). 


operations.
 

The transportation authorities provide public transport 
for the
 

These
 
two major metropolitan areas, Cairo and Alexandria. 


authorities serve the public in the urban areas 
and are regarded
 

as service organizations in contrast to commercial 
organizations.
 

They operate buses, trains, trolleys and in Cairo, 
river trans-


Both systems produce large operating
port for passengers. 


losses which are made up by subsidies from the Egyptian
 

government.
 

In July 1978, a new transportation company was created 
from
 

the assets of the Cairo Transport Authority. The 400 new Ward
 

buses were transferred to the Greater Cairo Bus Company. 
The
 

still in its initial phase of operations,but the
organization.i 


intention is to make the company a.commercial organization.
 

The CTA assigns routes to the company, and maintains 
the assets
 

used in the formation of the company as investment.
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~~OOD I ATIO 1TI 11 N TI IE TRArJSPORTA fI ON Si-' 

Tne,,pL lic, transpor~ation companies are placed -?Jt,,ii the
 
k--;lm ,o& responsibility of the Ministry, of Transport.
 

ti 4IoUponnationalization, the:bus.and truck companie:.i .,,cre placed 

'uncl r-the general control of the General. Organization for 

ffTecity Passenger Transport and the General Authority for 
-RjGoods.Transport.The organizations regulated the
 

'oera ions of the.companies and handled coordination .bdtween 
h and "f.rs other' entities., Centralization of certain major 

airsas well as .vehicle acquisition and spare parts purchase 
wasigned tothe General Hile Company for Automotive Rcpair. 

Since l975'.,"the Egyptian govermiient has taken steps dcsicncd 
•to 	heighte:n.accountability for public sector companics through

irthe responsibility of operational authorities. The 

General Organizations for both the bus and truck co-r, anics 

y-tfwere abolished. The Technical Sc--retariat of the Under

-Ae.secreta ,.'of'Transport has 'maintained an overall supcrvih.rv
 
"authority oveIr the ~corpanics, is exorcised -.
butthis through
 
approval of the budget and other formal procedures, not in
 

operations. This'increased7,, freedom to maneuver was utilized
1 

to chip)away.%at the position of the General Nile Co. for 
L;Atomoi 'Repair. The companies are currently free to-laake 

h'asci.docisions as' to expansion of facilities, the -)urchasu
 
oIf':spare parts,, new vehicles and equipment. ' Cormion interest
 
dctater'aJL'. hddigtqte o arts or vehicle purchases
 

',;:-vihen the eds are generalized, however, this is not an 

o lition. At present,'only tire purchases and an occasional 

,spare parts order is channeled-through the Automotive Repair
 

Compny-The Ciairman of that organization has indicated that
 

OS athi somewhat at loss to how st-totni a as onto 

~~~ new~situatno.D.c'tingti att~ra-ct a consi~cradhlc'i to 
of :the ,p2.ivatouoobl overhaul. trade( in the Cair.o 

*4area~~~~'to1 '''.hi3sos' 

http:supcrvih.rv


o" 1.. c r o t c, thu ir 

3At -r,e r 6! redi 

e"as O d p r s an ,th a t -o n e 1..,:e :o-. r e a ', .:
 

,q,e~ap _hasr_-oto cd by the re or .* These*positiv e cease-,, ,. .l; 
d- contrbialanced .eby thedesire of a ch
 

o anda.imize to 'build itsits independence ownces, I-C 11 onebaace y h israo 

i ; esults in the unnecessary duplication of 

ccjlic-)iit'rchase of expensive equipment that will b~e 

undcruil 4 %,'asted. 

t ths , picture ,is somewhat unsettled. The bus 

the .ancVtr,,- cmpanies appear to recognize that their problems " 

' i'd&l producing an amount of voluntary coope

'.tcnal relationships within 1the upper ecaelons, of 
1tIQaare nt seem to be helpful in this regard. Thr.ough 

Ioushdicussion- it has become clear that there is a . 

L[ricg titihnthat more coordination and rationalization of .th" 
strticture of the publicbus,and truck companies is required. 
,TI! 6cact nature of this need is still an area of great debate,.. 

h '6nc,supaate entity being' hcsitant to compromnise its
 
j n ondence of action. '
 

4 The urban transport:o9ganization,' the Cairo Transport Authority 
nnd the Alexandraa Transport Authority appear to operate with 

great deal 'of autonomy.' They, are dependencies of their 
V1i"ecctive .overnorates, and do not report to the Ministry of 

4. 1jerational are made up the of,T2;zsport. losses by ministry
'rInoncc. The Greater' Cairo Bus,.Company was..crcated from the 

tlsseLs of the CTA, and the CTA retains a large share of 'the
 
nt .worth of.. the Company, as well as assigning the routes to
 

~the GC,.opany,' Conversations:, ith' company officials indi
cate nahtthe new organization -reports. to the Ministry of
 
Aransport and to the Cairo Governorate. 
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e4i+iir oif t c: of c:z:rdination in the public :,.t-
ENVZ6V iS 111 anL-f of investment' by the vardo !; orga

ic CTA, Delta, he'a Middle and Last Delta, Rrc cu'-
L eyJ have invested large resou- as il Facier 

'litie"s that ar_ -- rdesigned - of a scale far beyond their
 

'piosent needsnt The nci workshop and rebuild facility of the
 

CTAgun in 1972 near the Gisr el Suez Garage, has been
 

1)iartially completed at the coot of 3.5 million LE'.
 

completion will require another 7 million LE and equipment 

aeds a further 3 million LE. Middle Delta's nrw; Tanta central 

wtor.shop and training center has consumed from 3-4 million LE 

! 	 'd will nced 5-6 more to finish. JEast Delta's ne" Cairo 

regiion central workshop/stcreroom/garage will reach a const:uc

tion cost of 3.5 million when completed sometime in 1980. 

I 	a similar manner, the truck companies operate their part to
 

.-destination traffic with little regard for each other. InL'

change of cargo and transshipment nodes between firms arc un

hI:nown. The loc"ic of having 5 separate companies serving 

,	Alexandria and Cairo as we],l as the patchworc distribution of 

governoratfas has apparently never been questioned. 

fz 
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2.1 

2.0 

PUBLIC SECTOP ACCOUNTS
 

ACCOUNTING SYST11-S
 

The entire public sector follows a standardized system of
 

accounting as a legal requirement. In practice, however, it
 

has been observed that there is a considerable degree of
 

latitude in the formulation of accounts to the point where
 

at times it is difficult to compare the accounts of the
 

different companies.
 

In Egypt, the fiscal year coincides with the calendar year. 

Following the end of the operational year, each company pre

pares an annual statement on the result of its activities and 

its situation as of December 31. An annual report is pre

sented by the companies to the Mini : r:' of Transportation 

within the first six months of the nc: year. The accounts 

are reviewed by the Technical Secretariat of the Ministry. 

Approval is given by the General Asseoibly of the Transport

ation Sector which functions similar to an annual meeting of 

the shareholders. The Assembly is chaired by the Minister 

and attended by representatives of the Ministry, the Technical 

Secretariat, the bus and true: companies, the Ministry of 

Finance, the Ministry of Supply, the Central Accounting office 

and the Ministry of Defense. The accounts are inspected, 

revised and approved by the Assembly. Recent revisions in 

accounts have concerned the setting up of new categories of 

revenues and the revaluation of inventory items, resulting in 

the reduction of net profit. 

The Cairo Transport Authority and the Alexandria Authority are
 

not subject to the Assembly, being dependencies of their
 

respective governorates. Accounts for the Authorities are
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-	 A, 

itc e d to-, 4v" inistry of Finance and t Cove n 0nrs " 

o nts make up the core of the annual reports - the 

on current acccx., t, and the pro- . .""nce.sheet, 'te production 

o 	uctionaccount.. and profit and loss stat..... The balance 

sheet is present-d in its.usual form, with assets on one side 

an -liabilities,on the other. Terminology varies from U.S. 
"Standards, but theconcepts are similar.. Profits are entere 
 -


as a separate item on the liability side and shortages or
 

losses"on the asset so as to balance the account. A lengthv
 

list of reserves and provisions is carried on the liablit, '
 

The current:'prodouction account reveals the income from ope
rations and other sources and the related costs, divided
 

' into salary and wages, operations, orncraLion needs ald othc.
 
expenses -,depreciation, provisions and other hiinor costs.
 

Miscellaneous costs and income are grouped in'o a category 

'.labeledtransferring income (expenses), and usually add up
 

to .significantamount. The profit figures in thu pro
:""duction account may differ from the balance sheet due to the
 

' practice of carrying fo ard of previous year's debt or 
,n:1revious year's profit on.the balance sheet.
 

:The,most important account for the purpose of this study is ;"v
 

the Production'and Profit and Loss Statement. Operating
 

costs are distributed to two cost'centers: production and'
 
production services. Production includes everything relating

tothopertin of the vehicle-wages of driver s and col

lectors, gasoline, oil, grease, spare parts, license fees
 
_-'and 'insurance,. Production, services iref-ar to: support services :.:: 

for the vehicles; maintenance, shops, garages, mechanics, ' 

service vehicle, etc..,. 

,,'~~'The, lexandria Authority, did not provide sufficient infor 
_,.nmation.to allow'an analysis of its op'rations.
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2.2 

Operation income from fares, scrap sales and ot!:rr categories
 

is balanced against operational expenditures t: arrive at the
 

operational profit. Finally overhead in the form of admi

riatrative, financial and non allocated miscellaneous costs
 

,a compared with the operational and miscellaneous income to
 

secure the net profit and loss. The Cairo Transport Authority
 

differs from other organization in that spare parts are
 

included as a service (maintenance) cost and not as an opera

tions item.
 

THE MAINTENANCE BUDGET
 

Investigations during this report period has failed to uncover
 

a maintenance budget as such for the truck and bus companies.
 

A preliminary maintenance budget has been prepared in cases
 

where necessary detailed information was available.
 

The production and commercial accounts divide costs into three
 

major cost centers. For maintenance activities, it is neces

sary to examine the production costs, which include spare
 

parts, grease and oil costs as well as other operations re

lated expenses, in addition to the production services account,
 

containing support systems expenditures, principally those
 

categories associated with maintenance and storeroom costs. To
 

fabricate a makeshift maintenance budget, certain items were
 

combined from the two sub accounts.
 

The Cairo Transport Authority separates its costs into
 

operations, service (maintenance) and overhead. Maintenance
 

categories include all maintenance items. The CTA was the
 

only organization that routinely divided costs and revenues
 

by facility. Each garage has its owm statistics as do the 4
 
1
operating regions
 

1 	The CTA recently created a new region called the Middle
 

Region to make 5 operating regions.
 

2-3
 



Discussions with responsible officials of the organizations
 

reveal the absence of a cost system. In the case of the bu3
 

and truck companies, the information is not even arranged in
 

a manner that establishes cost centers. The CTA in this
 

regards, perhaps due to its scale, is more satisfactory.
 

Initial requests for cost and revenue information made to the
 

bus and truck companies provoked interesting responses. Most
 

organizations claimed to be incapable of delivering such
 

statistics. The Vehicle Maintenance Study team was told that
 

this would be "very difficult" at best. It was clear that the
 

accounts were not kept in a manner that allowed ready access
 

to facility information. Costs and revenues are not analyzed
 

on an operational unit basis, but only on a company wide level.
 

There is basically no financial information kept on the
 

individual garages, and the administrative system is highly
 

centralized, with very little feedback from the field.
 

Not one bus or truck company returned statistics on individual
 

garages or workshops during the initial phase of this Study,
 

and it was only at the very end of the second phase that some
 

data was offered for selected garages.
 

As far as can be determined, there is no record for unit costs
 

of specific repairs, for routine servicing and consequently
 

no detailed study of labor requirements or input needs. In
 

addition this means that no statistics are kept showing the
 

level of performance for each shop in term of productive
 

efficiency. Each shop is apportioned a share of the budget
 

without study of its requirements or its use of the allocat-.
 

The cost situation contrasts with revenue side; it is evident
 

that a more careful watch in kept on income and statistics
 

are usually maintained on branch revenues. During visits
 

garages we have been shown forms detailing income I,,each
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Each vehicle is reported to
vehicle per day and per month. 


have a history of repair, but the actual time, labor 
and
 

parts required for the repair are not available, No tracing
 

is nade of rebuilt units which are transferred from 
one
 

vehicla to another.
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3 C) 

A14ALYSIS OF ACCOUNT
 

3.1 BACKGROUND
 

An examination of the accounts of the bus and truck companies
 

and authorities presents certain fundamental problems. It
 

proved to be very difficult to secure adequate information,
 

and the questionnaire on financial matters that was submitted
 

to the organizations elicited very mixed results, and quite
 

In the end, much of the
 a few questions simply vere ignored. 


taken from the Ministry of Transport.
information needed w.as 


In examining these accounts, one often gets the impression
 

that they are merely bookeeping operations, which must balance
 

on the income and e::pcnditure sides.
 

3.2 GENERAL FINANCIAL SITUATION
 

The financial situation of the companies and authorities
 

being studied has a great impact upon the level of the mainte

nance activities being carried out. Although not the sole
 

determinant of the condition of a vehicle fleet, availability
 

of sufficient funds is indispensible. In this respect, the
 

general financial picture of the companies does not bode well
 

for vehicle :aintenance. L~abilities are very heavy in
 

In the United
relation to assets, and the income is anemic. 


States these co:.v)anies 'aould be in serious trouble. This is
 

the conclusion in the absence of a detailed item by item audit
 

of the companies which would undoubtedly turn up over-valued
 

or questionable assetsv inventories for obsolete vehicle types,
 

and double accounting of items.
 

return on net
Conventional financial measurements such as 


fixed assets and the ratio of current assets to current
 

All bus cDmpanies
liabilities reveal a dismal picture. 
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report current az:ets less than current liabilities in 197S,
 

and the highest return on fixed assets is at 4.2%. Truck
 
companies are in somewhat better shape, with the current
 

assets at least exceeding the liabilities. The return on
 

fixed assets however, is not impressive and, vith an
 

exception of a high 9.9%, the ratios are marginal.
 

The accounts of the Cairo Transport Authority demonstrate
 

the negative financial situation of the Authority. The current
 
assets to current liabilities ratio is the highest of the
 

entire bus sector because of the CTA's classification system.
 

In 1978, the Authority reported the loans as totaling 148 LE
 

million. This immense figure, larger than the fixed assets,
 

is principally comprised of loans from the Ministry of Finance.
 
Apparently the subsidies paid by the government are regarded
 

as "loans". This is a questionable practice, as the likeli

hood of repayment is extremely remote, not to say impos-ible.
 

An organization with a net worth of 16.5 LE million and asset.
 

of 81 LE million is obviously in a financial quandry.
 

BUS
 

M E W Up.E. CT A I Greater 

Cairo 

return on net 4.2 .2 3.4 2.6 (1.48) -

fixed assets 

current assets
 

to current .8 .6 .8 .6 *1.34 .11
 
liabilities
 

1 1977 figures. The CTA claimed it could not provide depre

ciation total for 1978.
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TRUCK 
Trans-

Goods Direct Heavy Rural works 

return on net 2.1 9.9 3.2 (5.7) -
fixed assets 

current assets
 
to current 1.5 1.5 1.2 1.3 1.1
 
lialbilities
 

3.3 COSTS
 

The budgetary information returned by the bus companies
 

indicate a serious trend of rising costs in the past few
 

years. The rate of increase varies from 26.1% to 46.1% for
 

the bus companies, with the largest increases evident in ope

rations and production services. Costs are affected by infla

tion in the economy and also by expansion of the level of
 

service offered. All companies providing ridership and kilo

mter statistics show an increase in service. A paradox
 

in the expansion of kilometers run on a significant scale did
 

not result in a proportionate rise in ridership. It is unknown
 

ifhether this is inadequate record keeping or if the companies
 

are attempting to extend service to isolated less populated
 

areas.
 

Revenues have also risen, but not at the same rate, except
 

for Middle Delta Company. In general the 2 years have
 

witnessed a tightening financial picture, with revenue/km
 

remaining generally stagnant.
 

The accounts of the Cairo Transport Authority show that the
 

operetional loss has increased at a rate of 20.8% per year in
 

the 1976-78 period. Costs for the last two years f : bus 

operations have increased by 21.9%, whila Levenues i wgistered 

a growth of 9.3%. 
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The truck companies accounts show more modcrate cosL i:icreases,
 

with service cost for vehicles being one of t*i most dynamic
 

items. Revenue has more or less kept pace with costs, and
 

profits are reflected in on,.:-ations accounts exce-t for the
 

large losses for the ieavy Transportation Company. A curious 

feature of the truck company accounts is the recording of
 

profit in production accounts in all but one of the 5 companies
 

for the period 1977-1978, v.nile in the balance L-c.et, all
 

companies except one report losses. The e !-nation of losses
 

carried forward from previous years is the one ;iven, but
 

there must have been a loni accumulation of r"ch losses prior
 

to 1977 to have such a generalized effect over the entire
 

trucking sector. Even more curious is the 1lural Transport
 

Company which shows both profit and losses for the 1977-1978
 

on its balance sheet.
 

Concerning maintenance expenditures, it has previously been
 

mentioned that there appears to exist no budget for mainte

nance as a separate cost center. For the bus and truck com

panies through examination of the detailed accounts, a make

shift maintenance budget was extracted for the bus companies.
 

The figures on a per bus basis for 1977-1978 appear reasonable,
 

although the differences in labor ctst and parts costs make
 

it difficult to use U.S. experience as a guide. Wqhat is
 

extremely interesting is the possible effect of the rising
 

trend of cost has upon maintenance activities. Maintenance
 

by its very nature, is a service to a vehicle fleet, and in
 

itself, riot an essential daily input into opprations. Cost
 

cutting in service area and frequency of runs is more difficult
 

than, for example, reducing the frequency of maintenance, or
 

the supply of spare parts. The long run consequences of such
 

a course are extremely negative, but it is attractive to an
 

inflation-harassed management.
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For the public sector bus companies, the amounts dedicated to
 

maintenance have increased in absolute terms from 1976-1978,
 

but in relative terms, there is evidence of a decline in
 

proportion to other budget items. This trend is extremely
 

suggestive.
 

Maintenance Expenditures
 
and a % of operational costs
 

MD ED WD UP.E.
 

1978 39.5 41.2 40.9 47.1
 

1977 41.5 44.0 44.7 58.4
 

1976 43.9 45.3 - 50.4
 

The rate of increase of maintenance expenditures for 1977

1978 gencrally lagged behind other costs, and the key item of
 

costs for spare parts and batteries registered a very small
 

growth.
 

Rates of Increase in Costs
 
1977-1978
 

MD ED WD UP.E.
 

total operational cost 30.9 37.3 40.3 33.4
 

maintenance cost 24.4 28.8 37.6 7.5
 

spare parts & batteries 3.6 29.9 33.01 18.0
 

The Cairo Transport Authority was able to provide a detailed
 

maintenance budget for the organization, regions and for each
 

facility.
 

The CTA accounts show that the organization has also faced a
 

serious trend of price increases, although the rate is lower
 

Iest Delta's accounts cosbine parts and batteries, tires,
 
and miscellaneous maintenance equipment and supplies
 

3-5
 



than that of the bus companies. Maintenance .-ctivities
 

consumed a marginally greater portion of tot,' resources
 

from 1977 to 1978.
 

Cairo Transport Authority
 

1977 1978 
maintenance as 

% facility operation costs 27.5 28.1 

Rate of increase in costs,
 
1977-1978
 

Total operational cost 21.9%
 

maintenance expenses 24.6%
 

expenditures on iDare parts
 
and materials 39.1%
 

Total resources dedicated to maintenance is much less than
 

for the bus companies, principally due to the tremendous
 

burden of depreciation over a 4 year period. For 1977 and
 

1978, vehicle depreciation made up approximately 30% of
 

total facility cost, while for the bus ccnpanies, depreciation
 

is in the range of 15-17% of total cost. The value of spare
 

parts used in 1970 represents a 39.1% increase over the 1977
 

total.
 

The CTA, despite its financial situation was able to not only
 

stabilize but to maximally increase its expenditures on vehicle
 

maintenance. This is perhaps because the CTA is not subject
 

to the "discipline of the marl:et place". In this regard the
 

CTA is in an advantageous position - it is not expected to
 

extract net income from a very difficult cost - revenue situ

ation as are the bus compaknies.
 

The public sector truck companies did not provide sufficient
 

details to create a separate maintenance budget. A rough
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combining of production service cost, which includes items
 

extrane.2us to maintenance activity, but is as close to an
 

approximation as possible under the circumstances, shows that
 

maintenance and other services have more than kept pace with
 

the rest of the expenditures.
 

Maintenance and Production
 
Service Cost
 

Goods Direct Rural Trans. Heavy
 
rate of increase
 
of operation cost
 
77-78 21.1 31.9 23.6 7.9 8.2
 

rate of increase
 
maintenance 77-78 57.7 45.4 39.4 9.4 15.4
 

% of operations
 
cost - 1977 45.8 61.1 50 73.3 49.3
 

% of operations
 
cost - 1978 59.6 67.3 56.4 74.3 52.4
 

This proportion of resources dedicated to maintenance is
 

generally quite significant, and in the case of Transport
 

Works, is remarkable, and even questionable. The statistics
 

indicate that maintenance activities have been given a signi

ficant proportion of total resources, and Ithis proportion has
 

been increasing at a steady rate from 1977 to 1978.
 

This may be due to the policy of truck companies to purchase
 

their vehicles in large blocks in one year. The truck com

panies are currently operating many vehicles from 1975, and
 

they will become more expensive to operate with each passing
 

year.
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Both bus and truck companieE have been subject to cost increases
 

for the past few years. Wages have been risen at a rapid rate
 

as have most inputs for operations. The organizations have as
 

a rule been unable to collect revenues at the same pace as costs
 

increasing. This trend has apparently produced cost control
 

programs particularly in maintenance for the bus companies, and
 

while the truck companies have not reduced maintenance pro

grams, the truck firms are hard pressed financially. Neither
 

the bus nor the truck companies have generally been able to
 

adjust their income in relation to the expenditure trend. This
 

is having an effect on the ability of the companies to ade

quately maintain these vehicles and this effect should become
 

more pronounced in the future as the toll on the equipment
 

becomes more visible. In this respect the CTA is fortunate to
 

have recourse to the Ministry of Finance.
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VEHICLES
 

4.1 VEHICLE ACQUISITION
 

Depreciation of buses and trucks is calculated cag a straight
 
line basis, with no salvage value assessed. The useful
 
life of a vehicle is estimated to be 4 years for the Cairo
 
Transport Authority and 8 years for the truck companies and
 
most bus companies. East Delta, due to its combination of
 

urban and intercity service, evaluates the lifetime as 5
 
and 7 years. Should a vehicle provide service beyond this
 
time, half of the standard depreciation charge is deducted
 
to cover eventual replacement costs. Due to the limited
 
capital budget, however, the life of a vehicle is frequently
 
extended beyond this time, not because the vehicle is still
 
serviceable but due to the impossibility of replacing it.
 
In the bus company fleets the replacement problem is parti

cularly acute, with some buses in service from 10-15 years.
 
Such a situation, in light of the knowledge acquired during
 
this study of the quality of tha garage and shop activities,
 
cannot be due to high standardn of repair and preventive
 
maintenance. 

4.2 VEHICLE AGE
 

An examination of the vehicle ages of the bus companies shows
 
varying degrees of ability to replace older units. The
 
picture is generally of a fairly old vehicle fleet, somewhat 
modernized by purchases of the past 2 years. The East Delta 
and Upper Egypt show a high portion of their fleet reaching 

obsolescence, with East Delta recording 27% of its vehicles
 
in the 8 years or over classification. In Middle Delta this
 
category reaches 35%, with some vehicles reported to have
 

15-17 years in service.
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Vehicle Age Bus Co.
 

Middle D. E.D. U.D. Upper E.
 

0-2 years 33% 8% 49% 39%
 

2-4 " 19% 30% 21%) 14% 

4-6 " 7% 15% ) 
6-8 " 6% 10% 12% (47% 

8+ ' 35% 27% 17% 

The buses in Cairo urban service are more modern than those
 

on intercity routes. No vehicle put into service prior to
 

1973 is currently operating. All buses of the recently
 

created Greater Cairo Bus Company have been in service under
 

2 years, while 80% of the Cairo Transport Authority fleet is
 

in the 0-4 year old categories, despite the transfer of the
 

new Ward buses to the Greater Cairo Company.
 

Vehicle Age-Cairo Urban Service
 

CTA GCB Co. 

0-2 years 32.3% 100% 

2-4 " 47.8% 

4-6 U 19.9% 

6-8 0 
8+ * 0
 

The truck companies generally have the majority of their
 

vehicles within the 2-4 year range. There was evidently a
 

surge of vehicle purchases in the 1975-78 period. Direct
 

Transport however, appears to be in difficult situation with
 

60% of the fleet nearing or passed the end of its useful life.
 

All these companies will confront the need to replace a major
 

portion of their fleet as the 1975-1976 vehicles begin to
 

wear out in the early 1980's.
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Vehicle Aqe - Truck Co.
 

Goods Direct Rural Heavy Trans.W.
 

6% 7.5 15
0-2 years 10t 91 


31% 84% 67.5 75
0-4 " 90% 
- 10%  6
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4.3 RELACEMENT
 

Every year, each company prepares a projection of the coming
 

The vehicle fleet is analyzed and its
year's operations. 


adequacy in terms of the expected service requirements is
 

assessed. From this exercise, an estimate of new vehicles
 

needs is produced. No detailed analysis is made of the costs
 

of keeping a given vehicle or vehicle type in operation. The
 

estimation is made of operational time available in broad age
 

categories and also the age of the vehicles is taken as a
 

An 8 to 10 year old vehicle, after
guide for replacement. 


extended service in the local conditions, is obviously ready
 

for retirement.
 

The estimation of the new vehicle requirements is followed by
 

the examination of the company's financial situation. Accumu

lated depreciation reserves and profits available for invest

ment are measured against the capital needs for the new vehicles.
 

The Ministry of Transport collects the vehicle requests from
 

the sector and contacts the Ministry of Supply regarding avai

lable source of credit. Should the available funds be in

sufficient, a request is made to the Ministry of Finance for
 

a government grant to make up t~ib difference. This is termed
 

aan addition to capital".
 

The Ministry decides upon the availability of funds for the
 

purpose, and notifies the companies of the decision. This
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grant is of central importance in the case of the initial
 

20% of the acquisition cost to be paid upon arrival of the
 

vehicles. The bus and truck companies are not required to
 

repay the grant, but are expected to finance the remaining
 

balance from their own capital. The transportation authori

ties (Cairo, Alexandria) are not expected to be able to
 

purchase their own vehicles, and the government pays the
 

entire cost of purchase. There is never enough revenue to
 

purchase all the vehicles needed by the companies.
 

The bus or truck fitins are able to purchase vehicles
 

independently, but when the purchase is large, it is cus-


In the case of the bus companies,
tomary to unify the bids. 


East Delta has taken the role of negotiator, while for the
 

truck companies, the General Nile Co. for Automotive Repair
 

still is used. A committee of all the parties is appointed
 

to draw up the specifications and agree upon the exact require

ments of the vehicles. qhould the number of new units be
 

small, each company handles the entire acquisition on its own.
 

The drawing up of vehicle specifications and the issuing of
 

the request for tender is followed by the receipt of bids,
 

the examination of the bids, and the'awarding 6f the contract.
 

As with spare parts, this process takes around one year.
 

It is general policy to request the bidder to submit financing
 

proposals with their documents and this appears to be a
 

crucial factor, given the limitation on resources for the
 

companies. This may explain the bewildering variety of
 

In other words, the
vehicles in the public sector fleet. 


best package receives the contract. While this procedure may
 

save money in the short run, the problems downstream of fami

liarization of the mechanics with many different vehicle types
 

and the complexity of maintaining adequate inventories for
 

each manufacturer of vehicles may well add costs which exceed
 

the initial savings.
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4.4 PRICES
 

Requests for vehicle prices net with mixed responses from the
 

organizations. The information is incomplete, but it can be
 

assumed that the price per vehicle did not vary from conipany
 

to company for a given manufacture in the same year. Prices
 

have been steadily increasing in the past 5-6 years. The
 

trend for the bus purchases appears altered by the Ward buses,
 

which are significantly less expensive than the Iran National
 

Mercedes of 1975/1976. The discrepancy in the information is
 

explained by the Ward's exemption from local customs duties,
 

set at 40% of a vehicle's price. If operational reports can
 

be credited, there also is a substantial quality difference
 

between Ward and other buses. The current price of a heavy
 

duty Mercedes bus from Germany is over 70,000 LE.
 

Bus Year Price LE
 

Ward 1977-78 22,000
 

Mercedes-Iran
 
12 row 1976 27,533
 

Mercedes Iran
 
11 row 1975 25,661
 

Mercedes-Germany 1975 28,223
 

Nasr 1973 13,524
 

Truck Year Price LE
 

Super Aswar 1972-73 18,970 

Pegaso 1972-73 14,750 

Saviem 1975 25,800 

Fiat 1975 27,785 

4.5 OBSERVATION
 

The large requirements of the bus companies assure a fairly
 

large flow of buses in a continuous stream, with peaks and
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valleys to be sure, but still producing a fleet of varying
 

ages. The truck companies however, operating a much smaller
 

fleet of vehicles, purchase units in large blocks at in

frequent intervals. Their vehicle fleet is often composed
 

of a few types of truck, all from the same year. The advant

age of having a braud new fleet is offset by having all
 

vehicles wearing down and being repaired at an escalating
 

rate year after year, with the consequent increase of parts
 

and service requirements. Should resources not be sufficient
 

to replace the aging units after the end of the economic
 
vehicle life, serious operational difficulties are certain.
 

A central issue in the policy of vehicle acquisition is the
 

role of locally manufactured vehicles in the context of public
 

sector needs. The §overnment owned Nasr company located in
 

Helwan produces both buses and trucks.
 

The Nasr bus has been evaluated by the technical members of
 

the Vehicle Maintenance team as a good bus, tested in local
 

conditions and adequate for the demands of service in Egypt.
 

The capacity of the factory is around 600 units per year and
 

plans are underway to expand the bus line. The price of the
 

Nasr bus is comparable or lower than foreign competitors, and
 

with the problem of customs duties, the differential is quite.
 

large; for example, a Nasr (heavy) bus at present costs
 

approximately 48,000 LE while a German Mercedes can be pur

chased for 70,000 LE plus a 40% customs duty.
 

Bus company officials have expressed satisfaction with the
 

Nasr bus but state that they are not available in the quantities
 

needed by the companies. Nasr is reported to have somewhat
 

erratic production volumes and a backlog of orders. The Nasr
 

production is destined for all of Egypt, including the various
 

ministries, the military and for companies required to provide
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transportation for their workers. In addition, the Nasr Co.
 
management likes to export buses when possible, in order to
 

earn foreign exchange. The current volume is clearly inade

quate for the potential market.
 

Masr also manufactures trucks. Large number of these vehicles
 

are seen carrying military personnel and servicing various
 

governmental agencies. To the best of our knowledge, however,
 

no Nasr truck hMs been seen in the public sector truck fleet,
 

reportedly beca the Nasr truck's cargo capacity (8-10 tons)
 

is too small.
 

It would obviously be in Egypt's economic interest to manu
facture a maximum of its own transportation equipment. The
 

foreign exchange savings, a certain supply of spare parts for
 

local sources, the rationalization of the vehicle type and the
 

ability to incorporate improvements specifically for local
 
conditions, are all large benefits accruing from such a policy.
 

The secondary effects of employment generation and stimulation
 

of industries to produce inputs ior the vehicles would all be
 

substantial.
 

Although examination of this issue is outside the scope of work,
 
the effects of such a policy have important implications for
 

vehicle maintenance. If Nasr company could be induced to
 

expand and diversify its production, and to be respo sive to
 

the requests of the public sector bus and truck companies, a
 

large step would be taken to simplify the maintenance operations
 

of the companies. In addition, if other manufacturing firms
 

could be attracted to Egypt, the increased production and the
 

stimulation of competition in the-local market would be a
 

positive contribution to the local industrial base. Funds
 

spent for transportation equipment would have a multiplier
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effect through the entire economy, thereby serving both
 

company specific vehicle needs and national development goals.
 

It is certainly a matter that merits further study.
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5.0
 

SPARE PARTS
 

5.1 BACKGROUND
 

The basic supply of spare parts is included in the requests
 

for tender issued by the public sector organization. The
 

supplier of the vehicles is requested to submit a list of
 

the spare parts needed for service for the guarantee period
 

and for the anticipated useful life of the vehicle. These
 

parts and prices are specified to make up a certain per

centage (usually from 20% - 30%) of the total FOB value of
 

the contract.
 

There is a generalized agreement that this percentage is
 

inadequate for the requirements of maintaining the vehicles
 

in operating condition. It is not clear at present if the
 

problem is in the total value required as a portion of the
 

tender or if the parts supplied do not correspond to those
 

most demanded. Even with adequate Lnventories, the bewil

dering array of eqnipment models and the diversity of shops
 

and garages would produce difficulty in the distribution of
 

parts. A centralized computer system for tracking parts,
 

inventories and locating needed items that would encompass
 

the bus and truck sector would be useful in this regard.
 

5.2 PARTS INVENTORIES
 

The status of spare parts supply for the year 1978 is shown
 

below. With the exception of East Delta, all bus companies
 

consumed parts in the range of 1500-1600 LE per vehicle.
 

This appears to be reasonable. The CTA parts consumed per
 

vehicle is substantially higher than for the bus companies
 

and may be explained by the differing vehicle mix and the
 

extreme demands made on vehicles involved in urbon service
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in Cairo. The truck companies show a _reater degree of
 

variation from approximately 1500 LE to 5000 LE.
 

On examination of the parts inventories at the close of the
 

years 1977 and 1978, of the parts used in the year 1978
 

and by deduction of the parts purchased, yields interesting
 

observations. The parts purchased appear to far exceed the
 

usage. All organizations with the exception of Rural Transport
 

built up inventory in 1978. Middle Delta, East Delta, Goods
 

Transport, Transportation Works and Direct Transport demon
strate increases varying from 47% to 138%. The CTA's in

ventory grew at a rate of 39% over the 1977-1978 period. A
 

comparison of parts used with parts purchased in 1978 demon
strates that the general tendency is to purchase parts in
 

excess of operational demand. For the majority of the orga

nizations, the margin was very large. Inventory should not
 

be tied up in unused parts. It is curious that such healthy
 

growth in parts acquisition was registered in 1978 and one must
 

question the purchasing policy that allowed such excessive
 

purchases to take place.
 

Spare parts (in thousands except for
 
per vehicle figures)
 

MD ED WD UP.E. CTA 

inventory end 77 1328 2551 1633 5471 13,729 
purchases 78 2623 508 856 2587 14,090 
used 78 786 2505 647 1328 8,740 

inventory end 78 3165 5132 1842 6730 19,079 

% Inventory 77-78 138 101 13 23 39 

parts consumed/
 
vehicle 1541 2561 1646 1572 3939
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5.3 

G D H R Transworks
 

inventory end 77 623 1263 1393 2340 1396
 

purchases 78 1293 1603 1552 509 1623
 

used 78 451 1023 897 814 


inventory end 78 1459 1843 1948 2009 2197
 

% Inventory 77-78 134 47 40 (-14) -57
 

parts consumed/
 
vehicle 1581 4803 3040 2545 3033
 

ACQUISITION PROCEDURE
 

All the public sector companies and authorities covered in the
 

project have expressed concern over the difficulty of securing
 

needed spare parts. Because the vehicle fleet is heavily
 

weighted in favor of foreign equipment, and because the foreign
 

manufacturers do not maintain parts warehouses in Egypt, most
 

spares are imported through direct contact with manufacturers.
 

Bus and truck companies are free to handle their own purchases,
 

but the cumbersomeness of the legal procedure of tenders and
 

bids influences them to make large parts purchases which unite
 

the requests of sister companies. The bus and truck manage

ment personnel have stated that the international tender pro

cedure for parts is accomplished by using funds allocated for
 

that purpose within the company budget from internal funds.
 

Negotiations start after the size of the purchase is estimated.
 

A lettez of credit for foreign exchange is secured from a
 

local bank. The detailed information for the request for
 

tender is then published. Tenders are received, evaluated and
 

a selection is made for the supplier by a committee formed of
 

5-3 

91q
 



representatives of participating companies. The bid is then
 

selected, a contract worded and the receipt of the parts
 

requested is made within a certain time, as specified by the
 

contract. The time lapsed between identification of parts
 
needs and receipt of the parts is reported to be approximately
 

8 to 12 months.
 

The day to day requirements of operating a large vehicle
 

fleet obviously are not met by the cumbersome international
 
tender procedure. For more specific, urgent parts needs, the
 
local tender is utilized. A request for tenders is published
 

in the local press, bids received, evaluated, and the parts
 
received in the space of one to two m3nths. The problem is
 

that there are limited parts stocks for trucks and buses in
 
the warehouses of local dealers in parts, and they are signi
ficantly more expensive than parts from other sources. For
 
example, a public sector truck company faced a critical need
 
for fans for FIAT trucks. The General Nile Company ior
 
Automotive Repair did not have fans in stock as the 30% of
 
the value of the original contract that had arrived in the
 
form of spare parts had been exhausted. The stores Depart
ment made a local tender and awarded the contract, securing
 
the vital part. The price difference between the Automotive
 

Repair and the commercial distributor was substantial 

'i LE vs 32 LE.
 

Emergency parts needs involving a limited amount of money can
 
1
be authorized by branch director and stores supervisors
 

'The magnitude of the parts flow problem was graphically
 
demonstrated during an interview held by the Vehicle
 
Maintenance Study management expert with the director of
 
the Central Stores Department for one of the Delta Bus
 
compania3. The director explained that 40% of his effort
 
was expended in the processing emergency parts requests
 
from the various company facilities.
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5.4 

The amounts at the disposition of facility administration
 

vary from 1000 to 6000 LE. This account is for use in the
 

caue of emergencies and in the case of East Delta and the
 

truck companies, forrvarious minor overhead expenses. This
 

fund is periodically replenished upon presentation of rcceipts
 

to the central administration. The parts purchases are
 

intended to be emergency requirements.
 

OBSERVATIONS
 

Conversation with officials of the public sector transport
 

companies has revealed that they consider the spare parts
 

problem to be one of parts flow and not funds. They claim
 

to have enough internal capital to pay for what they need, and
 

do not experience undue hardship in acquiring foreign exchange.
 

It is the time-consuming procurement machinery the public
 

sector is required to observe that is the fundamental problem.
 

of central importance is the shortening of the time frame for
 

parts purchases. A second problem and contributing factor is
 

the lack of detailed up to date inventory of parts stocks for
 

all public sector organizations, with appropriate flags to
 

indicate the point at which reordering is needed to assure an
 

adequate inventory of items according to their rate of con

sumption plus the lead time for acquiring the parts.
 

Improvement in the spare parts situation will allow for less
 

deadline due to parts shortages and reduce the level of can

nibalization of vehicles due to parts needs. It would also
 

assure that complete repairs are made using quality parts.
 

The existing repair facilities show much ingeniousness in
 

adapting or inventing replacements for unavailable parts. The
 

effectiveness of these makeshift items and the repair of units
 

without replacing of all worn items however, leads to repeated
 

repair at frequent intervals and to shortened useful life for
 

vehicles.
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An additional problem inherent in the present parts acqui
sition policy is the guaranteed occurrence of parts inven

tories for obsolete vehicle types. The time frame for parts
 
purchases builds in a lag between identification of require

ments and parts use thit is 8-12 months, even if there is a
 
rapid initiation of the tender procedure. If the basis used
 
to estimate needs and guide purchases is taken from previous
 
year data, then the lag time approaches 2 years. An example
 
of the final consequence of this procedure is the existence
 
in the CTA's stores of 2,000,000 LE of spare parts for the
 

scrapped Icarus bus.
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6.0
 

BUDGETING PROCESS
 

6.1 BUDGETARV PROJECTIONS
 

During the last half of the year, the public sector bus and
 

truck companies formulate a budget for the following ope

raLional year. Estimates of revenues and expenditures are
 

made in line with equipment condition, service demand and
 

the precedents provided by the previous years. The following
 

section analyzes the projection used to estimate future
 

expenditures, particularly for maintenance. Budgetary
 

information is taken from 1979 Estimated Budget.
 

6.2 REVENUES
 

6.2.1 TRUCK COMPANIES
 

Revenues are estimated by evaluating the availability of
 

the vehicle fleet for operations. Age is the only factor
 

evident in this exercise, where vehicles are placed in age
 

groups and the percentage of time of service is calculated.
 

Truck Companies - Downtime (%)
 

Trans
 
Goods Rural Direct Ueaiy works 

Cargo Constr. 

Equip. 

0-2 years 10 10 10 12 10 10 

2-4 " 12 12 12 14.4 12 12 

4-6 " 18 18 18 21.6 18 18 

6-8 20 20 20 24.0 20 20 

8-10 25 25 25 30.0 25 20 

10+ 30 30 30 36.0 30 20 
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With the availability calculated, the capacity of the vehicle
 

is multiplied by the availability factor, the average kilo

meters run, the number of working days, and finally, by the
 

average freight charges per ton kilometer to arrive at total
 

revenues from truck operations.
 

Trans-


Goods Rural Direct Heavy works
 

Cargo Const.
 
Equip.
 

Av/km day loaded 200 175 200 120 200 200
 

Operational days 300 300 300 300 300 300
 

Charge for frei.ght 
per ton/m in
 
millimes 12 12 10.5 16.6 11.5 12.5
 

6.2.2 BUS
 

The bus companies use similar methods to determine vehicle
 

availability, although the percentage of operational vehicles
 

is the measure used.
 

Bus Companies - operational vehicles (%) 

1 Greater
 
MD ED VID UP.E. Cairo
 

0-3 years 85 75 80 ) 80% 

3-6 " 80 70 70 )72.3 

6-10 75 65 60 ) 
10 and.over 70 50 50 

The varying available percentages reflect different experience
 

of each company in keeping their vehicles on the road.
 

1 Upper Egypt did not provide operational perdentages as a
 

function of age. This may be done, but it is not specified
 
in their budget.
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The Cairo Transport Authority evaluates its fleet by bus type
 

and establishes an availability figure reflecting the con

dition and reliability of the vehicles. Availability of the
 

buses for the 1979 projection is as follows:
 

Cairo Transport Authority
 

% Operational Year Purchased
 

Pegaso 67.6 1973-1976
 

Mercedes 64.4 1974-1977
 

Sava 40.0 1973
 

Nasr (Heavy) 81.8 1975-1978
 

Available capacity is multiplied by the service days, the
 

average kilometers and the average fares. Middle Delta
 

differs from the other companies by utilizing an average
 

revenue per kilometer rather than a revenue per bus day
 

figure. The other bus firms differentiate between urban and
 

intercity service due to the revenue characteristics of the
 

different types of service.
 

MD ED WD UP.E. G.Cairo
 

Average km/day 280 280 282 331 287 
Average revenue/km 

(illimes) 100.8 141.8 279 

Average revenue/day 28.2 - 40 - 80 

Intercity 43 41 

intracity 26 18 

Red Sea 151 

The kilometer per bus per day are within a normal range, with
 

the exception of the Upper Egypt Company which covers the
 

largest geographic service area. The revenue figures per bus
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per day are interesting in that there is a wide range of
 

estimates. Middle Delta's figures are very low, representing
 

28 LE of revenue per bus running the average 280 km.
 

Upper Egypt, East Delta and West Delta's revenues/bus are
 

approximately the same for intercity routes. The low revenue
 

potential of intracity revenue is obvious, although varying
 

substantially from firm to firm. The estimated revenue from
 

Red Sea routes is extremely high, 15.1 LE/bus/day, and appears
 

questionable.
 

All revenue figures seem to be based on very approximate
 

guidelines. As the structure of the tariff is on a per kilometer
 

basis, a revenue per kilometer figure would be more useful for
 

planning. If accurate passenger figures were available, a
 

revenue per passenger kilometer estimate would appear to most
 

approach reality. The exizing fare system however, impedes
 

any formulation of such a statistical base, due to the lack of
 

accurate passenger counts and the procedure of giving various
 

tickets for a single trip. More accurate passenger and fare
 

date is required to remedy this situation.
 

The Cairo Transport Authority makes revenue projections on the
 

basis that passenger traffic is growing at a rate of 7% per
 

year, and consequently gross revenues will increase at the same
 

rate, regardless of the number of vehicles put on the road.
 

6.3 COSTS
 

6.3.1 TRUCK COMPANIES
 

Expenditures for the public truck sector are estimated in the
 

same manner. Replacement intervals for tires, batteries and
 

fuel, oil grease consumption are all consistent. Greater
 

range is evident in costs for these inputs, and it is obvious
 

that either the inputs are not being secured from the same
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sources or some of the companies are adding a factor tc their
 

expense projections against unforeseen costs and inflation.
 

The disparities in estimated tire replacement are interesting,
 

and the 140,000 km tire lifetime for Rural Transport doubles
 

the estimates of Goods Transport, and exceeds by a large
 
margin the projection of the Direct Transport Company. It is
 

also not known why oil consumption for the same trucks would
 

vary from company to company, if providing the same kind of
 

service.
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Input-Trucks Companies
 

Batteries
 

Frequency of
 
replacement 


Fiat 24 t 

Savien 24 t 

Saviem 8 t 


Cost (LE) 


Goods 


2/yr
 
2/yr
 
4/yr
 

59 


Tires
 

Replacerent
km run 70,000 


Cost tube LE 

tubeless LE 


.aviezr. 24 tV'iat 24 t 


Saviem 8 t 

Pcaro 


Fuel
 

Cot/litre
 
(Millinos) 


km/litre 


Berliet
 
(Algeria) 


Peqaso 

Berliet
 

(France) 

Rapman 

Saviem 
Piat 


Oil 

Coat/kg 

Consumption
 
(kg/1000/km) 


Fiat 

Saviem 

Pegaso 

Rapman 
Berliet (A) 
Berliet (F) 

133
146 

30 


25 


-
-

-

-

2.5 

2.5 


235 


-

11.5 

11.5 

-

-

-

-


Differential oil 

cost/kg
 

Consumption k/1000 km 


Grease
 
Cost/kg 

Consumption kg/1000 

Direct Trans-

Rural Cargo Cons.Equip. Heavy works
 

2/yr 2/yr 4/yr 4/yr
 

64 39 48 4B
 

--140,000 80,000 60,000 


92 

147
 

182
141
 
-

182
 

25 25 25 25
 

1.7 2.1
 

- 2.5 
2.3 2.3
 

- 2.1 
1.7 

2.3 
2.3 2.1
 

360 275 345 345
 

- - 10 11
 

5 11
 
5 

12.4 10
 
6 
- 11
 
- 10
 

Goods Rural Direct Heavy Transwork
 

350 340 275 318 340
 

3 2.5 25 - 

400 430 290 370 390
 

km 1 1 1 1 1
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Of major importance to the vehicle maintenance study is the
 

manner in which spare part purchases and maintenance activi

ties are budgeted. For the truck companies, a fixed amount
 

per vehicle is integrated into expenditure projections. This
 

amount, 1500 LE, is determined by a decision of the General
 

Assembly for the public sector transportation companies. It
 

includes all maintenance and spare parts, divided into either
 

1/3 or 25% for maintenance and 2/3 or 75% for spare parts.
 

No account is taken of the age, characteristics or history of
 

each vehicle type. The only exception to this rule were the
 

50% (750LE) allocation for the smaller (8 ton) Saviem trucks
 

acquired by Goods Transport in 1978 and the allocation used
 

by Heavy Transport and Direct Transport. Heavy allots 500 LE
 
more than the basic 1500 LE for older vehicles in its fleet.
 

The new vehicles are from 1977, old vehicles from 1975 or
 

earlier. Transportation Works follows a different guideline,
 

allocating 1250 LE for older vehicles and 1500 LE for newer
 

ones. The new vehicles also use 1/3 of their maintenance and
 

repair budget for provision against unforseen contingencies.
 

Fbr Transportation Works, a vehicle is classified as old if it
 

entered service in 1972/73, the 1975-78 trucks are regarded as
 
"new".
 

Annual Budget Allocation for Maintenance
 
and Spare Parts
 

Goods Rural Direct Heavy Transworks
 

Expenditure 1500 1500 1500 2000 1250
 

maintenance 495 495 375 667 833
 
spare parts 1005 1005 1125 1333 416
 

New Saviem 8 ton 750 1500 1500
 

maintenance 250 375 750
 
spare parts 500 1125 375
 
peovisions 375
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6.3.2 BUS COMPANIES AND AUTHORITIES
 

The bus companies utilize the same operational inputs, and
 
estimates of requirements for fuel oil, tire, batteries and
 

grease should be made on a similar basis. The East Delta,
 

West Delta and Upper Egypt Companies utilize similar metho

dologies for cost projections. Middle Delta's estimates,
 

however sita- out due to the greater detail and differentia

tion by vehicle types.
 

As with the truck companies, the different costs for identical
 

inputs raise questions as to procurement policies or the
 

effect of added margin included in expenditure projections.
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Batteries
 

Frequency (sets) 


Cost LE (each) 


Tires
 
Frequency 


Av.cost/LE
 
local 

import 


Ward, Mercedes
 
Pegaso,Barrieros 

Other bus 


Fuel
 

Cost/litre 


Consump/100 km 


Tata 
Barrieros-

Nasr 
Mercedes -

Iran 

Mercedes Ger 

Pegaso 


Oil Grease
 

HU.'1000 km 


Cost/kg 


Inputs Estimate
 

MD ED WD 


2,500 2/yr 

37 39 


65,000km 68,000 60,000 


57 ) 77 ) 80
 
78
 

25 25 25 


- 30 30 


25 - 

27 - 

32 - 
36 - 

- 1.62 1 

- 305 350 

UP.E. 


2/yr 


50 


121,000 


900/set
 
600/set
 

25 


30 


-


-

-
-


1.3 


400 


CTA G.C.
 

2/yr 2/yr
 

40 40
 

40,000 52,400
 

25 25
 

65
 

50
 

40
 

40
 

7
 

345 345
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For budgeting for spare parts, the bus companies utilize
 

differing formulae. The least sophisticated method is that
 
of the East Delta Company, which projects 750 LE in spare parts
 

for a Ward bus, presumably because these buses have been in
 

service under two years, and 1400 LE for all other models.
 

Information submitted by this company indicates that it
 

operates 9 different vehicle types which range from 1 to 18
 

years of service.
 

East Delta Spare Parts
 

Ward 750 

Other 1400 (increased from the 1300 of 1978 due to 

inflation) 

The West Delta Company uses a parts consumption per day
 

estimate to establish parts costs. The consumption rate varies
 

from 1 LE/day to 4 LE/day. Comparison of the age distribution
 

of the vehicle fleet with the parts needs reveals the require

ment as shown below:
 

West Delta Spare Parts
 

Age/Vehicle Aiount 

0-2 year 365 

2-3 " 912 

3-6 " 1,460 

6 plus 2,190 

The Upper Egypt Company expresses parts needs as a function of 

vehicle type. Ward, a bus in service since 1977 is budgeted 

the same amount of parts as the rest of the vehicle fleet with 

the exception c.L Iran National and German Mercedes. These 

other vehicles (Tata, Barrieros, Nasr) are over 4 years old. 
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Iran and German Mercedes acquired in 1976-1977 are allocated
 
3000 LE/years in spare parts.
 

Upper Egypt Parts Consumption
 

Bus Value spare parts (LE)
 
Ward 2,000
 
Mercedes 3,000
 
Other 2,000
 

The East Delta, West Delta and Upper Egypt Companies use age
 
as the principal determinant of parts requirements. Even
 
if this is accepted, the parts consumption rates yield inte
resting rates of increase. These rates are at variance with
 
the general expectation of parts demand as a function of age;
 
considered to develop at a gradually increasing rate, and
 
becoming quite dynamic as the vehicle wears out.
 

Rate of Increase in Parts
 

Consumption 

Year Rate 

1:ast Delta 0-3 to 4+ 100% 

West Delta 0-2 to 2-4 149% 
2-4 to 4-6 60% 
3-6 to 6+ 50% 

Upper Egypt 0-2 to 2-4 50% 

2-4 to 4+ 33% 

The Middle Delta organization provides more information on
 
parts requirements than the other companies. Each vehicle
 
type is assigned an average parts demand, not entirely
 
determined by age. Spare parts are also broken down into
 
foreign source, local source and materials used in repair.
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Middle Delta - Spare Parts (LE)
 

Bus Age Foreiqn Local Material Total
 

Nasr 14+ 750 450 300 1500
 

Barrieros 8+ 1100 250 300 1650
 

Tata 10 600 250 300 1150
 

Mercedes 2-3 350 200 300 750
 

Ward 0-2 350 200 300 750
 

These parts statistics demonstrate that Middle Delta has
 

apparently examined each vehicle type to establish the fre

quency of breakdown and repair.
 

All the bus companies are facing serious problems with their
 

fleet of Ward buses. These vehicles, from 1-2 years in
 

operation have been projected for the budget to consume parts
 

at a rate similar to the general experience with new buses,
 

which is very low maintenance expenditure for the first 2-3
 

years of service. New vehicles are usually expected to demand
 

approximately 750 LE/yr in spare parts. Previous experience,
 

however, does not seem to apply to Iard. The 1979 operating
 

accounts show substantially higher maintenance costs for Ward
 

bus operations.
 

While this material is still being analyzed for use in 1980
 

budget estimates, the indications are that the new Ward bus
 

has been using parts at a rate of 3,400 to 3,500 LE per year.
 

The Ward is creating problems for the anticipation of costs.
 

The bus and truck companies utilize 3 or 4 years' experience
 

to project other categories of costs - wages, fringe benefits
 

and miscellaneous items. The number is frequently the average
 

of the past few years. Expected change in legal fringe
 

benefits or regulations are incorporated, as are the salary
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6.4 

increments for the employees which are based on years of
 

service.
 

All projections are reported to be evaluated each year by the
 

technical departments to assess their accuracy. In practice,
 

however, they did not change in any significant way for the
 

period analyzed in this report.
 

The Cairo Transport Authority does not budget spare parts for
 

the first 2-3 years of a vehicle in service, as it considers
 

that the 30% of the vehicle purchase price that is supplied
 

in spare parts under the international tender procedure is
 

sufficient. After this period, it is estimated that 25% of
 

the value ofthe vehicle will be consumed in spare parts each
 

year. This practice would signify that as the vehicle grows
 

older, the amount of spare parts available would decrease in
 

line with its value.
 

The New Greater Cairo Bus Company estimates that its vehicle
 

will require 1400 LE of spare parts and 400 LE of miscella

neous maintenance equipment. Since the Company is of recent
 

creation, with new buses this formula is not varied for the
 

age of the vehicle.
 

OBSERVATIONS
 

The budget estimates provided by the bus and truck companies
 

underscore the difficulties facing research into the finances
 

of these companies. The basis for many of the projections
 

is extremely weak. The use of broad assumption and percentages
 

concerning the performance of a vehicle fleet is less than
 

adequate to the task of anticipating needs and lining up
 

resources to meet them. The CTA's estimates in particular
 

appear to be extremely primitive.
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The current system appears to function due to the roughness
 

of the estimates which contain sufficient leeway to cover
 

most contingencies.
 

Vehicle availability should be determined by a thorough study
 

of the condition of each vehicle - this study is the same
 

one used to fix the opportune time to replace the unit 

determined on a per vehicle basis, founded upon factors which
 

move beyond age as a sole determinant.
 

More data is needed to determine with greater precision the
 

kilometers to be run as well as t,'e revenue to be derived
 

from operations. Flat averages of kilometers and revenues for
 

the great variety of routes can obscure more than what it
 

reveals.
 

Given equal preventive maintenance, equipment such as batteries
 

and tires should last approximately the same amount of time for
 

identical vehicles. Consumption of fuA, oil, and grease
 

should also be approximately the same for similar types of
 

service. One of the most curious results for an examination
 

of the budgetary projection is the variations in cost for oil,
 

grease, batteries, tires, all presumably for the same vehicles.
 

The public sector should make every effort to purchase required
 

material at the least cost. If one company has uncovered a
 

cheaper source, it should reveal it to the others. If it is
 

padding its cost to guard against inflation or to protect poor
 

planning, this should be made clear in the projection.
 

From the viewpoint of maintenance, the weakest portion of the
 

budget projection is the estimate for spare parts consumption.
 

The truck company division of maintenance and spare parts needs
 

is entirely too mechanical. Many other factors including age,
 

vehicle type and preventive maintenance and overhaul history,
 

are necessary. A fixed amount for all vehicles is inadequate
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for planning purposes. The situation in the bus companies
 

is somewhat better, in that age plays a central role. However,
 

other considerations, such as the frequency of repair of a
 

specific bus type are not determined entirely by age. Each
 

bus also has its own parts demand, with prices that are
 

different for each component. Parts demand that does not
 

increase as a function of age after the initial break in
 

period does not correspond with general experience in vehicle
 

operations.
 

Parts requirements must be based on detailed feedback. Once
 

again, the general statement has obscured the necessary detail
 

for establishing requirements and controlling costs. Middle
 

Delta appears to be the only company that has established part
 

demands for each bus type, which are based on actual experience
 

not just age factors. The establishment of different parts
 

demand of each type of bus and the mix of local and foreign
 

sources for parts are crucial elements in effective planning
 

of maintenance activity.
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7.0
 

THE NATURE OF THE TRANSPORT ORGAIZATIONS
 

7.1 BACKGROUND
 

The common denominator of the public sector transportation
 

organizatiuns is that all are wholly owned government entities.
 
The three kinds of organization, however, have differing
 

missions and characteristics. A grave problem that has been
 

observed in this study is the lack of a clear purpose, and
 

often the creation of regulations that conflict with the
 

declared financial nature of the organization.
 

7.1.1 URBAN PASSENGER SERVICE
 

In urban transport, there has been a determination that this
 

service will not be self financing, and that the transport
 
will be provided at below the cost of producing it. Fares
 
have been controlled for long periods and allowed to margi

nally increase only as a function of the progressive unifica

tion of the fare system. In the past year, there has been a
 

move to control the apparently uncontrollable cost of the CTA
 

by decentralizing operations. The most significant mani

festation was the creation of the Greater Cairo Bus Company
 
with the new Ward buses. It is intended that the Company
 

operate on commercial lines, and meet its expenses. The
 
basic fares are higher, up to 10 piasters in comparison to the
 

2-3 piasters of the CTA.
 

Unless the Company is allowed to control its revenue, the
 

likelihood of a profit is not great. Whether 10 piasters is
 
sufficient is not yet clear, although the first 6 months
 

produced a loss.
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For the Urban Service, what is required is a policy decision
 

on whether transport shall be self-supporting. The creation
 

of new companies sidesteps this issue. Costs should be
 

controlled as closely as possible and the decision on how to
 

charge for these costs should be made. Creating a new
 

company in order to increase fares is not the solution.
 

7.1.2 INTERCITY PASSENGER SERVICE
 

The intercity bus companies are currently in a quandry. They
 

provide a public service, but are companies and not to be
 

subsidized for operations. In the context of their regu

lations, however, they are unable to effect their revenues
 

and to a great extent costs are not variable. With the
 

exception of small adjustments, the basic structure of the
 

fares has been unaltered since 1964, the date of the creation
 

of the current configuration of bus companies.
 

On the cost side, the entire sector has been subject to price
 

escalation of all inputs. Prices of vehicles, fuel, spare
 

parts, and oil are beyond the control of any organization.
 

In the Egyptian system, Pven such usually variab le costs
 

such as wages are not in practice determined by the employer.
 

Employees are not dismissed except for very grave reasons,
 

and most senior -ompany officials could only recall one or
 

two cases of such an event. The government regulates the
 

wage scale, decrees bonuses on holidays and each year a new
 

step in the salary scale is allowed on the basis of seniority.
 

The rapid escalation of costs is evident from company ac

counts. Costs in the intercity companies has been increasing
 

at the rate of 33% per year over 1977-1978.
 

1 A 10% increase in 1973 was allowed to cover higher defense
 

taxes and another 10% was granted in 1976 for LUX bus
 
service only. In 1979, the Port Said routes of the East
 
Delta Company were permitted to charge 10% more.
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If revenue is fixed and costs cannot be adjusted, how LA a
 

profit possible? This question must be asked. Since most
 
companies have recorded profits, one must question the cost
 

and revenue accounts. An examination of the accuracy of
 

these statistics has not been possible within the scope of
 
this study, although such a study would undoubtedly prove
 

to be very edifying. A bus company official indicated that
 
the tools at his disposal for the improvement of the finan

cial situation included reduction of overtime, restriction of
 
bonuses, delay of purchases and the dispatch of LUX or De
luxe buses to serve ordinary bus routes. The net effect of
 
these measures would seem so minor, and the resistance of
 

workers and riders so likely that they cannot prove adequate.
 
It is a testament to the true nature of these organizations
 

that they must resort to such inventive actions in order to
 

improve their profit and loss figures.
 

From the government the companies secure assistance in the
 

acquisition of new vehicles. The Ministry of Finance puts
 

up some of the initial price of the buses, calling it an
 
"addition to capital". Accounts show grants ranging from
 

25,000 to 50,000 LE., with some as large as 1.4 LE million.
 

The extent of this subsidy, however, does not appear to he
 

very large, and it is not utilized to make up operational
 

losses. When measured against the array of taxes and fees
 
paid by the companies to the pbblic treasury, the assistance
 

for the purchase of vehicles is further reduced.
 

The existing system in which the companies operate gives the
 

impression of a patchwork that has evolved over the past
 

twenty years without any coordinated plan into a complex
 

array of regulation and practice combining to have an
 

unintended negative effect on intercity service. As is the
 
case with urban transport, a fundamental decision has to be
 

made - is transportation a subsidized public service or a
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self-supporting activity? 
If a commercial activity, the
 
companies should be able to charge according to costs, pro
viding a system is established to determine these costs.
 
If it is to be a public service, the government should
 
openly subsidize the companies on a per passenger kilometer
 
basis, provided the costs of providing that service are known.
 
The current situation is unsatisfactory from any viewpoint,

and the organizations are never sure of their mission and the
 
management expends hours on the creation of profit in
 
extremely difficv.lt circumstances.
 

7.1.3 
 TRUCK COMPANIES
 

The public truck companies are capable of negotiating increases
 
in freight rates in line with increasing operating costs.
 
The restricti.ons on price increases apparently does not apply
 
to cargo transport. Actual revenue figures for one company
 
showed an increase in ton kilometer revenue from 1978-1979
 
of 8%. 
 Despite this greater freedom, the truck companies do
 
not appear to be very robust financially. Furthermore, they
 
are incapable of purchasing their vehicles from their own
 
resources.
 

There is no reason why truck companies cannot be independent
 
financially while being government owned. 
This is the pre
ferred alternative for keeping subsidies to a minimum.
 
Furthermore, it is obvious that much more can be done to
 
reduce overlap in service areas and foster interchange of
 
cargo from company to company. The rationale for the present
 
structure of 5 companies and the division of labor between
 
the organizations is the product of decisions made a decade
 
ago. Alternatives to the piesent system, including the
 
centralization of the companies and garages under one organi
zation, or even the use of private trucks to haul public
 
sector cargo must be considered. 
Given the employment
 
practices and financial situation prevailing in the public
 
sector, the latter may well be the least cost alternative.
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8.0
 

RECOMMENDATIONS AND CONCLUSION S
 

8.1 RECOMMENDED DEVELOPMENTS
 

The recommendations contained in the financial section of
 
this report can only be considered in the context of the
 
entire Vehicle Maintenance Project, and as a portion of an
 
interdependent program of improvement. In isolation, or
 
individually, the changes proposed in these pages will have
 
little impact on the total system. The problem areas to be
 
addresses are the following:
 

1) The absence of a cost system
 
2) The diversity of vehicle types
 

3) The flow of spare parts
 

4) Coordination within the transport sector
 

5) The Nature of the Transport Organization
 

8.2 COST SYSTEM
 

The fundamental underlying deficiency of the financial and
 
planning system in the public sector transportation organi
zations is the lack of fiscal control in the form of cost
 

accounting. Despite the impressive volume of records being
 
maintained by the organizations, the information is either
 
not properly utilized or it is inadequate for accurate
 

planning. This dilemma is general, and spans the entire
 
sector, although it varies in degree for the different
 

organizations.
 

This study has not managed to uncover any facility with data
 
on the costs of performing various maintenance tasks. For
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bus and truck companies, even cost information on the indi

vidual maintenance facilities was lacking. Furthermore,
 

accounts of the entire company did not accurately separate
 

operations from maintenance expenditures. The Cairo Transport
 

Authority did possess facility costs and it separated expendi

ture into operations, maintenance and administration, but no
 

breakdown into subunits and output was available
 

The absence of accurate cost information is demonstrated in
 

the budget estimate. Very rough approximations are made to
 

predict expenditures using averages or the remaining value
 

to the vehicle. Little differentiation is made by vehicle
 

type, the demands of specific routes and other important
 

factors.
 

Effective management is impossible without detailed knowledge
 

of costs. No planning is adequate unless costs and output
 

are assigned to cost centers. At each level, output has to
 

be measured against inputs to establish needs and evaluate
 

efficiency. There is no other way to control expenditures,
 

judge performance, pinpoint problems or develop feedback in
 

order to verify the outcome of management decisions.
 

8.2.1 RECOMMENDATIONS
 

The establishing of a cost adcounting system is required.
 

Forms used to record tasks performed should be revised in
 

order to satisfy informational need of the various administra

tive levels in need of data. Each unit or facility should
 

be divided into cost centers, with appropriate subunits down
 

to the smallest funcational division.
 

Production in terms of measurable output - engines rebuilt,
 

1 The CTA is currently moving tb computerize its accounts,and
 

institute a cost accounting system. Properly designed, this
 
system should be adequate for financial control.
 

8-2
 



should b
transmissions repaired vehicles inspected etc... 


measured along with total input costs, both material and
 

Once adequate data is assembled, standard input
man-power. 


costs for various operations can be established and used 
for
 

planning and efficiency evaluations. There is no other way
 

This cost accounting system
to gain control over costs. 


should be implemented in conjunction with the computeri

zation of the costs and operational data.
 

The effectiveness of the cost system will only become a
 

reality if verification of the quality of the work performed
 

Although this is not a financial problem per se,
is possible. 


it has implications for the final cost of maintaining 
equipment.
 

At the present, there are inspection staffs in the facilities.
 

The activities of these staffs should be expanded to record not
 

only the life of an overhauled part, but also the completeness
 

of routine servicing and safety inspections. Work teams
 

(engine, breaks, transmission, etc..etc.) should be identified
 

and their output tracked. Poorly performed servicing or in

their origin
correctly repaired components must be traced to 


and corrective measures taken. Investigation of equipment
 

failure or accidents must be carefully conducted to 
isolate
 

This, however implies that required equipment and
 causes. 


spare parts are available to the employees to complete a
 

service or repair action.
 

Inspection of facilities could be reinforced and emphasized
 

through the creation of an independent team of technically
 

proficient employees who would be established in central 
or
 

regional offices, to visit the workshops and garages on 
an
 

unscheduled basis and randomly select a vehicle or a repaired
 

component to evaluate the quality of the labor in a given
 

unit.
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8.3 

It must be emphasized that these measures are not to retaliate
 
against employees for incorrect or inadequate performance.
 

They are to enable problem areas to be identified and to
 

accurately tailor corrective action - more training, a complete
 
set of tools, enough parts. Appropriate recognition should be
 
given to superior performance, perhaps through bonuses, or
 
added benefits. The object is to communicate to workers that
 
management is concerned about the quality of their work so
 

that a good employee is satisfied that his work is appreciated,
 
as well as to stimulate workers to take their tasks seriously.
 

This message should be given to individual laborers, repair
 
and servicing teams, supervisors and to facility administrators.
 

DIVERSITY OF VEHICLE TYPE
 

The operating of 4-5 different kinds of vehicle is a serious
 

problem in the public sector transportation organizations.
 

The reason for this diversity appears to be the shopping for
 
the best terms for financing the vehicles purcbased. This
 
policy is short sighted if no consideration is taken of the
 
costs involved in keeping the vehicles in operation. Direct
 

financial costs are incurred in keeping accurate parts
 

inventories for each vehicle, in training mechanics and
 

technicians in the care axid operation of an unfamiliar piece
 
of equipment, and in the post-delivery adapting of a vehicle
 
to the service requirements of Egypt.
 

8.3.1 RECOMMENDATIONS
 

A thorough study -!ould be performed by the Ministry of
 
Transportation with the collaboration of the bus and truck
 
organizations to determine the "life cycle" costs (acquisition
 
and operating) and the useful life of the different trucks
 
and buses that have been used in Egypt. Ranking ts to the
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suitability and total cost in local conditions should be
 

made, and the results followed as a guide in vehicle purchase.
 

This study would be periodically updated by the Ministry. The
 

present practice of each company purchasing its vehicles on a
 

sector-wide basis should be encouraged and made a policy.
 

Serious consideration must be given to the zole to be played
 

by locally manufactured vehicles. Factors to be included in
 

the analysis are the foreign exchange cost, the additional
 

cost involved in modifying a vehicle to local needs, the time
 

involved in securing spare parts outside Egypt and the price
 

of training local mechanics by foreign experts. Externalities
 

flowing from the local manufacturing of trucks and buses as
 

well as spare parts will be large, and are properly to be
 

included in the study. Such an analysis would objectively
 

deterrine the most beneficial course to be followed in the
 

purchasing of trucks and buses for the public sector transport
 

organizations. This however, must be considered in the
 

context of the national economy and the requirements of the
 

other constumers of these capital goods. It could possibly
 

be uneconomic to establish a production line for buses and
 

trucks solely for the requirements of the organizations
 

analyzed in this present Study.
 

THE FLOW OF SPARE PARTS
 

One of the largest problems in the maintenance field is the
 

supply of spare parts. Although the quantity of resources
 

will be a limitation, the central problem in Egypt appears
 

to be the flow of parts. Adjustment in the present policies
 

of purchase and distribution will greatly extend the
 

effectiveness of available resources. -The present system is
 

cumbersome andinefficient, resulting in unnecessary deadtime
 

for vehicles and improper repair procedures. An 8-12 month
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wait for a spare parts order is entirely too long. Also the
 
lack of central control over parts inventories and the absence
 
of a formal policy of inter company parts interchange is very
 
costly.
 

8.4.1 RECOMENDATIONS
 

The international tender procedure utilized for large parts
 
purchases should be reformed to shorten the time frame
 
between need identification and receipt of the part. Conti
nuing and up-dated direct contact with the manufacturer and
 
a central library of parts suppliers specifying past expe
rience in terms of reliability of deli'ery, pprt quality and
 
price will do much to replace the existing tender system.
 
This centralized information would perhaps be located in the
 
Ministry of Transport. An estimation of spare parts require
ments could be transmitted to the suppliers for a cost
 
quotation in a fairly short time. This would allow for quick
 
determination of the best condition and the placing of the
 
order.
 

The major:-problem with the streamlined parts purchasing
 
system is that of accountability. The system must be subject
 
to periodic auditing of the quantities and prices to ensure
 
that the best interests of the public sector are being served.
 
This would require the establishment of an independent auditor.
 

The current practice of the bus and truck companies to band
 
together for large part purchases should be encouraged and
 
institutionalized. Due to their different demand and scale,
 
the Authorities should continue to handle orders separately.
 

The logistics of parts distribution must allow for the maximum
 
use of the parts inventory. Each facility may maintain an
 
accurate record of its stock, but this information should be
 

8-6 



8.5 

centralized in company headquarters for ready access and
 

continuing analysis in order to begin acquisition at the
 

opportune moment. The company parts inventories should be
 

available to other organizations and interchange of spares
 

be permitted on a sector wide basis in order to minimize
 

vehicle deadlining and incomplete repair actions. In the
 

long term, a computerized system to track inventories would
 

be advantageous for each individual organization and for the
 

entire transport sector.
 

COORDINATION WITHIN THE TRANSPORT SECTOR
 

At present institutionalized coordination between the trans

port organizations is minimal. Bus and truck companies handle
 

their operations independently and determine priorities for
 

investment. Common interest and personal inter-relations
 

enhance the informal area of coordination to include the
 

sector wide purchase of foreign vehicles and spare parts.
 

The formal coordination is quite reduced and there is wide

latitude for ambitions of company directors. This independence
 

leads to a waste of resources and duplication of effort. The
 

penchant for spectacular sized new facilities, far beyond the
 

needs of one organization, has been seen in the East Delta,
 

Middle Delta and Cairo Transport Authority. These overde

signed facilities represent millions of pounds in investment.
 

Plans for tire retreading equipment, engine overhaul capa

bility, and frame straighteners all are made in isolation,
 

without regard to the maximum utility of the limited invest

ment capacity in Egypt.
 

8.5.1 RECOMMENDATIONS
 

A central authority is needed to analyze investment decisions
 

and reduce overlap in facilities. This organization should be
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composed of represenx tives of the transport sector and of
 

the Ministries of Trar.port and Finance. The decisions
 

should be weighted in favor of the transport organization. It
 

should be empowered to review and sanction investment plans
 

to ensure their necessity and the required scale for efficient
 

operation. Wherever possible, existing capability should be
 

utilized to its full capacity prior to additional investment.
 

This organization should also foster the centralization of
 

company or authority wide rebuild and overhaul facilities to
 

concentrate parts supplies, testing equipment, specialized
 

tools and skilled technicians for their maximum effectiveness.
 

ILL-DEFINED CHARACTER OF TRANSPORTATION ORGANIZATIONS
 

All the organizations analyzed in the Vehicle Maintenance and
 

Feasibility Study are publicly owned and provide transport
 

services. Beyond these fundamental characteristics, however,
 

there is a great deal of confusion concerning the nature of
 

the individual organizations.
 

8.6.1 STATEMENT OF PROBLEM
 

The Truck companies are classified as commercial organizations,
 

and their accounts generally reveal profits from operations.
 

They serve almost exclusively the government sector, and their
 

capacity is a small portion of the national trucking capability.
 

The service provided by the companies is a mixture of exclusive
 

geographic zones and shared metropolitan areas. All companies
 

carry general cargo and some have specialized freight. There
 

appears to be no over-riding logic to this sytem of 5 separate
 

companies serving the public sector. The division of service
 

areas does not conform to a systematic approach to freight
 

business and it is clear that the purpose is not to provide
 

rate competition.
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8.6.2 RECOMMENDATIONS
 

Action should be taken to consolidate the trucking companies
 
to provide less overlap in service area, and hence more
 
efficient use of vehicles. Interchange of cargo between
 
the companies is required to extend the range of the indi
vidual firm and decrease duplication of service.
 

A longer term effort to examine the structure of the public
 
trucking sector should be undertaken to examine the advantages
 
of centralization of garages and workshops and perhps even
 
the consolidation of all companies into a central authority.
 

One alternative to be evaluated is the rationale for the public
 
sector being involved in truck operations. If there is no
 
unique freight service that can only be provided by the govern
ment, and if there is already a privately owned vehicle fleet
 
capable of carrying the load, it perhaps would be less costly
 
to utilize private vehicles.
 

Much more than the truck companies, the bus companies are
 
harmed by an institutional confusion fostered by the formal
 
structure in which they have been placed. 
As commercial
 
organizations they are required to cover expenses. 
Direct
 
subsidies are not granted, and public assistance is limited to
 
a portion of vehicle purchase cost. Revenues are fixed, and
 
the fare schedule has not been subject to a significant change
 
in over a decade. The national government has repeatedly
 
refused to accept any upward adjustment in fares.
 

Costs are subject to continual escalation, beyond the control
 
of any company. Vehicles, spare parts, gasoline and oil
 
expenditure can be curtailed only at the expense of service.
 
Labor costs are not variable to any great degree, because
 
dismissals are virtually unheard of and annual raises are
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decreed by the government without considering the financial
 

consequences. The current situation is one of a slowly
 

tightening fiscal situations and of desperate maneuvers to
 

create a positive operational account in the face of all
 

,obstacles.
 

8.6.3 RECOMMENDATIONS
 

A basic determination must be taken to clear away the debris
 

of the past 20 years. The pending requests to exempt the
 

companies from some taxes, or to allow them to retain taxes
 

for their use as well as eliminating customs payments are all
 

makeshift measures, of limited effectiveness.
 

If intercity transport is to be a net revenue generating
 

activity, companies must be free to adjust their fare
 

structure to reflect the cost of providing transport service.
 

With a cost accounting system in operation, detailed verifi

cation of cost will be possible, and companies could be
 

permitted to collect revenue sufficient for operating expenses,
 
administration and vehicle purchase, without recourse to the
 

public purse.
 

Should transport service be determined as a public service,
 

not intended to cover its costs, then this must be made clear,
 

and a direct subsidy paid on a per passenger kilometer basis
 

to meet costs and depreciation charges. In this case, a cost
 

system would be used to limit the level of subsidization.
 

These decisions will put the intercity service back on the
 
true purpose of the operations, to provide dependable, economic
 

transport for the Jntercity traffic.
 

8.7 URBAN BUS SERVICE
 

Both the Cairo Transport Authority and the Alexandria Transport
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Authority do not face the problem of profitability, and
 
indeed the dilemma appears to be one of lack of accounta
bility. It is clear, however, that they are service organi
zations, intended to provide mass transportation below the
 
cost of producing it. The same problems as those faced by
 
the intercity bus companies will almost certainly be en
countered by the new Greater Cairo Bus Company. If the
 
urban authorities cannot make a profit on their operations,
 
there is no reason to expect that the new company will do
 
any better unless given a free hand to adjust revenue in line
 
with costs. This however would seem a fairly remote possi
bility.
 

8.8 CONCLUSION
 

The recommended improvements suggested in this section of
 
the Vehicle Maintenance and Feasibility Study is a program
 
designed to remedy the problem encountered in the financial
 
area of the Study. The general thrust of the recommendations
 
are toward the more effective use of resources already at
 
hand in the public sector transport organizations. The
 
problems identified are principally systems problems and do
 
not require heavy outlays of funds for correction. These
 
steps are a first priority, involving streamlining, centrali
zation, collection of basic data, dissemination of information
 
and coordination. These measures are required prior to moving
 
to the subsequent level of action. Only after efficient uti
lization of existing potentials and resources, is it reasonable
 
to examine the need for additional resources.
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APPENDIX VI
 

Job Descriptions of the Chairman and Manaers
 

in the TEncinc..ing and Equipment Sector
 

Chairman
 

General description:
 

Represents the company in all external transactions
 

- Responsible for the execution of company policy
 

- Responsible for implementing plans to achieve company
 

objectives
 

- Oversees the execution of plans in the various sectors
 

of the company
 

-


Duties ead responsibilities:
 

- Chairman of the Board
 

- Oversees all transactions involving the purchase of
 

vehicles, spare parts, equipment and all other company
 

needs
 

- Reviews progress of the sectors toward completion of plans
 

to achieve company objectives
 

- Approves all capital projects undertaken by the company
 

and is responsible for monitoring execution
 

- Coordinates the activities of the sectors
 

- Responsible for signing all company contracts
 

- Appoints and chairs councils for consideration of bids
 

that result from tenders by the company
 

- Oversees the preparation of the yearly budget
 

- Reviews yearly financial report with the Board.
 

Chief of the Engineering and Equipment Sector
 

General description:
 

- Oversees the departments of technical affairs, stores
 

and purchasing, inspection,'building construction and
 

maintenance, and industrial security.
 

Duties and responsibilites:
 

- Develops general policy for the technical affairs department
 

and the stores and purchasing department. Upon approval by 

the Board, implements the policy. 
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- Determines equipment and machinery needs for the work

shop 

- Develops the training program for mechanics and oversees
 

the execution of the program.
 

-
Develops and executes building construction and renewal
 

programs
 

- Determines spare parts needs for the company and insures
 

timely delivery to the workshops in adequate supply
 

Develops shop procedures for maintenance and overhaul
-


- Makes periodic inspections of workshops and branches 

to check maintenance procedures 

- Makes recommendation to the Board concerning number and 

kinds of buses needed by the company 

- Maintains records on fuel, oil, spare parts, battery, 

and tire consumption 

- Insures that sufficient levels of spare parts and 

materials are on hand at stores facilities
 

- Responsible for shop safety and shop security procedures
 

- Oversees technical studies and research
 

Position Requirements
 

Suitable degree in engineering and at least 16 years experience
 

in the field.
 

General Manager of Technical Affairs
 

General description:
 

- Head of the department of technical affairs
 

- Shares in the development and execution of programs of
 

the engineering and equipment sector
 

Reports to the chief of the engineering and equipment
 

sector
 

- Oversees the activities of all units within the department
 

of technical affairs.
 

-


Duties and Responsibilities:
 

- Executes and follows up on programs and plans of the
 

sector concerned with technical affairs
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- Determines equipment and machinery needs for the 'or

shop
 

- Develops the training program for mechanics 
and oversees
 

the execution of the program.
 

Develops and executes building construction 
and renewal
 

-


programs
 

- Determines spare parts needs for the company 
and insures
 

timely delivery to the workshops in 
adequate supply
 

- Develops shop procedures for maintenance 
and oerhaul
 

Makes periodic inspections of workshops 
and branches
 

-


to check maintenance procedures
 

- Makes recommendation to the Board concerning 
number and
 

kinds of buses needed by the company
 

- Maintains records on fuel, oil, spare 
parts, battery,
 

and tire consumption
 

Insures that sufficient levels of spare 
parts and
 

-


materials are on hand at stores facilities
 

- Responsible for shop safety and shop 
security procedures
 

studies and research
 - Oversees technical 

Position Requirements
 

Suitable degree in engineering and at 
least 16 years experience
 

in the field.
 

General Manager of Technical Affairs
 

General description:
 

Head of the department of technical affairs
 -


Shares in the development and execution 
of programs of
 

the engineering and equipment sector
 

Reports to the chief of the engineering 
and equipment
 

-


-


sector
 

Oversees the activities of all units within 
the department
 

of technical affairs.
 
-


Duties and Responsibilities:
 

Executes and follows up on programs and plans 
of the
 

sector concerned with technical affairs
 
-




- Participates in the scheduling of work in the department
 

- Reviews execution of programs for the department
 

- Develops the maintenance and repair schedule and zeviews
 

work in progress
 

- Oversees technical research in the department
 

- Monitors fuel, oil, spare parts, tire and ba'ttery
 

consumption
 

- Make periodic performance reports on subordinates
 

- Oversees the distribution of bonuses.
 

Job Reqtirements:
 

Must have demonstrated supervisory capability and must have
 
participated in required company training programs. Must have
 

a degree in engineering and 16 years work experience in the
 

field.
 

General Manager of Purchasing and Stores
 

General Description:
 

- Responsible for supplying stores to the company in
 

accordance with prescribed rules and laws
 

- Responsible to the chief of the engineering equipment
 

sector
 

Duties and responsibilities:
 

- Responsible for all company activities involving
 

purchasing and stores
 

- Monitors levels of stock in the stores facilities to insure
 

adequate supply is on hand
 

- Insures that foreign tenders are executed properly
 

- Studies both domestic and fgreign markets to insure parts
 

and supplies are purchased at the lowest price
 

- Approves purchases that are in accordance with appro

priate rules
 

- Makes periodic reports on performance of subordinates
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Position Requirements:
 

University degree in engineering. Two years experience in
 

this field of work at the ist grade level.
 

Manager of the stores department
 

General description:
 

- Oversees main and branch stores facilities and
 

determines optimal highest and lowest levels of stock
 

- Reports to general manager of purchasing and stores.
 

Duties and responsibilities:
 

- Insures that stores received meet tender specifications
 

- Applies scientific methods to insure stocks remain in
 

good condition
 

- Insures stock levels do not exceed nor fall below
 

established levels
 

- Oversees the distribution of stocks to the branches
 

- Insures established stock inventory system is followed
 

- Follows up on stock deliveries to branches and work

shops to insure that specified quantities and types of
 

stock are delivered.
 

- Responsible for disposal of outdated stocks
 

- Makes yearly and surprise inspections of facilities
 

Position requirements:
 

University graduate with at least 4 years experience in the
 

field
 

2 years of education beyond high school and at least 5 years
 

experience in the field
 

1 year of education beyond high school and at least 7 years
 

experience
 

High School diploma and at least 10 years experience in the
 

field
 

General manager of purchasing and stores
 

General description:
 

- Insures that company policy concerning levels of stores
 

at the facilities is followed A%
 



- Is responsible to the chief of the engineering and 

equipment sector 

Duties and responsibilities:
 

Develops and executes plans for the supplying of stores
-


to the company
 

- Insures that proper work procedures are followed within
 

the department
 

Determines company needs for spare parts, batteries,
 

tires and other supplies
 

- Insures procedures for importing parts is followed 

- Implements plans for buying parts and materials used in 

maintenance and operations 

- Studies markets to determine how to supply company needs 

at the lowest price (domestic and foreign). 

Writes reports concerning status of purchasing and stores 

department 

- Approves purchases 

Insures that company work rules are followed by employees 

-

-

Furnishes performance reports on subordinate managers.
-

Po'ition requirements:
 

experience in the field
University graduate with 2 years 


in first grade position.
 

Manager of the central workshops
 

General description:
 

Head of the central workshops of the engineering and
 -


equipment sector
 

- Responsible for execution of repair and maintenance
 

operations for vehicles and equipment
 

Duties and responsibilities:
 

Insures that repair and overhaul activities are carried
-


out in accordance with company rules
 

- Prepares repair estimates for all work done
 

- Develops repair and overhaul plan for each facility
 



- Responsible for bonus awards
 

- Follows up on completed work
 

Position requirements:
 

B.S. degree in engineering
 

Experience in the field of at least 14 years
 

Technical high school graduate

14 years experionce in the field
 

Manager of the central workshop
 

General description:
 

- Oversees all repairs and overhaul activities in the
 

workshop
 

- Reports to the general manager of technical affairs.
 

Duties and responsibilities: 

- Develops maintenance and overhaul plans for the workshop 

- Insures maintenance and overhaul plans are carried out 

on schedule 
- Oversees training in the company technical training 

center 

- Overseas manufacturing of spare parts in the shop 

- Helps develop workshop rules and procedures 

- Oversees repair and renewal of vehicle bodies 

- Estinmtes the cost of repair and overhaul work done 

in workshop 

- Develops program for maintenance and overhaul of shop 

machines and equipment 

Position requirements:
 

B.S. degree in Engineering 

14 years experience in the field
 



;~rT:~;~VTI
 

?1AI~h~Lj iTOM2ATION
 



Best Available Document 
-?V
.-) S A4 5;%,k;
 

' S M ' ZZ 3 .4' . .... 1 /2o... . . .ju' 4M .. 


- , 4I '. -f.. . " -- 

3'3144 (0'2 2o 7 03 5 i4 L / 9 / .OA -.74 

'"'-'' f.ei / I33' ,7,¢- ,z /; ,, 7Z.5 - . .'IV+I . . ./ / 

145* 1, 5 or, 51531,, S-549I 2 ? 1,i~54~*&e9d~If7165 4Ji,4-13-2'0 
CI ... . ... a~- 7 .- 

~w1-5; a /e,3I3 - ? ile 72, 7/ 
/6okI4 S '"27II~~f 147l:/3( K9 ( 

V14/24q L 931'" 7 1 + .21,105t /0
,t+d2V95 s 532' 

- ' ,o i'77z ,1 'r,44!76, It 1,37',2' g,--: ,.o -Si 93 g,-:-," " '" 'i" 1,--1"+2,4- ,4g/' ,:4f/. V Ly: ' ' ,.- , /,,,:r 

" ",' ....V.. 3 I2 77j-1, . ' " 
I 1 



P*ma AA iW iMLient
 

ma_________ ___ IGAWWj 
A

40 

oi 
-

-. 

",c''~''~Z7 ,~'*~5c4(~I47I~f-'Zb32 s'~ ,V 'J5 -c-A&'' 

ZLZ4A5 I~z72d 3 1 /1 /21 72 9 !~ Ht
2S)-c f'z -?: 132 774 4 Z1. 2, r 3 2~jte /''5 I6/' Y 

-te -~f, - - -3 -- 2 

CC? 22a. 46 S1/ -2-3L7 14 t6~ 3 Zl iZc'2. 9 9 
F911 23of 3cZ-7y9 o -Z 

5e 332 32/1,) a I l 4 

~-~' 3C~eC.4.7/ 2.313Z-3?.-.r- - *- - . - ---- ____ - - _ - - --- _ - ___1-4

gz1/4 /53 d2 o rJz~ ~ ~~ 4 
- - j2 . A 

cJ ~ 1 I ~ ' I . .13 

'( 5-J*4 SI0-

I / 1 
-T- -74 '2 '*S,( A - 4 _ e~'2 'I C-9T. 

' Id __ 7 Z 



Best Avaiable Document
 

t 1!-° , 

1,-.17 J 

4.l 

.4 

. 

iti 

,- ,: . 
A-- rLA M~re(Zie-W-0Cr-S 

,411./ 

,.d',1'. 
&t/ 
. 

u 
, ' * 

it I-.Z IT 

rze ~ v6i2 42 I I 4z7-72Z 43-

1-31 

r

. "5Z32-. i ' ~ 

r. 

- Z3 , 

22 j4 

,5 

3r -IS-~ 

5 

-

k .. _.' :- : , 44, lj I . . '0 ") 

-? -'l 

' 

z 4f2i 

-i 

14-

4 '" 

-1 
" -

r-
;...4 I2 'o 

2 2 Z/'i 4 4 
/74, I ' 

I-3. / 
-
3 

-I6"-t" . -

i 
i --
t 

.-. 1--2 1- . , * 1-f413/ -

~ . 



t 
>

 
'U

) 
LLYrN 



.7
 

t 
~ 

4
 

Is) 

4
~

-

,t~
 

4
4
 

'-fr 

A
~

~
S~ 

~ 

~I 

'4
4

.. 

4
5
5
4
4
 

~ 
,4

4
4
4
 

pn ~~
rv~

 

'.4
 

Its 
-

4 

"'.7
1 

5
4
 4

 

t. -~' 

-'3
 

In 

N
Q

4
5
4
4
*
5
. 

S
 ti,~g

*
~

 

* 

4 

-,~l*to
 

fj 

q'.. 

~
%

 
77,'4 

-,~ 
1
'

d
.~

4
4l' 

'~
 

&
 ~ 

' ~ ""6
 4
4
 

~g 
" T~ 

<
 

'. 
~ ~ 

C
 

s
 

q
 

4
. 

~ 
s
 

g
 ~ 

~ 
4
 

5 

:t 
S

2~s 
%

 
~ 

,N
S

 

5~ Q
lt 

4
, 

d
T

 4.>~ 
s I 

~ 
4
%

 
4

~
~

I 
Q

4 
4 



,
.
.
 
<
 -
:
 

_
_

_
_

_
_

, 
-

i
.
.
'
.
.
.
.
'
.
.


 

1 
I1
 

1 
1 
1
 

I 
1
 

,


 

,
 

I 
I 

I 
i.1 

i;-
N

I 


1
 

I
 

I 
i 

I 
I 

I 


/"-; 
-
I
 *.' 

I 
I 

I 
;
t
 

I 
j
 

I 
*F

 
I 

I 
I~ 

-


-
'4 4

'
 

40
 

.
.
 
.
.
.
 

I 
1

.1
 

1. 
V
"
 

I
 

I 
. 1 


-



.
.
.
. .
.
.
 

_
L



4
.
-
,
,
 

:
;
 <
 "
 
,
I
 
* 

i 
' .I 

'
 ,
 i 

"
 

*, 
_
- I
 



---
7.---; 

ETE, 
"'
 

;'tZ
 

"
 ',.
 

,,,, 

-
g

-
-

.
. 

4 
_
 

. 

...... 
.

.
...

.
.

.
.

. 
...

...
.

. 



14, 

- l cU() 

/~~~~1 -
-3oc( z~~o 

/-f 
S4-V 

g 2.7,ac 2e 2 ,we 



IJ 

Il IN
 

I 
' 

I 

.1 
' 

Z
 

F
II 

t-4<
~* 

I'I 

"4j"' 

rlc 
J
 

i 
I 

I 
-

I 

r, 
.1 



*~~y 
YLI.
 

Ii 

ill 

* K
 

* 
or1 

N~Nq~:S 

t,,I 

L
I 

I .4 

7. 

~
 

0
9
 

,,.. 
j. 

r7 

* 
* 

V
 

CE. 
.1

 
I 

1
~

 
* 

6
 

* 

a
.--

~e'~ K' 
-

. 
.-----.---

-*-*-.-*-----*-..-----
--

I..---
C

.' 
~

 
-~

 
-

-.. 
-

-
I-,...-

*N
~

~
 



-
V

l 
4 

A
,:"e 

*71 



7



-
'
"
 

~
A
 

-
°
 

'
'
 

-
g
 

i,
 
.

e 
\O
I
 

f

!,:' >
 
i
,i !

.
'
 .
 4

i,
 



p 
-
k
i
"
 

,
.
 

1
 1
'
 

,
"
 

.
 

~ 
' 

I
I
"
$
,
 

.
.
..
 // 

a
 :
,
.
 

.
_


 

i



4
4
i


 



-- 

.. 
4
'j'. 

\Il~ 

'1 V
.-.. 

.~
 

* 
~

<
4
4
4
.*' 

"1
>

' ~
 

~
 

rv
' 

.7
 

~
%

 

..............
 
V

 

~
.;4

' 
~

 
, 

4 

.~
 

'U
, 

~
4

4
 

.
. 

~
, 

.~
 

~
 

~
 

~
 

~
. 

...
 

g
 

* 
~



: 7

'~
 

' 
~

:. 
4
. 

4
 

. 

4
 

'9 
. 

4
4

4 
4 

V~.
4
.4

 
w

.. 
.4

. 
'4

. 
;,... 4

,4
,4

,, 
.. 4 

7
4
.4

K
:

4
 

, 

Ii 
K

 

I 
. 

CC 
p

4
.. 

N
 

?
4
4
.,4

 4
... 

4
 

c 1;.
~

 
4
.4

~
,

4
4

~
~

4
 

~
-<

,i
4
~

4
.~

 
~

 
4
4
4
~

4
4
4
 

~
4
 

4
,4

~
 

~
 

~
, 

K
4~

 



V 

~rAa~i~~ 

'~'a ~ $ '~' "'.~..'aav 
~pq :~4~IA~ ~aa. ~ 

I ~ >j~~
~'it*.,) I ~-i'4-~a$Taj 2~ 7"'~ud". ,a.a{ a ~~ 

aaai) 

"a,., 
~Y,....'.~ a.x~.a~jj~ 

~ a~a 

a.a~~V .a' ',a~.'~ a. 

a'a., a 

.~ ~ ~ ~. 

~a. ,a~a *~. 
a . 

'aa 
~ 	 ~'~ 	 ea 

'a a aa~'~

U~j~ 

. 9 
a~-~ a ,~U'.a a"~ ",a a

II~ 

4 ~  .. ~aaa 
aa .J 

Ua''~a a 

aa 


a'g,~.a. ;. -................
 

'.4 a.~ 

j 
 a.
 a 
~aa.a. *~a~a~'taJfltJODa. 


Za a
 
I'~ ~aa,,. 

. 
a a 

aa~aa 

'V~23~,oO	 
'. " 

~a a~a~ 

.a~ a29I~'6.a. a a 
aa.~ 

. a ' a 
4 ''' ~a 	 .aC"' a' 

a 

~ 


'	 a~.aaa~ 
a 

a kaa~(fa'~ ~aa 

aaaaa ~' 
Ia<~a a. 

'~ 
a"1 a'~ a 

a
 
~Ga/~4 a 
 a* 

4aa~4 aa ~ a 

aa' 

a., ~aa 
~a. aaaa~ 

aaaaa.d ~ '--.* 
aaaa.kaa~. a ~ 	 aa'~ 

'aaa~a~y4~a.. r	 a aa, 
''~ ha' 

a a' a 
a~ 

'aa aa.a,.a.a 

a, a 

a .aaa aaa 

aa~aaaa.'~ a. a 	 a.. 'a.. 
a. 

a ~aa a aa,a 	 a.' 
a 

.a'aAaa4~A....aa a a 

.a,,
'a a$~.'a.a 	 ' . 

,a. 

aljaa a..,,a~. 
a' a.' a a '~ 

..~ . 

,a,, a' 

~a.aHa'~a 

~ ''a~~/1 

aa~.'a.,. a) 

a' 

'a.a'aaa9aa~'a 

a:J~ 


*'3a ~~aa'a.1'at ~ 

a.a' ~ a 
 a 	 . ~. 

~aa,. ~ 
..,.a~.a' a'.~	 aa' a ~.

Ia,aaa' a~. a.aa.a',a a'' 
a'4.a a'.,''... aa aa.~.,a,. 

A ~ a a. 'a'~'a~ 

a4aa a~a'~a~'a..~-~ 	 a ~ a~'~ 

.4 



~
 

041 
~

%
J
' 

~
 

~
 

4'~
 

*~
*.A

 
r~

' 

~
.4

i 
'4

 
, 

~
 

'2 

0
4
7
 

~
 

~
 

~
 

''v
i,' 

V
 

~ #
0
' 

~
 

~
 

........ 

~
 

O
r 

/ 

b'' 

~
,-

~
* 

~
 

I
Q

 
~

 

2I4i 

/ 
/ 

17 

V
 

/ 
).o 

~
.0

<
0

24, o
~

p
t 

0
4
4

V
. 

~
R

 
~

 

~
**'*~

4
~

* 

; 4 o 

0
' 

' 

''~40,,'4. 

.'.,-.,>
4
..,,,0

, 

10 
k 

0
" 

. 
. ''0

4
.4

 

~
 

* 

4 

~
~

 

A
 I 

/ 

.7 

. , 
'~

..'.7
4
 

. 

I' 
I 

"00 

,,0
~

 
I~' 

,~
:jo

, 
~

 

~
 

p 

4
4
 

'I 

.0 

A
 4 

.4
' 

o -. 
*~

-.4
 

, 

414' 

'4
0
0

4 

-f~
. 

, 
. 

~
, 

'.4
. 

"' 

'.'4
'7

4
.

.24 4
.0

~
4
 

4 

'-' 

404. 

44 V
A

. 

*'~
4
.~

'.4
'O

 

4
 

hr 

4 
~

 
~

 

v (.~ i 

~
.

4
~

 
'i4-'~

 
1'K

 
*~

4
4
 

~
 

.
,~

 

4 

' 
''0

0
~

~
4
'~

4 4
4
4
4
' 

4
.4

4
 *
'<

o
'" 

A
0~

. 
4. 

~
4
 

4
0
4
4
' 47 T

h
4
~

 ~
, 



4 

.4
. 

4
. 

4
.4

.' 
-

"'~
' 

~V 

''4
, 

4 

4
4
 

*'~
 

'4
'... 

'44.i.~
 

4
.,W

IK
~

~
4

~
 ~ 

~
 

~
 

~
4
.'4

.'4
'. 

4 
'4

4 .J 
'.4

4
4 

4>
 

4 
.. 

'4 
4. 

~
4
';

r
'~

 .-
~

, 
,4

j~
 

.4 
~

 
~

 
4
 

*q~
4 

f7f9W
~i.

4
 

.. '.'-' 
4 " 

Z
'~~: 

~
 

'4
,>

 
''*' 

~
 

j'~
4
~

.f
4 

4 4 ( 
'4 

4 
~

 

~ 

'-4
-' 

4
%

 
'-'4. 

.~
 

4
~

*. 

'-44,..'. 
4 

4
' 

.~
\ 

~
44444'.~

 

4
4
.~

 s''>
 

~
 

.4"
4 

'4 
-

'' 
-~

 
4
' 4

;.(4
4
 

r
P

4 
4
 

'~
~

~
444 

C
.' 

~
' 

' 

-
rh~ 

-~
 

4 
4
4
4
 



-
4
4
4
 

4
 

4, 
4*44 

~ ;' 
'(?.~~

I ~
 

'L"'4~
 

4..''. 
1 

4. 
N

. 
-

j 
~

,J
i~

9
4
 

~
 

L~"~' 
.'' 

4' 
-

.4
 

-~
 

'4
-

44 
-

4 

~
" 

4
.

4
*~

.. 
.4

~
V

 
444-

~
 

~
~

J
'

.444%
.4

4
..'.

A 

.


3 
~

 4
"4

4
j4

A
... 

-'4
'.' 

-
r 

4
'~

~
"

' 
4,

4
-

~
. 

4
. 

~
4-4-

.~
Y

''"'.' 
4" 

.'.~
 

'' 
'''A

Y
4-4'' 

4 
4. 

~
 

'a. 

~)' 
'4 

'-4'
1.~

T
K

'
4

~
44''4;4 

'~
4-

34W
...... 

,4.5..,4)~
 

4 

A
w

' 
't' 

"
'"

'.4
 

4 ~ jt
--

4

http:j'~4~.f4


-M L A__- _-__ Best Available Docume t 

.I.
 

5.0 / 2 

............ 4t~ .- d S.
 

V .*: 7 

9...o
 

• -: " .,7,:,--- y..MJ 

• ** o .,. .( /,; 

' " -"*. ' ' ..--. 



u_ Best Avalicble Docment
 

Cw.. .si 

i 
'3' 

[--= 

f,: 

-... 1-" "13 
:- , 

,..'-,. \ ... 

=: -- '
Z
- -_ .- .
"- '' ,"

"""- -": -------- - --------- Z.. -- 



--

-- ---

ruir' '"t " -- 7- "-7-IIBest Ava ilable Document
-. 

-. **-a..
 

i 
\,\ 

7t
 

- i 

• 
 .' 


W-,a- C 

-3_
 



R
W

~

 

;~ 
A

 
,"o
 

V
:b

 

o 
rv 

C
*
j 

~a 
it., 

to
 

O
 

2 

4w
C

4 

;Ii
 

4I' 

id] 
K

. 



1X
-4 

inI 

e4 
I 

.1 
I 

N
 

*-
I%

 

.1z 

C
44 

I 
, 



* 
7


*of" 

Jif 
t4

Iw
n 



I== nL i. NL, -________ A ppE~b ~ VII -mA C: 

~4; 

3t; 

/5D
 



.-
, 

"
 

, 
-I. 

I 
:
!
1
>
 

i
 

i
i
 

i
;
A
 

<
.
,
\
Q
.
.

.
 

.


 

S
V
v


 

.T,,
,
'
 

h
 

-
;

!
'
i
i
 , 
!
!
]
!
 

,
:
 

,
:
i



:
 
i
 

", 


k
i
}
A
 
{
 
{
 

)
:
 :
:
 

°


 

r
 

.
.
 
,
]
 

!
 

:
 
:
 

;
-
a
 



~ 
.
~

.
 

:
:
=
!
?
 

;
 

!
i
i-
:
 

. 

.
.
 .
.
 
.
.
 

a
 

.
 

'
,
3;
"
 

.
. 

=
 

2
.:
 7
4
{
 ,
 

-1 
.
;
1
 

:
:
"
 

!
!
 

-
.
 

A
;
;
1
i


 

,
'
 
I
 

A
 
!
;
 :

 

!
 





:



'
 '
:
"
 

,
 
<
,
?•
'
:
 

'
 
:
.
 (
 

5
:
,
 Ii

{
4
'
.


 

4
.
1
 

.
,
 

.
 
H
 

4
:.
.
 

.
4
4
.
4
 

,
 

.
.
.


 

4
 

'4
~

 
~ 

4
, 

4
4

 
4 

.
q
,
 

(
,
*
 



b
 



,
i
i,
-
-
1
.
 

.
*
*
..
.
.
 

.
.
*
j
-

.
.
.
-

.
 

.
.
.
 

.
 

.
.
 

I
.. 


rio 

II 

Irk 
'A

 
-A

 

d 


cqC
' 

-
a 

:,In. -
"

..,IN
 

, 
4 

, It, 
. 

in
. 

o
-

I(N
 

'I



101 

' 
+ 

"l 
+

"' 
•q 

-'i 
V

 

•
 -

21) 
? 

* -
.
.
.
 

Ig 
'
,
 -
*
' ,ift 

n
 

'
I
.
 
<
 

ip 
C

M
 

-

I
 

I
 

Il 
%

 
I
"
 

"" 
IC

A
n 

-* 
.3 

' 

%
. .~-

-
~ 

'-
'3 

L+
Y

i 
.'.. 

.
. .
*
 

.'~
 

.
 

m
 
+
 

IA
 

* 

tr 
qtr0e.~
-

ft-

a
-
-
"
.
 

'
0
.
.
.
 I?

-
n 

"r 
a 

-

--
a

• 
' 

4 
t 

' 

h
i
 

.
'
:
 

',,'+ ... .. / .q
tr

1I4 
. 

•.... 9
 

-
-

''M
r 

C
 

C4 

go0 
~

 
, 

C
A

' 

'J 
b 

ll..i~
in 

. 

ol 
In 
C4. 

.. 



ri 
k
, 

C
 

. 
,4

 *4
4
 

4 

tv1A~ 

X
 

I 

N
 

~n 
0 

~ V
In 

NU
 

~ 
* 

~~ 
0
 

0 VQ
 

~ 
7~
~ 

*~l
4 

4 
~ 

N
 

4 
~In 

~ 

1
4
 

-. Q
 

ea
 

K
N

 
43~ 

. 
~ 

.4 
f 

IN
~N

 

'-.5
4
 

* 
II. 

6
,*~

 
) 

.5
,Z

 
7
7
 



---- ------

semomi,. a-omega, - -- ___=__ . . ..ftn~,.1
WL a.. ----IL,-- - - - . tms, 
icg
 

C'4-/iJ"/~ ~ P/(ir/.j.17 -"!;u 

-6m
107 3 ' j" 9 ?5 9,. t /o :,l 0
' ,, ""-2.b'c! 5 /o# o# 3 2 106 /03 /0O 2 i.. I-

e 1 /4 4/4/14 13 // /a /0 / , / / .1 24 Z' Z4U 22 2 '3 '13 1I~'I~ 445 S 6 3z -3 3 4 

-1r 9 173 1 
~1a~1- a -~, 


- - - - - - - -- 33--

-

http:ir/.j.17


N94
 

i, 

i 
t 

N
 

eto'c'~ 
4 

P
oa 

a 
C

N
 

C
 

-4
. 

7o. 
-

.
i . 

.. 
.
.
.
.
.
.
 

C
A

4~I 



;cx 
, 

I 

.A
~

 
al 

U
 

(
C

4 
tk

' 
I 

N
N

 

~
(C

3, 

16I"~ 

td-~




v 

'4
~

 

.. 
1
4
-/'Y

 

C
A

>


~
~

 
C

I~A
 

*-
M

 
It) 

O
 

o
r,

0 
G

 
~ 

N
 

It 
~ 

I 
~ 

s 

O
N

 
(' 

-
I 

7


ft..ti 
A

 

*~
C

.4
 

b 
V

IN
*.A

)M
s 

M
%

 

-
'

It~ 2~ 
~ 

4
'b

Q
 

It~ 
q!3 

71' 

* ,. .
(1 



it t 4.1 

-'-----
1/ 1 

J4J 

u46' 
kt 

Zv %T. 



------

- -

-- 

__ 

., .;...,Best Availble D~ocumnt~ 

i' _ .. 4<"l . . . 

','~ 

; I 
__ _ ;9 # 
 . . . i . I - - __ _ 

I.. _f '. 2 - 2 - -

I. --

• I ,) 1 "/ I i-!K.K ---- '-.- 
i 

+-  - -

_I - - - 1't- 2 2 - # - - - -  -
* ", "h/i- - Z--... .--- --------- -o--



- - - - 2/ - - - -

"-

I, *4. 
.- i 2i k li 



A~PPENDIX ~~ 

J-TEM C 

I 

- -- -

oil/ 
-- . -.. 

. *'. .__1 



_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

: 
; 

' 
:'

-
I. 

" 
" " 

f* 
" 

+
 : 

.
.
., 

v
.
 

'
,
r
"
4
 

.
 .
.



j 

-
' "r 

P
 

i 
-

-
-



0. 
4 

~ 
. 

•NtL 
.. 

tr4 

I 
U

, 
g 

. 
I , 

I 
. 

I 
I 

. 
I 

, I 
• I . 

I 
S
N
 

.
.
 

.


 

a
~

~
~

~
~

1
' 

I 
I< 

I 
J

IT
 

IN
 

d 
. 

I. 
m

 
N

 
I 

iS
 

I.~ 

N
J 

~ 
~ 

~ 1.5. 

2 



P. 
I 

: 
, 

. 
.

.-
. 

.
.. 

.
.

. 

,
N
 

C
 i 

Il 
N

 
In 

bu 
m

 
Z

, 
m

 
C

4 
W

 
v 

lei 
C

A
 





iw
v 



1 

A
. 

' 
I 

*'~
 

'K ~1y:vj; 

lV
~4t.~ 

U
 

EII 

I', 

I ~
 

I 

, 

j, 

~
. 4 

~
 

---
N

 
it 

-"
'-*

1
' 



-
kp 

vpet 

_ 
__ 

_
 

_ii,,'V
IT

T
 

6A
P

 

711 



L IN" O--.. 

Cow a 

7
 

6
 

5
 

3
 

z 



j



(
u
 



i
 

" 

i
 
!
i



"
 



.
.
.


 

N
,
/
 ,
 



, 

'
B
 



.
.
.


 

,
.
4
'



-



.4
' 



'y 
< 

lo" 

O
-z.4 4

 
1
 

1
0
 

,1 

tl~
 

7 
~~' 

}3-Q
 

~ 
~ 

~~a
~~~~~~~~t~I 

1 . -4 U
 

0 
-4

I V

xA
A

 
a 

-%
 

N
7
4
 

~
. 

II-. 

. 
* 

, 

IA
 

4 

;' 
3 

1*-
11 

'A
' 

IC
M

 

-Z
"

~ 
A

J4 



4.. 
~

 
~ 

~
 

IN
 

0 
V

A
 

T
h. 

ft, 
~. 

e 
e 

' 
* 

S
I
n


 

\4 
"a 

~
1() 

*1 
. 

a 

IN
 

H
' 

3~
tA

A
 

H
1 

1r~
k ~IiI 

'A
 

&
M

, 
~

 

.~
 

N
 

N
Q

* 

~ 

N
 

~
 

-

N
 

Ic
' 

~.3.'e-
~ 

~ 

--
C

 
>

 

C
4 

C
4I 

cc\ 7 

4 

N
 

*i.t 

" 



~?o~ 
~'31~ 

,. 
4
~

4
' 

V
.'.,. 

''.4
~

T
h
4
-V

.4
~

fl'..~
 

'~
' 

,,;.~
4
. 

l~
4
4
.4

~
 

.. 
4
* 

.4 

I 
4 

_
_

 
.4

*4
~

.. .%
4. 4 ''e

%
-~

a
 

L 4 
I 

.~
2

2
 

L~
 

~
 

-

* 
~

 
~

 
,.I. 

~ 
I 

~fJ~4. 
A

~
 

.4
.~

..4
&

. 
4 

c~ 
r~ 

I 
, 

I 

if" 
I 

I 
~

 
, 

~
 

'II.. 

Cl's" 4 
'"

c
"
 

%
 

I 
I~.. 

~
 

~ ~N
 N

 
~

' 
4

~
~

4
~

%
 

*~
 4

4
 

*4
4

4
4

 
'@

~
 

""'~
~

 

0~ 
nI1~

~
3 

Q
~

 
'*~

*~
 

~' 
.~

-
I 

t 

I I 
-. 
1
4
 

4 

,, 

-

~
 

~
4
 

~
 1 

4 
4 

K
~

 
~~ 

~
 

-
%

j~~ 
t't 

~,4 
~

. 
-

* 
r -

4
4

1
 

4
~

 
-

~
 

~
 

-
-

* 
Je~

 
.. 

~
 

N
... 

-
-

£ 
$4 

~.I.. 

-'4 

, 
.-

, 
I 

I 
I 

*1 
~

 
4
~

. 

-~
 

C
 

,1' 
.~

' . 
ft.
"V

 
.7 

'4
4
 

~
jh~

k 
-... 

. 
' 

,a
 

4 

I 
M

 

4
~

I 
I 

~
4
%

 

~
 

4
4

,,(%
. 

~
dk~

~
nP

 
~

 
4. 

'

-; 
I. I,: 

I' 

I 
, ~

 
~

~
4
*-4

 
V

 

P
I 

I
~V

 ~~'?
 

%
 

~
4
r4

#
 

_
_
_
_
_
_
_
 

:.
't'~ ~ThN

 
'~

lV
O

/~
*Cf.41'~ 4

 7
4
 

'~
 

4
' 

~
C

1.. 
4
4
 

4
4
. 

4
4
V

~
 

, 
4
~

4
 

~
 

V
4' 

"Ir 
~

 



•
j
{
r
.
 

9
 

.
.
.
.
 

9
 
•
 
4%
%
 

,
 

9
 
r
'
 

"
 

l
 

.
.

32..
'
 



.@
,i 

,w
 

-. 
$* 

' 
. 

9
j 

i 

qj 
: 

,-
*9i 

. 
; . -. 

.. 
h

 ." 
-

E 
: 

.. 
,

... 

i 
i

*: 
4 

4 
i ; 

" 
: . 

; 
o 

.
, , 

+
 

.
. 



,-U, L, -- .. --	 .--- A@pbi x R-H -,-M C 
*.Ut~m '*,-..l Y 

.	 - ___q• 0 ,*-- - . . .. 

- --- -- - -. -I 
--- - -- - - - - - , " 

TZ 2 

* 	 !<v~~r 45 41/K 441 465 a 432 4!Tf 4-7i 4f38 ~ o 

2 N245 /97 47p 13944 16s&'0 0 151,00e 
9- ~ 2? ~ 24 ~ 25~ ~~.I~ /?O~~ 

., ' <//- - 12 /o7 	 /3.:; 72? 92 s .5 5' 

51 (r-703 I ( '747f477 	 518 5-/j-

3;.> 6S43 	 f3'1 del 517 -5- 3 6/ '37 

12 -3 

n2 

3 o 0-23t-2~/-7.,3 "Z"-3. ... 2 y" 3-2-3' 	 d7 '2.26 12o9 1,7'5 ' 	 12 17/o1/52 12291~533 /55-3 /66 

20 2/ S-'2-Z3 3.2-3 33 -i37 



--- - -...- - -. .. .-.-.
 
.1-J 

• -- ,
 

5 

130~ 

74 
1/(
/Z5 

/7/ 
iI./.I 
5 

~ 
/3~o

7 ~ 
l2'4 ///

2~242 
,oa 

142 
l/o 
123, 

I~o 
23 

'15-' 
/3 

0 

. .' -

Z:74~43 .4 ,~' 

3 

5:74 

2.1 

147 4o 3 d 375 

-5 

43a/ 

/4 

.524 

7oK4 S: 7~ 65 YY~3 132 9192 536 55e3 587 'o 

'" i . .> -. ' -,. -/ ,--. 

2-i. 

g-: 

2-4 

- A,: 5 -.3/' - > -4-

2a 

d'-. ¢ 

.. .j-.L n t
 



.T
r. 

7. 7

r 

M
.**1 

.4. 

N
 

I'N
 

rk 
rJ 

S
. 

I%
I, 

e 

t~
 

I 
I 

I 
~ 

I
 



tE
 

.lb
 

C
A

 
C

A
 

t 

" 
.

. 
,, 

%
.

~ ".li 
7

/ 
t. 

-
-

*.o 
.i 

. 
4
4
.IC


 

-n

 

-. 
i
 

cl 
Z

4 
t.-

' 
N

 
* 

4
t' 

j\. 



mIMM U L .... - a' prIT Sul------TE 

32. 

SO,
 
60 

/ito
 

/4o
 

LF 

_ _ 4r 



--'--S
B


~

 
4'w

'~
 

I 
4 

'~
~

K
 

~~ 4A 
4 

V
 

~
 

,'~
-4~

 
''~

A
~

1jJ\ 
'7 

~
 

.-
4

4
~

~
 

~
~

>
1
 

~
 

4~
4 

-~~ 

,~
 4 

.' 
-~

' 
V

 

I' * 
".'

', 
, 

~ 

I ~
 

~
A

4
~

-
-d~2. ~ 

~
"
' 

'4
4
 

$' 
~

 
.~

v~
~

A
:>

t 4 
/ 

*.4IU
~ 

:-~ 4.'j.~ 
4 

~
4 

5
." 

~ 
.~ 

"I 
4 'd' ~

 

1~
 

' 

.4 
S

t 
~

 
r~

. 
.4

 
5
' 

~i 
"4

I 
*' 

~[>,, ~ 
5
, 

~
 

-4 

4
4

 
.n

D
w

~
t1~' 

§Q
4 

4's 

I ~
 

.A
~

A
,>

 
5 ~ N

~
~

''' 
~

 
~

 
4
 

'4 

*'5
 

4 
4
-, 

'4 
~

.' 
-"'4

.' 

5J~~4\~4 
s
.... 

.,','-w
". 

A
l; 

I 
5
" 

..'4
-

~ 

4 
~

 
s
5
"~

"~
 

V
 
'-'4

4
.''-* S

 
-.5

 
'4 

~
'W

47e4~
 ~

 
'-V

"'N
" 

-~
 

~
'.' 

'~
 

4 

-U
---

5
' 



a
I~

I 
I V

A
; 

~ 
~Ir 



I:In 



FKMW1 L SARKS IBL __ __ 0--s~ ~ ~ ~ X NiX M -- Eli 
Co~~~~ufl.Jo 09w.Ca .. q n . .. . 

rk""cawv C' ~'"'9mC -of-9~2 

2 -c 

,., 

/ :. 

tu5-4 

4CA 

http:Co~~~~ufl.Jo


74t 
40 

qk 
40o

 
1 

'IIQ
 

4
' 

tocs '0
 

%qo 
tC

. 
f~l 

tq
 

Q
.' 

%
Ja0a 

~ 
a
.. 

" 
a 

' 
%

I.-. 

Sa 
C

4 
C

4 

4,4 

N
'I 

-4: 

It,. 

7
:1

, 



_
_
_
 

m
-

50 
N

O
 

4. 
't, 

4
4

 

r 
C

A
 

' 
*

~
A

,-~
q

 
~ 

"
a
 

t4
 

~.o 
N

.N
 N

 
>

4 
Icy-%

.' 
~ 

N
~

 

~ 
~13 

t.. 
-ja 

'j 
0 

Q
14 

I 
tn

 

%
~~C' 

C
A

-

N
~ 

~ 'h
 

A
~

 
~

 

O
L

~~I. 
Q

, 
4P 

-* 

,i-
,-

-4 
'N

 
* 

Q
ri 

N
 

*~
*~ ~ 

~ 
I4 

C
4 

e
(fv~ 

, 

~-a
~ ~ 

~ 
4 

1'~
'4 

4"~ 
~

~
Q

j 

"
 

W
2
K

:j
~ 



~U&~U. II. - p ibixm~ ~~-----.-___MUI~ 1, 

pret,a ,ALI.acog 

/ 

/77 

S erv, C.e 

er 

/o3 

/3 

/oI 

2 

cy9 

S/ 

2/ 

/o2 loS 

'? 

/aS 

20 

//'3 

1/0 

/S 

/3 

)/-1 lo 

1/ 2..1/ 

rfiI/ 

//Zii 

3 

11.5 

13 

//2 

13 

/ 

I 

0 

J3 

1 

q 

/./4 

/S 

5 

11 

/31 

114 1/7 

15 

6 6 

/24 129 )I /A4 

el 2?/'1 271. 

134 

12iz 1/2? 12? /7- 1*1 /4/ f: /4/ 14/1 14/ 1441 /4t /41 149 1 141 1447 is' i/ 1N f;9I 1-7 



-S.D - -------.ICC.... L U 

-. - ~ 3? 4vo /&oI1 1374 4.7s :33 137 ix 395 2.d 42-3 4zf' 

1.5-0 1j5o ?~.2sy 23 25s 13 /lg /; F. gd 

2.~"Yo' 214 405' 5/ 35/ -391 512 5,;Z? 6 5b 3 Fj 342 

Ie efS 5z 669ddf t5 290 -37. 45 5-32 511 552 5-20 5 C/4 

§S S ? 7*:5 ?5 /t f /a 4-3 

- - - lo 3! 1 

/ISO(' 24. 3 191 ?174 12 

I z 
a. -~'L 



to
~

 
-4. 

~ 
a 

N
 

C
-4

 

'C
A

 

Q
 

a44 .4. I 



,5
 

R
 

434 

.4
 4V

 
t~ 

~~tcs 

4
q

 
4)q 

%
-

-%
-~

 

inN
 

*4
%

~q 



t 4/ 

4/f 

2T
 

5



C
A
,
,
 

* 
* 

-
. 

'O
r 

! 
.

**,**1: 

-F*-.
* 

. 
_ 

i ' <: . 

.r-, 
: 

I--
; - I 

' .,

. 
i 

2 

,** 

-'  

-
-.. 

-. 

-

' 
" 

;
 

-
.
 
.
.
.
.
 

.
 

* 
-

* 
-

-

It 
;rIt 

~
 r 

.. 

k 

14' 



ThstA ~6ZIekhr4Li~ ,~ ~' 

2-AA tt IL% A 



- -------- X-

____ _ _ . V ... ' .. .. . l .ll _° __ "'li, "' ~ - ~ 
__""" - L,.' ,o ,., .'~ .LL,,.""0 _-_,,,__, 

- /0 /30 4.30 /91 5, 149 1152 964. -.; 2~ /45/

qq' /49 5 1 r 54 2s9/0 45')5 '/*o 05 /'; /7,-~5 742.9 " 

-,,, /00 , , 2.F l 5,0 /12 // S o 4/5 /13 ei * , 1e-.i 45 1,,L 5z 

SCD 7. - 1'5 q. 2. 1*3 '.5 71 73 54- 31 /14' 1155 5.)4.7 '6t: 47J 1,2 /413 

o79. - 9j I2 2V2 293 5o 50 5 ]o0 4;415$ 653 3135 /5-i,1 

701 - 9.! /of 7-62 215 55 10 S2 597 I' 5C,70c O 3?9 2 Y14 I ' I 1:T3 

- liD '4; 9/4 29S g Zo4 42q ?22z 413 330 .9 .5 

26~"*"7i 556 12 174 292' 20i So //3 p -32 3535 /17 140 6 '5z30oc~ 3 

Pit- i -y - 1I70 214 is a 0 T 121 41 W?2J 4143 201 13?.; /2 330 0-S 14y 

tr4~- ;TIT /~21 130 2.46 17:5 570 1335 44 7 293 49; SO&io30 / &-, -3- A"// 

521 - 20 13 ?.04~ /6 4, '12c'/ trA200 zoo 0 /0o -301 . /. 

-/ '4173 e 22? /. o J& 5*5 4 ? 4-24 '74 2' 59 ZqZZ .N: 



U'0 . - nv E DX S11 -L W" 

/i t 1535 Il5 - '52 " 6 146 /13 11 4 " Io 1?o 703 /*1 dU 57113 /?1 0'4 / 

i7 /1 - 14-9 log 6 /5Z '/2 '372 ,196 Z~ .Set2 1'52 1004 4P4 7'4ij ; 

/31/a 06 6644 6 /0//_I jo 631 471 1092 ;: 42f ~ J~/~58 

147f 1V - 130 62' 402 'c "/4 1.3 '55 5:70 266 7 6*;:rI& 1541 1/-3 '1'6 

* /33 /4(7 -A 5 0/q3 ,( /. '& 63 _:r3d232 17.3 743 5 -.20

131 d/0 j~3 .;/o53 lp d o/izh -,7-6 199 943 1.? '7 

I c /ox- /qT? 5do 3 7D 13o /:20 ,g' /4 (9w 0150 611 4 73: 157- 61? '4 / 

2-.2P 14 212. if/ 64-64 /~ /0, /20 70 66' /47 7.75 /7 8-YF3 -F /3ss 

///4 15 - 121 374-2 32.7 15O 01 ? /5 9 (0 4j L.363i "56 -4' ;9 

.7 119 /1 ,o .7-'!o i~ 79- 1(7 ~ d542 4 F25 /:;2 X;7 '-If t 

127 94 90 4' 46 Z6 Z4' 4-/- 137 U13 14, 149 

73 q75" 1 05 /22- 4,Z 1,5 '140 //4.5 .3 Zo5. 1/3* 4725" '5 3 /-Y 

Lin 
N% 



~ ~ ~ ~ 
- I Z8 a -s:.-T97& c -m 

C " - ow - - --- ---- jr d mim WS 

Igo 

j 7L. 

~4 CA 



I s... 

Sol
 

~ I 

" I"
 

C4 3 t CA 



L WK AcpitKJ- . --

Os-,--8, - -aw-g 

so0 

50 

5o0 

50 

V300 

.250 

S200 

13-0 t4 
N4 04 

Vk'4 
N4 

*4a 



-L NOW L ~~____~ PEb) i w
 

40 

300 

es-1 

t 

-~l -In 
t-.. 



U N...P~- . .4mm'm oi.r PPEm m,( V, 

50 

4coo 
400 

5o 

5"o
 

5"0
 

2oo 

200- - ' • .
SO 




- WL OL__*MAW'_ PTL' vr -EI,_____w_ 

r 300 

6
 

2vo
 

75 

/25-e - CA.~- a3 



I 
V



110 

' 
kv-~

too
1 

to~ 

N 
N

-. 
N

O
 

C
l 

~ 
'~

 
N

 

N
O

 
%

)4 
I, 

N
z. 

%
4 

C
* 

N
 

m
< 

,, 

N 
.. ~ 

.
%

 
~'. 

%
q

10 

C
4 

(-A
 

t 
t4 

t 
N

 

IR~I
 
Il 



1E .it'FAND L MANK OL ~ __~~.*.g 
co ""S woo""We 

71- -ma v -----~~F--

L4 7/.f 

Q/l 4 779 23g9 .4-o 49ZI 

12y572 '2171 5ZS3 

Ou 3d: 2,39/, 

ST4-3 2&26 421? 

'L.24,7- 22.9-3 4750 

271- 2V, /433)c-

dr.242 2 ? z 4-7o 

? 1-19 2-0 67 4'2?75' 

z2~ 45g ;2,-L2. 

~..34IZ0i50 0 

6.2xz 

I.5kv 

g1/ 

6*t'J 

d.-71 

6P/144 

6.ol 

6 

5-7 

57-/I 

pas 
a 

/Jb 

9 

l, 

'4,2 

/53 

15 2 

/51 

/14F 

1.30 

sAe-ri 

q 

9F-2 

7--

7.o 

iF-2 

6- ' 

'-

7 

7-S 

760W ?56?9 

y &511 -z /19 

775 9' 2.5 31/ 

706~58 2it 793 

W394Z 425-f 

7;E 1: ZIy 

g-3q2g z2- .5 

71 :Ft 2z 15T3 

g/ 4o7- 24o"O 

;z Z'3?9 

1'17, 

to 3 Z72 

in2.7oF 

/,2 q5eI 

1qgq/ 

/01It3 

?# 3q5.a 

/01of/x 

9007e 

lv5-4 09, 

gq692 

$4
 

343 

~ 

-3 3 21 

32.67 

3317 

349v0 

'35-36d 

34,0o 

2393 

I
 

' 

154 

lei 

led 

ld 

15 V 

/6 

/12 

/60 

/76 

!4G 

4.5 .144 

h5-3 

Li:S 

-5.35 

/5 .3 

4:5-A!? 

4 -. 10 

g.3* 

1-6;1 

3.2 */ 

9-2/ 

1-;134f 

-27< 

I.V 

3 -2% 

7L 9 

6-7 



g
ii 

0~ 
'~'. 

lip 
4 

~ 
v 

V
I. 

if'N
 

~ 

t4*. 

404 

~ga 
t4 

404 
0 

aIo
l 

I 
a 

-. 

-
'~

 

C
 4 

-

--



40MI L UMM 21L 

fr" /v 

____ 

Sr~ i t 72ccz 

~ ~ 

'It5-2 6igt<,erme/ 

e-

-.t ~ 

" 

32 

- -f 

a~i2~2bq 

'3 - -

?r to'-

,n ' 

f 

21 

f 

-

;9 

27 V 

f/I 

V 1 

42 It23 13 

4 12 2 -

F- 7 

35 57 ?.-

65 

-

-1 

'ofst 

6S 

722 

4-

11 

2 

1' 

3o 

1 4436 /a 

*

45-

40 43' 

2Z 

~crn~ 

110/C/ 

352 

'533 

131j3 33I1377 

121 V9 1 f 62 W2 214 
__ __ j-

3 2I126 

7.31 511 121 
__-___ 

3 

051& 
-

21I 55-i 1/1q---

1 .501 'll.iW 60:1-1112 1q 
- 2/2 

5 //Z62.* 
t /7' 

AI 

--

IPir 3, I 4fF 



-- - -- --- ---- -- -

" - ----- --- ------------- ,--------. 

.- . " •, -

Il f. 
-~17 

/2- I 
-'7 

;1 f 
(D,,,,,.,-s
 

'~" /3 'ZJ~ -2O3d,W ,-2 ?1. 

d .' '
 , _] " z ":;. '; :--: ,;, " 2 ' "' 
...'' -"'3 ' ' o - - " ""
 

t r 

/i.' -V- .
 



N
o 

-. 
+

' 
.. 

+
?+

+
+

+
 

-+
+

+
i 

+
 

+
+

 
+

+
 + +

+
+

 " 
..."a

.. 
. 

... ' 
.. 

, 
+

,N
o

' 
' 

4 
tQ

 
' 

Q
 

%
 

m
0 

4
In 

, 

+
 

+
 

*'t 
+

 
;+

 
+

 
sw

+
.

++b 2 ]s? 
". 

+:;++ ; +
? 

* 
, 

,'+
 

+
+

 +
+

+
 ,+

 
+

 
+

+
'1; 

)+
:+

Z
.

. 
++ .

... 
• + 

+ . 
. "4 . 

+ + + . 
.. 

.+
+

+...N++. 
++m

 : + +
:,, +

++, .-
,+, N

g
++,
+++ 

!
y
+

.
4
+
 

+
+
i
 

I
,
+
+
+
+
 



: 
+

 +
:: 

+
 

+
 # 

+
+

 
: ; 

+
 

: 
S +

 
+

9 * 
? 

, 
: 

+
 

+
+

 
+

 
: 

,j:'+
+

"1
'. 

p+1+
 ++

++
 

+
 +

+
+

 
i 

.. 
.. 

.. . 
. 

.=
 

.. .
. 

. 
.

.. 
.

.. 
i .... 

.
.

. 
.. 

.. 
. 

... 
.. .. .

.
..

+
+

 
+

+
+

+
 V

+ 

+
 I; ( +

 +
 : : 

+
 +

 
+

 :, 
+

 
, 

; 
.

+
 

+
 

+
 , 

+
 +

;
4 4, ',,+: 

+
:+

 
+

'+
; 

, 
] 

+
 

( 
;+

 
+

; = (" +
,5+

: +
-

@
 

+
 1 

+
+

 
+

+
+

;+
 

;+
 

+
 

+
11

: 
+

 
:+++

+
: 

;+
+

+
 , +

 +
 ' 

+
+

1 
+

r+
, ++

 * +
 

: 
I "+

 .+
+

+
:+

+
.

+
+

:
+ +

+
:' 

.1
;1

 
. +

+
+

 
+,.+ ' 

+ +
+ +

.+ + + 
-

+
:+

' +:..:+'
-: 

+
+

~ , 
' ' 

.
+

 
+

 
', 

+
+

...
+, 

;+:D' iV + +
 i+

1: 
+

: +
 

++': +
:+

 
-

: 
, +

+
 . ...' 

.''
'+

P 
-'S

 
, 

+
 .+

+
 

+ ;"
.~ +i']+ 

, 
.+

"++ +,, 
-

cii '. + ; 
-

i+:ci" 
i .+ 

N
j-

s
 

: 
, 

+
 

1 * 
-+

 
+

 
: 

+
+

i+
!

+
 +

, 
C

+
+

+"+
, 

C
 

s " .... 
::+

 
-+

¢+
 

i 
. 

i 
+

+
 

i+
 

+
+

+
"

/"%
 

I 
+

+
{ 

-
' 

i]: 
:i 

.T
,+

+
. 

' 
-4-: 

i 
+

 +
: 

+
+

 +
+

1+
 :+

%
 

+
''+

i
,5 , 

+
1 

+
 

I ' 
+

 
"+

 
+ i +

 
+

 
C

\ 
+

+
 +* 

__ 
U

: ;1+
 1++' 

* 1 1 +
+

 
+

' 
i 

3+
 : '1+

 ' 
* ! 

+
+

 

' 
tlI-&

' 


+
 

;
+

 
I +

 
: 

'
: 

: 
* 

: 
+

+
+

 
: 

"' 
+

 " ;
I+

+
 

i 
$:+++i 

' 
' 

... 
+

 
+

 
' 

...... 5 : 

~ ~L, 
. 

+
+

 
+

+
 

_ m
__: 

+
+

 
++++

'+ +
dJ 

+
 '; ':+

" 
+

" '+
 

______i
++'": 

,_
+_ _,++_ +

+
:

_ 
*++'+ 

+
+

+
* 

,+~.~1 
, 

_________ 
.. 

.. 
. 

, 
;p

 
.. 

,' 
.+ 

+
+

+
,. .. 

. 
* 

:+
 

+
+

+ +
.p4 

:+
: ? ! +

 +
+

+
 A

 
-1:+

 
>

+
. 

.+
 

+
++

+ , 
+

+
+.+:+ "+

?y ++
 

U+
:+

+
+ : . +

 
, 

.+ :+
 

, ! : 
. . 

++
 

+
+

 i 
. : +

: ++
 +

. +
++ 

"'4
:' 

4
4
'

4".] 



it 
' 

a 
-

I 
t 

. 
-, 

.
I
 

I
. 

;' 


fN
N

 

'14"X
 

C
N

It. 

*N
 

f%
 

i 
) V

o
 

.7 

0
 

4
C

 



------- 

L BMWi~OL"'':cd / ~ . . 

- s
---Y-/----
- ------------- - _ 

-3 12 - D 167 71 12 /16'4 2 5- 53 - 6 

Sc. 

~4o 43 

1/I.7 !3, 5 

-

';7= 

410935 

r I 

~ 

!i'7oT z 

-2? 2' 

-

I *:2tZ2 

-

212q 

I/ iI 

q~f.. 

ll 

Z6..i 3



0,-,II 31 cO t 2 l.to- -A (r"4 -~ I. q 

41t 4,2,/0 

i~ ~ /-.,t.! "3Z,_e13z.7-/ IoO ~ 
6- 4/O1 o 

• ;,.,[,/(--¢ 

Oct 2- o 
-nC./ 13.g -goo 

L~~I g 4O~ 

6o 0~C~ I 
. 

/0 e 

'Id . -5~
/ / e 

/ lfy¢oo 

--
2 7z5-io 

57'' 

-

2--o4/-~o7.I ; 1 o,2,
/2" / ' j 9 7.3 

/' "25"'d 23 

. 

3 o ~0 -~ 

7 /C0 25 

~ 

,. c,...ec' /2 

, 14 .
"35,o 

2-oao,,X23o 

21,:70 

32e'-' 

<W ,ki-'S 's 



s. r-.Afrdi.41a/~ 4 a &I'o 10AiIEIJIwiS4 R-. -V 

AV,#I? A+41 A6A MIR r i ... 

2J 6 - - - -J. - - - I 

5 1 l-210 l ,31 -12 7 - 6 117 *tl. .41,L 
It It I t& 

4Mj~ 

23 24I 

44.-i 

3t7 
7 

-- ,~- I 3- -- - ~ ' 2 - - 2 I --- - - - - -

- tin 



t.cl 

P~N~1X Lxi 
~TE~ C 

I* 

*jl*I I 
I I 

* 

I. 
* 

* 0/1 

*1. *. 
-~01 

* 
I * 

ol, 
'~ .~ 

4' 

%' 

~**. ~, 

* k ~ * 

%* ~I 

~1I-

C 

C 

It 

~*. *~ 
-I N 



x~~e 0- x,----

ACX j 7.~ "' 8
 

aeaah4
 
-41 6078r345 

rk.98m '~41 94m277 1.4 n t 

1-7 -,''1971G 1977.: ',Tota1 
.. ,~ 131 19 

-- herb1 ab V1257.42 171. < 

44 1*I,
 

USOPRATIOIS 2~&K ,,~.
 

tAVerage. runinq ks~bus in service->
 

Muneib.......Imbaba Ather El1 Nabi,
 
*~716 69,' 7091.24 '8480.30
 

Tebruary', \920,.195/148, 808 -643/12'8 :722,678/99 
A6217.531 6317.52 7299.77 . 

890/1559 610/134 813,980/105: 
~ 6792*83.' 6564.25~ '4~752.19 

'"'April;.. 1 128,468/155, 92 8,240/134 818,673/106
728.43~' 6927.16' 3723. 33, 

$Mjj ~ 1192,458/155 :978,'198/134 877,241/106 TV 
-7693.27- 72998 -8275 93 

The abovetshows Ithat busesn the',service.'of. Ather- aigarg4jl -l 

4ran)a' total, 'numnber; of km/bus more. thahw the,'other'twom garage. , 

,T~ werk'.h unningkms in May ias .an 'example Ili 

"N. f:oU56bu in service Running kms/bus 

flneb' "155 .7693. 
-134730
 

th~e 8276~...
,r1tl-Nal&' ''106 
runing per bu,;the AtheE Nabi 

0'de"w tomequlat orne bus, e "re.
 
holhMvI114-buses - rmta n an conclude that'th
 

4~ ,.* 

http:4~752.19
http:V1257.42


MM WX 4,M 4 

1 7 ~of ~chnici'Y1iF J

I ~ ~ Imbaba''hr~3 

6:tl~~~.of buresV ~ 171 135 

*~, 0O~96 0.f5' ~ '~7 0.847, 


Percentc o oft. 'wrkers asn
 

Muneib :z Imbaba, Ather C1 abi 

j~ 9 Sr777 ~>'w;7aan Iary7 
' 3, 6. 7 7.5*'~
 

la~rchi ~ ~ ' 9.1 '7.7
 
re 

1 7.4.,Ap 3. 4~ 
7.'Mari..~tY 6.4 9.1 

I'Mean,value;-, 6"06. 7. 96- 7.58 

-,$,;.7Qulif idation, of :imnpoiter/bus , (all. mechanics)-'.~ 

Wor: Highly Ver Semni-" 4 

,Gara e ' Foreman. Leader Skilled Shillcd Skilled Skille 

5A~a~4 ~ 612, 30 4 '6 354 

c~ehs/u 0.0208 0.0312 0.0625 0.1562 021 .f2 

"bab-a 
K ttl4 -3 7 8 62 6_1 

PHechs/bs J0.02 33 0.0175 0.0409 0.0467 0. 3 2 5 0. 35G7

4AtherL-El-Nabi-
1 1 5 1853
 

M-jech/b'us' 0.0074, ~~0.0074 0.0370 0.1333 0.3925'0;2814', 

The leaders5 of,,the Atlier-El-Nabi garage are fewer than the othr,
 
two garages. .- (Those who. have, to control the wo rk, inspect and.
 
gi 4qve,orders), 

~Supervising: worker5su
IWr Ledr Highly Total/!
oeman Skilled
IGarage " k__Leader Total Bus 

un~~j 4 6 . 1 22 0,114,
 
fIibaba4, 4 3 7 14 0.081
 

ther'..El Nabi' 1l1 7 0.051
 

There~are twice 4as many supervisory personnel at Muneib garage than 
at, Athar-El-Nabi.~X is recommended that ,for -inaintaiining more .than 

is thie 4 inimum number of super-<_'O, jb4e's-,in' 3 'slif ts',, the f ol low'inc 
JIsory personn e1,,required; 
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.P. NDIX VIII 

A BUS DESICT'TD WITH EGYPT IN MIND 

A look at any of the buses presently in oper
ation on the heavier, multi-stop routes anywhere in
 
Egypt is enough to convince that they are not sufficient
 
to their task. For this reason, the attached designs
 
(Figures 1 & 2) are submitted for consideration - some
 
or all of the features might well be the basis for spe
cifications of future buses.
 

A. City Bus: (Figure 1) The present city
 
buses have two doors - one in the front,
 
and the one in the rear. They normally
 
have double forward facinq seats on either
 
side of a narrow aisle. A conductor sits
 
near the rear door, collecting fares from
 
passengers boarding through that door. Exit
 
is probably supposed to occur at the front
 
door, but as a matter of fact, both doors
 
are used for this purpose.
 

The combination of narrow doors, narrow
 
aisles, conductor near the loading door,
 
and extremely heavy loads makes for a very
 
slow boarding and alighting process and
 
slows the overall service considerably. It
 
also makes for a very uncomfortable ride,
 
and it is very difficult for anyone to
 
board or alight. This type of arrangement
 
is all right on the lesser patronised routes
 
found in most cities, but certainly not for
 
Cairo and most Alexandria routes. The
 
design suggested in Figure 1 is an attempt
 
to alleviate some of the more obvious prob
lems while maintaining the basic features
 
of the service.
 

All public transport buses in the public
 
sector in Egypt have conductors, so a con
ductor was 'designed in' to the proposed
 
bus. However, his station has been moved
 
to the center of the bus, facing a wide
 
opening which is the only place passengers
 
can board.
 

They can pass on either side of the conductor,
 
through turnstiles, paying their fare as they
 
enter. The turnstiles are for the purpose
 
of registering the number of passengers thus
 
ensuring that the conductor turns in all
 
fares, and giving an accurate passenger count.
 



The steps in front of the conductor are 
quite
 

wide, and can accomodate a large number of
 
boarding passengers.
 

the 	stand-
The 	bus interior (which is based on 

ard 12 meter x 2.7 meter body) is equipped with
 

all but four of which are longitu38 seats -

This allows maxinum room for circuladinal. 


tion and accomodates very large loads with
 
There is also a double
reasonable comfort. 


row of stanchions to ensure every standee a
 

good handhold. These stanchions would support
 
grab rails a reasonable height above passenger
 
heads.
 

The 	driver and conductor both sit in enclosed
 
cubicles. The conductor has a standard ticket
 
booth type glass partition on either side
 
through which he conducts his business, while
 
the driver is comoletely enclosed so that he
 
can 	devote his full attention to safe driving 
-

starting the bus on signal from the conductor.
 

There are four double exit doors - one each in
 

front and rear, and one on either side of the
 

entrance platform. This multiplicity of exit
 

allows forrapid discharging at heavy center
 

city stops, and keeps passenger congestion to
 
a minimum - there is a door convenient to all
 

Doors are of the "push" type.
areas of the bus. 

The conductor would control their operation
 
with a switch in his compartment, unlocking them
 

only after the bus had come to a complete stop.
 
Once unlocked, passengers push them to open,
 
and they slowly swing closed when released.
 
In the U.S. this type of push door usually has
 

a brake interlock as well, which makes it im

possible to move the bus when doors are not
 
locked. It was thoughtthat such an arrange
ment might not be practiced in Egypt.
 

B. 	Country Bus(Figure 2). The present country bus
 

is much like the city bus, except that it
 

generally has slightly more comfortable seats,
 
and has doors that are passenger operated.
 

The 	proposed bus has the same body and ohassis
 
as the city bus, with a few modifications. FiTst,
 

the 3eats are all forward facing to provide
 
more comfort for longer trips, but the aisles
 
art! made wider than an existing basis through
 
providing 2 and 1 seating, versus the present
 
2 and 2. Only two exit doors are provided
 
(push doors) with the rear door being elimi
nated and the front door opening into a baggage
 



compartment alongside the driver. Passen
gers would not be permitted in this area.
 

There is no reason, structurally or opera
tionally, why buses such as these could
 
not be built and operated. It is hoped
 
that this design will be given serious
 
thought when specifications for new buses
 
are next issued.
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U KEY -FOR COMPANIES 

GENERAL NILE Co. FOR 

u, I UPPER EGYPT BUS. I GOODS TRANSPORT. 

. w,U 2 EAST DELTA BUS. 11 DIRECT TRANSPORT. 
2J > OLL7A BUS. 111. RURAL TRANSPORT.S 0 3 MIDDLE 

o le 2 4 WEST DELTA BUS. IV TRANSPORT WORKS. 

U) M A AUTOMOTIVE REPAIR. V HEAVY TRANSPORT. 
m I- ,
 

3 ) A GARAGE WITH A WORKSHOP FOR LIGHT, MEDIUM a SOME MAJOI 

'A ,, . ,, FOR LIGHT & MEDIUM REPAIRS.3) I> 

jAk . , FOR LIGHT REPAIRS.3i 411> 

On. WORKSHOP FOR REBUILDING. 

NOTE:
 
CTA FACIUTIES, SEE MAP OF CAIRO, SCALE I: 20,000
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E 	GEND 

KEY FOR COMPANIES 

I GENERAL NILE Co. FOR; 
w 

. I UPPER EGYPT BUS. I GOODS TRANSPORT. 

C- Ld a EA2ST DELTA BUS. 11 DIRECT TRANSPORT. 

0 F 3 MIDDLE OLLTA BUS. III RURAL TRANSPORT. 
0 

4 	 WEST DELTA BUS. IV TRANSPORT WORKS. 
) 	 0 

I-	 AA AUTOMOTIVE REPAIR. V HEAVY TRANSPORT.

) ~GARAGE WITH A WORKSHOP FOR LIGHT, MEDIUM a SOME MAJO, 

I • k , ,, . , FOR LIGHT a MEDIUM REPAIRS. 

I 	 411l jA,, FOR LIGHT REPAIRS. 

~ WORKSHOP FOR REBUILDING . 

NOTE:
 
CTA FACIUTIES, SEE MAP OF CARO, SCALE I. 20,000
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