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PREFACE

Japan International Cooperation Agency (JICA) conducted the preparatory survey on the Project
for Upgrading and Revitalization of Road Construction Machinery Workshop at Nukum in the
Republic of Yemen.

JICA sent to Yemen a survey team from Oct. 6™ to Nov. 2™, 2009.

The team held discussions with the officials concerned of the Government of Yemen, and
conducted a field study at the study area. After the team returned to Japan, further studies were made.
Then, a mission was sent to Yemen in order to discuss a draft outline design, and as this result, the

present report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement of

friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of the

Republic of Yemen for their close cooperation extended to the teams.

March, 2010

Kiyofumi Konishi
Director General, Economic Infrastructure Department

Japan International Cooperation Agency



March, 2010
Letter of Transmittal
We are pleased to submit to you the preparatory survey report on the Project for Upgrading and
Revitalization of Road Construction Machinery Workshop at Nukum in the Republic of Yemen.
This survey was conducted by Katahira & Engineers International, under a contract to JICA,
during the period from September, 2009 to March, 2010. In conducting the survey, we have examined
the feasibility and rationale of the project with due consideration to the present situation of Yemen and

formulated the most appropriate outline design for the project under Japan’s Grant Aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

Hiroshi Honda
Project manager,
Preparatory Survey team on the Project
for Upgrading and Revitalization of Road
Construction Machinery Workshop at Nukum
Katahira & Engineers International



SUMMARY

1. Outline of the Country

The Republic of Yemen is a country located at 12-20° N 41-54° E, and in the southwest most of the
Arabian Peninsula. It is in some 528,000 km? in land area, about one and a half times as large as Japan,
including over 200 islands, though there are some undefined borders. It is facing Ethiopia, Djibouti,
Somalia and Eritrea across the sea and adjacent to Saudi Arabia in the north and Oman in the east. The
population of Republic of Yemen was approximately 22 million as of 2006, the country has the second
largest population in the gulf region next to Saudi Arabia. The climate of the country is very diverse
from the tropical to temperate zone, and annual average precipitation is approximately 100mm. The
capital of the country, Sana’a, where the Nukum Road Construction Machinery Workshop is located,
is in the central highlands, which are temperate area — cool in summer and warm in winter with the

mild humidity — and are known for its comfortable climate for a place in the Arabian Peninsula.

2. Background of the Project

In the Republic of Yemen, there is no means of land transportations other than road transportation, and
thus roads are indispensable infrastructures for improvement of accessibility to social services and the
vitalization of economic activities. However, its precipitous geography makes it difficult to proceed
smoothly with road construction; the proportion of paved road to the national road network as a whole
remained a mere 24% (in 2008), and some 75% of the people in rural areas claimed (in 1999) that
unpaved roads made it difficult to visit health and medical facilities. Throughout the country, the

roadway infrastructure is underdeveloped.

In such circumstances, the Ministry of Public Works & Highways (MPWH), the ministry presiding
over the development of road network, has been striving for an expansion of the road construction in
accordance with the Third Socio-Economic Development Plan for Poverty Reduction (DPPR) and the
Third Five-Year Plan (2006-2010) which is more specific than the Third DPPR. Despite these, it has
achieved a mere 50% of the target set (in 2006) in the road construction plan of the Third Five-Year
Plan — 814km out of the targeted 1,550km.

A General Corporation for Road & Bridge (GCRB), one of the largest actors for road construction,
plays a crucial role as an affiliated to MPWH in the road construction in Yemen as a whole with the
Nukum Road Construction Machinery Workshop at its center which is a sole repairing factory for road
construction equipment build via Japan's Grant Aid scheme. However, although the Workshop is
committed appropriately to the maintenance and management, a large number of facilities and pieces
of machinery are still being used beyond their service life, and fairly decrepit, so that the Workshop is
incapable of repairing or maintaining even a half of equipment requiring repair or maintenance (as

planned). In other words, it faces the problem of failing to satisfy the demand for road improvement.



The Nukum Road Construction Machinery Workshop, built in 1994 with Japan's Grant Aid Program
"Establishment of the Workshop for Road Construction Machinery", has considerably contributed to
the improvement of road network nationwide in Republic of Yemen. (The Workshop is involved in the
development of some 3,000km-long national road network and some 12,800km-long rural road
network.) However, 15 years have elapsed since then: the machinery then purchased has become
decrepit, and the operating rate of road construction equipment has been falling considerably. In line
with this, the Government of Republic of Yemen has requested the Government of Japan to cooperate
concerning the upgrading of some machineries and facilities of the Workshop in order to proceed with

the maintenance and development of the road network as planned.

The aims of this Project are to upgrade and enhance the facilities and machineries of the Nukum Road
Construction Machinery Workshop in such circumstances, improve the capability of repairing and
maintaining construction equipment, turn around the operating rate of the construction equipment, and

then encourage the development of the road network of the country.

3. The Result of the Survey Results and Contents of the Project

JICA, in order to investigate the necessity and adequacy of the request, dispatched a preparatory
survey (outline design survey) team during the period of October 5 and November 3, 2009, and, and
again a preparatory survey team (briefing survey for outline design) during the period of January 16

and 25, 2010, so as to give an explanation of the result of the investigations made in Japan.

During the field survey period of the preparatory survey, GCRB submitted the final request as shown
in the following table.

Category Section / region No. of items
> Engine section 34
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Taking the final request back to Japan, the allocation of repairing and maintenance machinery and the
Soft Component (Technical Assistance) will be planned for the Nukum Road Construction Machinery
Workshop to raise the number of usable machines to 820 from 620.

Machineries to be procured will be confined to items required by the Nukum Road Construction
Machinery Workshop only, thus not including any road construction equipment. Where the allocation
of items for repairing and maintenance machineries is concerned, model and the number of items will
be examined which will be able to fill in the gap between the demand for repairing and maintenance
machinery and the current capability of the Workshop: some items will be upgraded, others will be
added or repaired. As for repair of the existing items, it is considered that the Workshop is able to
handle in line with its own routine work, so that the cost will not be borne by the Japanese side.

The results of examinations concerning equipment to be procured are shown below.

No. of items of
Section machinery to be Summary of machinery to be procured
procured

As for cylinder drilling machines, crankshaft grinders, etc., the existing
machines will be repaired and continue to be used. Turning devices for

1. Engine Section 29 sleeve counter bore, cylinder head and cylinder block pressure testers and
other machines, with which the section is not equipped at the moment, will
be procured.

12-cylinder pump testers (currently, 6-cylinder testers are in possession)
and Cummins PT pump testers (for KOMATSU machines) will be newly
procured, so as to conduct the maintenance work for pumps of all major
construction machines.

2. Fuel Injection Pump Section 4

3. Electric Section 1 Battery chargers will be procured to replace the current, decrepit ones.

Gauges and testers, and grinding machines will be procured and used with

4. Hydraulic Section 13 the existing machines so as to improve the work efficiency.

Gauges and testers, decrepit large machine tools (lathes, milling machines,

5. Machine Section 25 etc.) which has problems in their precision, and accessories and tools

Radiator repair stands with accessories, automatic gas welding machines
and cranes (the welding machines will be included in “9. General Workshop
Equipment”) which the section does not own and thus outsources the
relevant work.

6. Welding Section 3

Automatic welding machines and accessories for underbody of crawler
machines which the section does not own; overhead traveling cranes to
replace the current ones which may not be safe; and other devices will be
procured.

7. Chassis Section 32

Automatic tire changers (for large, medium, and small sized vehicles) and

8. Tire Section 6 . . . . .
accessories, which are not in possession, will be procured.

Trailers, forklifts and other machines to carry in and out faulty machines,
and transfer materials and equipment; mobile workshops and lubrication
64 trucks for on-site maintenance and repairing to reduce the burden of the
Center; and generators, transformers and other factory facilities to make up
for the shortage of electric capacity will be procured.

9. General Wprkshops Equipments
Section

il



4. Operation Plan and Cost Estimation of the Project

As for the time required to implement this Project, it is considered to take a total of 15 months: 4
months for implementation design; 6 months for production of equipment; 2 months for
transportation; and 3 months for installation, adjustment, test operations, assistance to start-up

operations, and soft component.

The Project will be implemented in accordance with the Japan’s Grant Aid scheme and the cost will be

determined before concluding the Exchange of Note (E/N) for the Project.

5. Project Evaluation and Recommendations

This Project is planned to upgrade and develop the facilities and achineries for repairing and
maintenance of road construction equipment at the Nukum Road Construction Machinery Workshop
built in 1994 via Japan's Grant Aid scheme, and to increase the number of road construction
equipment owned by GCRB from the current 620 (62%) to 800 (80%). The improvement of the
capability for repairing and maintaining road construction equipment, and the subsequent increase in
their operating rate will contribute substantially to the development of road network across the country.
At the same time, a contribution to the road construction which is considered to be the most
fundamental infrastructure in Republic of Yemen, a sole least less-developed country in the Middle
East, will promote the improvement of access among the people to the medical, educational and
various other social services, so that it is considered reasonable to implement this Project under Japan's
Grant Aid scheme.

In order to make effective and maximum use of road construction equipment and to contribute greatly
to development of the road network, it is essential, not just to restore the function of the Workshop, to
enhance the management capability of GCRB, which owns the equipment and is responsible for actual
road work, to draw up accurate implementation plans of each fiscal year including equipment

development and allocation plans.

v
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CHAPTER1 BACKGROUND OF THE PROJECT
1-1 BACKGROUND OF THE REQUEST

Nukum Road Construction Machinery Workshop, built in 1994 with Japan's Grant Aid Program
"Establishment of the Workshop for Road Construction Machinery in the Republic of Yemen", has
considerably contributed to the improvement of road network nationwide in Republic of Yemen. (The
Workshop is involved in the development of some 3,000km-long national road network and some
12,800km-long rural road network.) However, now that 15 years have elapsed since then, the repairing
machineries then purchased have become decrepit and the annual number of construction equipment in
good repair has been decreasing, leading to considerable decrease of the operating rate of road
construction machines. In line with this, the Government of Republic of Yemen has requested Japanese
Government’s cooperation concerning the upgrading of some machineries and facilities of the Workshop
in order to proceed with the maintenance and development of the road network as planned.

Under these circumstances, the aims of this Project are to upgrade and enhance the facilities and
machineries of the Nukum Road Construction Machinery Workshop, improve the capability of repairing
and maintaining construction equipment, turn around the operating rate of the construction equipment,

and then encourage the development of the road network of the country.
12 NATURAL CONDITIONS

The Republic of Yemen is a country located at 12-20° N 41-54° E, and in the southwestmost of the
Arabian Peninsula. It is in some 528,000 km? in land area, about one and a half times as large as Japan,
including over 200 islands, though there are some undefined borders. It is facing Ethiopia, Djibouti,
Somalia and Eritrea across the sea and adjacent to Saudi Arabia in the north and Oman in the east.

According to the standard climatic division, the climate of Republic of Yemen, of which land is
dominated by precipitous mountainous terrains in all parts of the country, is very diverse from the tropical
to temperate zone. The western and the southern coastal regions, for example, are tropical and the
temperature difference throughout the year is substantial (20 — 50°C), while the annual average
temperature is 32°C, with high humidity (the humidity may reach 100%). The capital of the country,
Sana’a, where the Nukum Road Construction Machinery Workshop is located, is in the central highlands,
which are temperate area — cool in summer and warm in winter with the mild humidity — and are known
for its comfortable climate for a place in the Arabian Peninsula. Even so, the precipitation is high and
there are quite a few places where it exceeds 1,000mm (Ta’izz and elsewhere). The monthly average

high/low temperatures and monthly average precipitation in Sana’a are shown in Table 1-2-1.



Table 1-2-1

Monthly Average High/Low Temperatures and Monthly Average Precipitation in Sana’a

(Source: B&B MAP 2004)
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This Project aims at the extension and renovation of some facilities, and the upgrading and enhancing of

existing machineries of the Nukum Road Construction Machinery Workshop. It is considered that an

impact on the surrounding environments — vibration and noise arising from the delivery and moving of

facilities — will be fairly minimal on the grounds that the noise which may arise during the

implementation of the Project is limited, and that there are no residential areas near the Project site.




CHAPTER 2 CONTENTS OF THE PROJECT

2-1 BASIC CONCEPT OF THE PROJECT

In Republic of Yemen (hereinafter called to as “Republic of Yemen”), there is no means of land
transportations other than road transportation, and thus roads are indispensable infrastructures for
improvement of accessibility to social services and the vitalization of economic activities. Thus, the
Government of Republic of Yemen has been striving for the completion of paving work (a total of
19,107km) and construction of unpaved roads (a total of 13,412km) by 2010 in accordance with the
Third Socio-Economic Development Plan for Poverty Reduction (DPPR). However, due to the
deterioration of the country’s fiscal conditions affected by an increase in expenses of security chiefly in
relation to recent pirate attacks and the worldwide economic crisis, and the subsequent aging of road
construction, delays in construction work schedules and other factors, the achievement rate of the Third
DPPR during 2006-98 turned out to be a mere 68.5%.

The Nukum Road Construction Machinery Workshop, built in 1994 with Japan's Grant Aid Program
"Establishment of the Workshop for Road Construction Machinery", has considerably contributed to the
improvement of road network nationwide in Republic of Yemen. (The Workshop is involved in the
development of some 3,000km-long national road network and some 12,800km-long rural road network.)
However, 15 years have elapsed since then: the machineries then purchased have become decrepit, and
the operating rate of road construction equipment has been falling considerably. In line with this, the
Government of Republic of Yemen has requested the Government of Japan to cooperate concerning the
upgrading of some machineries and facilities of the Workshop in order to proceed with the maintenance
and development of the road network as planned.

The aims of this Project are to upgrade and enhance the facilities and machineries of the Nukum Road
Construction Machinery Workshop in such circumstances, improve the capability of repairing and
maintaining construction equipment, turn around the operating rate of the construction equipment, and
then encourage the development of the road network of the country.

In passing, the machineries consisted of a total of 66 items in August 2008 when they were initially
requested, but the initial request was reconsidered in October 2009 when the field survey was being
conducted. Afterwards, GCRB submitted the final request as shown in the following table, which consists

of 174 items of repairing equipment and 24 items of road construction machines (60 units).



Table 2-1-1 List of Finally Requested Machineries

Category Section / region No. of items
Engine section 34
o § Fuel pump section 4
% = Electric section
a
£ 8§ < Hydraulic section 14
g & 2 ) )
a2 Machine section 25
£ £ % —
S § g Welding section 2
=3 ;5; Chassis section 33
h §_ Tire section 5
General machines 56
Regions subject to disputes and
8 g 8 ! P 8 (18 units)
£ % z floods (A)
5 %, & Other regions (B) 7 (15 units)
s Other regions (c) 9 (27 units)

2-2  OUTLINE DESIGN OF THE PROJECT

In this Project, by understanding the current condition of each machinery which the Nukum Road
Construction Machinery Workshop possesses, and in consideration of the technical level of engineers in
charge of repairing work, a design will be drawn up concerning the procurement of machineries to be

upgraded or enhanced at the Workshop to achieve the targeted operation rate of construction machines.

2-2-1 Design Policy

2-2-1-1 Design Policy concerning Procurement of Machinery

This Grant Aid scheme will be planned in consideration of the request which the Government of
Republic of Yemen made and the results of discussions, and in accordance with the following policy, in
order to contribute, on one hand, to the implementation of the Third DPPR of the country aiming at the
improvement of accessibility to social services and the vitalization of economic activities through
expansions of road construction, and, on the other, to upgrading and enhancing of the repairing and
maintenance facilities and machineries of the Nukum Road Construction Machinery Workshop, and the
smooth operation, maintenance and management of these facilities and machineries.

GCRB owns some 1,000 road construction equipment, of which only 620 equipment (62% of the
operating rate) is usable. In this Project, the allocation of repairing and maintenance machinery and the

soft component (Technical Assistance) will be planned for the Nukum Road Construction Machinery



Workshop to raise the number of usable road construction equipment to 800 (80% of the operating rate).

2-2-1-2  Policy on Machinery Allocation

Examinations will be made concerning allocation of machinert for each inspection and repairing section
in accordance with the following manners, and confirmation will be made if the allocation will result in

the improvement of the number of useable construction equipment to 800.
(1)  Understanding of the current inspection and repairing capability

Computing and comparing (i) current inspection and repairing capability and (ii) demand of inspections
and repairing work. The necessity for enhancing the capability for each section will be confirmed by the

state where (i) < (ii).
(2)  Understanding of the shortage of the inspection and repairing capability

Of individual stages of the inspection and repairing process, finding out any stages of poor precision,
inefficient stages, and any stages which do not exist at the moment but could make the entire process
considerably more efficient if they are adopted. At the same time, understanding the capability, degree of

damage and service life of the machineries currently owned.
(3) Equipment allocation plan

In consideration of the results of (2) above, examining how to deal with questionable machineries:
whether they should be upgraded or repaired, or whether new machine should be added (if this is the case,

the specifications and the number of machines should be also determined).

(4) Confirmation of the inspection and repairing capability and the number of useable equipment after

the implementation of the Project

Computing (iii) inspection and repairing capability after the implementation of the Project, and
confirming that (iii) > (ii). Confirming that this will lead to a gradual decrease in the number of
construction equipment which is currently left unused for repair, and that the number of useable

construction equipment will exceed 800 in five years’ time after the implementation of the Project.

2-2-1-3  Design Policy concerning Machinery Procurement

Since no repairing and maintenance machinery for construction equipment is manufactured in Republic
of Yemen, they will be procured either in Japan or third countries. Although some machine tools are
manufactured in countries in Asia other than Japan (China, India, Turkey, etc.), their products do not
necessarily receive high reputation, according to a hearing survey to local distributors, private repairing

factories and GCRB, the executing agency of the Project, due to uneven quality, difficulty in obtaining



spare parts, lack of manuals and various other problems. Thus, machinery will be in principle procured in

OECD/DAC member countries.

2-2-1-4 Design Policy concerning Operation, Maintenance and Management

Staff members assigned to the Nukum Road Construction Machinery Workshop basically have high
technical capability. Even so, in order to make it possible to effectively operate, maintain and manage
some existing machineries and machineries to be newly procured, and enable the Project to demonstrate

its effect to the full, technical assistance (soft component) will be provided to the staff members.

2-2-1-5 Basic Policy concerning Facilities

Some items among machineries to be procured (generators, tire changers, etc.) require new facilities
(building), but since buildings required are small in size and can be constructed on the technical level
normally available in Republic of Yemen, the Yemeni side will be in charge of the procurement of
materials and the implementation, while the planning and designing of the facilities (buildings) will be

included in this Project.

2-2-2 Basic Plan

2-2-2-1 Examination of Machinery to Be Procured

In accordance with the Design Policy, examinations have been made concerning equipment to be
procured. The results of the examinations concerning machineries in each section of the Nukum Road
Construction Machinery Workshop are presented as follows. In passing, machinery will be confined to
items required by the Nukum Road Construction Machinery Workshop only, thus not including any road

construction equipment for construction, maintenance and management of roads.

<Engine Section>

It has to be concluded that the engine section is extremely short of the repairing and inspection capability
at the moment. It is considered that it is not just attributable to the shortage of the number of repairing
machines, but to the shortage of testers which has a considerable impact on and results in the poor
efficiency of the finishing process and the efficiency in the repairing process.

The major repairing machineries in the engine section (chiefly, grinders and cutting machines) are
roughly classifiable into, in terms of part of engines, devices for cylinders, those for shafts and rods, and
those for valves. In addition, it is necessary to procure engine dynamometers (output of engines) and
other testers.

As for the existing repairing machineries, they are considered to be necessary to upgrade parts, but



unnecessary to upgrade the machine itself. On the other hand, in order to attain a considerable
improvement in work efficiency, the provision of facilities to automate the grinding work and the work to
release/put rings, which are currently conducted manually, and the upgrading of testers, some of which

are currently out of order, will be primary issues in this section.

<Fuel Pump Section>

The section was equipped with various testers in 1993, but currently outsources the inspections and
repairing of fuel pumps except for some pumps, since most of its own testers are broken and no longer
function. In Republic of Yemen, since the number of private repairing factories capable of inspecting and
repairing fuel pumps is limited, and thus the inspection and repairing work is in high demand, the
outsourcing takes time and becomes a slowdown factor. In such circumstances, it seems that the section
fails to secure half of the repairing capability actually required.

A fuel pump makes up the heart of an engine system, and the demand for the inspection and repairing
work of fuel pumps is high. Thus, in order to streamline the inspection and repairing work, that is, to
inspect and repair all fuel pumps within the Workshop, it is necessary to upgrade fuel injection pump
testers and include nozzle testers, both of which can be used for general construction equipment and

construction equipment of KOMATSU.

<Electric Section>

The section is currently equipped with various testers and battery chargers. As for the testers, while
technical assistance is necessary, it is not necessary to upgrade them since they can satisfy functionally
the demand for inspections and repairing in future. The battery chargers, however, are decrepit, and thus

two chargers will be newly supplied to respond to a future increase in the demand.

<Hydraulic Section>

The hydraulic testers, assembling/disassembling machines for cylinders, and other devices currently
owned by the Workshop work properly and do not need to be replaced by new ones. However, the
section has no lapping machines for vales and rocker cams; the grinding work is conducted manually. It
seems that this detracts from the work efficiency and that the section fails to secure half of the repairing
capability actually required.

In order to streamline the relevant work, it is necessary to newly procure curved valve lapping machine,

curved rocker lapping machine for rocker arm, and lapping machine for cam housing.

<Machine Section>
This section is designed to manufacture and process, with machine tools, parts and materials required for

the inspection and repairing work at other sections. Because of this, it is difficult to measure the necessary



repairing capability of this section on its own. Even so, while the section is equipped with almost all
necessary machines, such as lathes (one each in large, medium and small size), milling machine, electric
chainsaw, drilling machines (large and medium-size), and surface plates, most of these devices were
procured in the 1980s, and thus are decrepit, have some problems in precision of the finishing work, and
cannot deal with larger parts and materials which are more common at the present day. Therefore, these
devices fail to have the necessary repairing capability.

In order to improve the work efficiency and attain the necessary repairing capability, it is considered to be
necessary to upgrade almost all machine tools, and newly supply brake disk lathes in high demand and

grinding machines for drill bitts..

<Welding Section>

Currently, this section, equipped with one welding machine only, shows an extremely low repairing
capability, and thus outsources even the repairing work of radiators which frequently require the work. In
particular, the outsourced repairing work of large radiators takes time because of the limited number of
repairing companies, affecting considerably the operating rate of construction equipment.

In order to improve the work efficiency, it is necessary to procure facilities to repair radiators, automatic
welding machines, automatic gas cutting machines and so on, together with the existing welding

machine.

<Chassis Section>

This section is designed chiefly to disassemble faulty construction eqipment, assemble those which have
been repaired, and to repair underbody of bulldozers, backhoes and other construction equipment with
crawlers.

The disassembling and assembling work for construction machines require overhead traveling cranes,
machine washers, forklifts for transport, special tools, and so on. While the overhead traveling cranes are
operating, the washers are out of order, and special tools are not necessarily sufficient. It is considered,
thus, that the section currently secures half or so of the repairing capability actually required.

As for the repairing work for underbody of crawler mounted equipment, the section only has machinery
to disassemble and assemble worn caterpillars, idlers and other parts: it is possible to replace such worn
parts by new ones, but the section fails to engage in the actual repairing work - welding overlay on
worn-away parts of machines for reuse. The section does not have a special hydraulic pump to remove
and put master pins and sprockets fitted in the underbody, and thus the disassembling and assembling
work for underbody is inefficient. The repairing capability for this work is extremely poor at the moment.
In order to improve the work efficiency and attain the necessary repairing capability in this section, it is
necessary, in terms of the disassembling and assembling work, to upgrade the washers, supply special

tools, and upgrade the overhead traveling cranes whose service life is over and thus safety cannot be



proved. In terms of the repairing work for underbody of crawler mounted equipment, it is necessary to
newly supply track welders, and hydraulic pumps and tools for disassembling and assembling master

pins and sprockets, all of which are now mainstream devices.

<Tire Section>
The section has no automatic tire changers: workers in this section release/attach tires from/to wheels
manually, and thus the work efficiency is extremely poor. For the higher work efficiency, it is necessary

to be newly equipped with 2 tire changers for tires of different diameters.

<General Workshop Equipment>

Examinations were given concerning trailers, forklifts and other machines necessary to carry in and out
faulty equipment, and transfer them within the premises of the Workshop, as well as mobile workshops
and lubrication trucks for preventative maintenance.

The Workshop currently owns one trailer, but since it often breaks down, the Workshop uses rented
trucks. However, the number of low-floor trailers which are suitable to carry construction equipment is
limited, and thus there is certain loss time.

On the other hand, the Workshop currently rents cranes necessary to lift down carried-in construction
machines from a project of which GCRB is in charge. In addition, the service life of a forklift which the
Workshop itself owns is over, and thus its function is not sufficient.

The Workshop owns mobile workshops and lubrication trucks: however, their service lives are over, and
they are decrepit, and hardly function.

For the higher work efficiency, it is necessary to newly supply the above-mentioned trailers, cranes and
forklifts as transporting machines. Mobile workshops and lubrication trucks make it possible to conduct
minor repair on site, prevent unnecessary breakdowns of machines and thus reduce the burden of the
Workshop. Thus, it is considered to be necessary to supply new ones, as well as, maintenance and
upgrading of the vehicles currently owned.

The equipment to be procured is summarized as follows.



Table 2-2-1 Machinery to Be Procured

Section

No. of items of
machinery to be
procured

Summary of machinery to be procured

1. Engine Section

29

As for cylinder drilling machines, crankshaft grinders, etc., the existing
machines will be repaired and continue to be used. Turning devices for
sleeve counter bore, cylinder head and cylinder block pressure testers and
other machines, with which the section is not equipped at the moment, will
be procured.

2. Fuel Injection Pump Section

12-cylinder pump testers (currently, 6-cylinder testers are in possession)
and Cummins PT pump testers (for KOMATSU machines) will be newly
procured, so as to conduct the maintenance work for pumps of all major
construction machines.

3. Electric Section

Battery chargers will be procured to replace the current, decrepit ones.

4. Hydraulic Section

13

Gauges and testers, and grinding machines will be procured and used with
the existing machines so as to improve the work efficiency.

5. Machine Section

25

Gauges and testers, decrepit large machine tools (lathes, milling machines,
etc.) which has problems in their precision, and accessories and tools

6. Welding Section

Radiator repair stands with accessories, automatic gas welding machines
and cranes (the welding machines will be included in “9. General Workshop
Equipment”) which the section does not own and thus outsources the
relevant work.

7. Chassis Section

32

Automatic welding machines and accessories for underbody of crawler
machines which the section does not own; overhead traveling cranes to
replace the current ones which may not be safe; and other devices will be
procured.

8. Tire Section

Automatic tire changers (for large, medium, and small sized vehicles) and
accessories, which are not in possession, will be procured.

9. General Wprkshops Equipments
Section

64

Trailers, forklifts and other machines to carry in and out faulty machines,
and transfer materials and equipment; mobile workshops and lubrication
trucks for on-site maintenance and repairing to reduce the burden of the
Center; and generators, transformers and other factory facilities to make up
for the shortage of electric capacity will be procured.

2-2-2-2 Machinery Procurement Plan

A list of major machinery (worth ¥1 million or more) to be procured is shown below.

10
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2-2-3  QOutline Design Drawing

On the following pages, a site plan of the existing repairing factory subject to the procurement of
machinery and floor plans of the buildings to be newly built (one for power generators and one for
radiators) are shown in Figure 2-2-1. Also, floor plans of buildings to be extended and renovated (one for

compressors and one for repairing of tires) are shown in Figure 2-2-2.

Repairing Factory of Nukum Road Construction Machinery Workshop

(including Administration Building)
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2-2-4 Procurement Plan
2-2-4-1 Procurement Policy

e

This Project is designed to upgrade and enhance equipment necessary for repair and maintenance of

Project Implementation Structure

road construction machinery by Japan’s Grant Aid to the General Corporation for Road & Bridge
(GCRB) affiliated to the Ministry of Public Works & Highways (MPWH). MPWH, the supervising
authorities, will conclude an agreement with a Japanese consulting firm, which will implement the
consulting work throughout the Project: preparation of implementation design, drawing up of bidding
documents, bid evaluation and conclusion of contracts with constructors (agreements concerning
procurement of equipment and installation work), procurement control, test operation and delivery by
contractors, and implementation of technical assistance (soft component). MPWH itself will conduct a
bidding concerning procurement of machinery and installation work with the assistance of the
consultant.

The implementation system of this Project is shown in Figure 2-2-3.

Exchange of
Government of Japan
|, Notes (E/N)
> Government of Yemen
JICA Grant
Agreement (G/A)

Appfoves contracts Competent Authority Final inspection and handover

o,

MPWH

Consultant Cgafract

Executing Agency

GCRB Procurement/Installation Contract

*Installation preparation works

+Participation in Soft Component

Delivery &
Installation

Japanese Consultant Firm Japanese Suppliers

Procurement Supervision

\ 4

* Detailed design

* Preparation of tender documents

*Procurement supervision

*Teaching/supervision of operation
& handling

*Final inspection and handover
supervision

«Implementation of Soft Component

* Procurement of equipment &
supplies

* Transportation

* Installation/arrangement

* Teaching/supervision of
operation & handling

* Final inspection and
handover

Figure 2-2-3 Relationships of Organizations Engaged in Project Implementation
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(2) Consultant

After the signing of E/N, MPWH will immediately conclude a consultant contract with a Japanese
consulting firm. The contracted consulting firm will provide engineering services such as, preparation
of the implementation design of equipment (including some facilities), drawing up of bidding
documents, provision of assistance concerning bidding, procurement supervision, conducting of
performance tests, and acceptance inspections, and assume responsibility for a series of stages up to
acceptance inspections and completion of delivery of the equipment to be procured. It will also
provide technical assistance (soft component) after the delivery.

The contracted consultant will be responsible for providing engineering services with regard to the
preparation of detailed design and tender documents, assistance for the tender procedure, and

supervision of procurement until the handover of machinery under this Project.
(3) Machinery Supplier

Successful bidders that meet the criteria for quality and specifications in an open competitive tender
for pre-qualified suppliers will sign a contract with MPWH with regard to the supply of machinery
selected for this Project. The suppliers will deliver, install, conduct start-up operations of, and provide

instructions of the operations of the equipment which MPWH has requested.

2-2-4-2 Implementation Conditions

(D As stated earlier, all the items of machinery to be procured are products of Japan or Europe, and
thus will be transported by sea from Japan or countries of origin in Europe to the Port of Hodeidah
in Republic of Yemen. Then the items will be transported by land, installed in the premises of the
Nukum Road Construction Machinery Workshop, and delivered to GCRB, the executing agency.
Since the Gulf of Aden which ships from Japan to Hodeidah Port need to pass is currently under
threat of attacks from pirates, the procurement firms will be required to examine possible measures
in advance with carriers and take certain actions to minimize the possibility of problems occurring.

@ In this Project, the procurement firms will be in charge of inland transportation and installation of
equipment. However, the Yemeni side will be required to make prior arrangements concerning tax
exemptions so as to prevent any delay in schedules, and also make sure to establish a system
enabling swift customs clearing procedure.

@ Since this Project is the first grant aid program for MPWH and GCRB since fiscal 1992 when the
program, “Establishment of the Workshop for Road Construction Machinery”, was put into
practice, it is necessary to proceed with the Project while giving them a full explanation of the

procedures, as well as the scheme of the grant aid programs of Japan, at each implementing stage.
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2-2-4-3 Scope of Works

The scopes of work to be borne by the Japanese and the Yemeni side concerning machinery

procurement and installation work are shown in Table 2-2-3.

Table 2-2-3  Obligations of the Japanese and Yemeni Governments

Responsible side

compressed air

Contents of work Remarks
Japan Yemen

é" Procurement of equipment to enhance

g£ | functions of Nukum Road Construction o

% Machinery Workshop
o & | Marine transportation, Landing procedures o Landing port: Hodeidah
g 2: Customs clearance and tax exemption and o :
g. & | Inland transportation and discharge in Hodeidah = Nl}kum
28 Republic of Yemen ° Road C onstruction

e Machinery Workshop

‘5 Installation work for stationary equipment o

& | Adjustment, test operations and assistance

g |to start-up operations of equipment °

Removal of old equipment and facilities to

3 | be replaced by new ones, and transferring o

& of equipment currently owned

§' Construction of new buildings (power

2. | generator room, repairing room for Including foundation

g radiators, compressor room and repairing ° work

= | room for tires)

¢ | Electric wiring and pipe arrangement for o

2-2-4-4 Consultant Supervision

(1) Principle

The consulting firm will, in accordance with the framework of the grant aid programs of Japanese

Government and the relevant consultant contract, as well as in consideration of the purposes of the

Outline Design, organize a Project implementation team which will be consistently in charge of the

implementation design and the procurement supervision work, so as to fulfill this Project without

delay until the completion of the work.

(2)  Plan for Procurement Supervision

1)  Procurement supervision work

e The consulting firm will, after the conclusion of a consultant contract with the Government of

Republic of Yemen, conduct a field survey, have discussions with the executing agency of this

Project, and draw an implementation design. It will also prepare detailed design of machinery,
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2)

specifications, and various other bidding documents in Japan, and obtain the approval of
MPWH, the client.

The consulting firm will notify the bidding, distribute bidding documents, receive relevant
documents from bidders, assess the documents from the bidders, and provide advice
concerning the conclusion of the machinery procurement and installation contracts between
MPWH and Japanese firms.

After the conclusion of a contract between MPWH and the successful bidder, the consulting
firm will, in Japan, check up production drawings of machinery submitted by the firm
receiving the order that is the successful bidder, conduct factory inspections of processed
materials and machines, and conduct pre-shipping inspections.

At the times of delivery, installation and assistance of start-up operation of machinery in the
Nukum Road Construction Machinery Workshop, Japanese supervisory staff in charge of local
procurement and staff members of the consulting firm will be stationed on a full-time basis.
The consulting firm will monitor the progress of the installation and other works carried out by
the procurement firms, and give guidance to and supervise it.

The consulting firm will issue necessary certificate and other documents.

The consulting firm will dispatch their experts after the completion of the assistance to the
start-up operations carried out by the procurement firms, and provide the technical assistance
(soft component) to the executing agency.

The consulting firm will conduct various other necessary works, such as contacts and
submission of reports to MPWH, the Japanese Embassy, and JICA Office.

Personnel Plan of Consulting Firm

Chief consultant

¢ Overall management of consulting work

o Work related to contracts and discussions with the related organizations in Japan
o Reviewing of machinery specifications

¢ Approval of bidding documents

¢ Notification of bidding, distribution of documents, and attendance at bidding
e Evaluation of bidders

Machinery planner (1)

¢ Discussions and confirmation concerning detailed specifications

¢ Reviewing of machinery specifications

e Drawing up and approval of bidding documents

o Notification of bidding, distribution of documents, and attendance at bidding
Machinery planner (2)

e Drawing up of bidding documents

Procurement supervisor

¢ On-site pre-meetings

¢ Inspections and delivery

26



Full-time on-site procurement supervisor

e Supervision of carrying-in, installation, start-up operations, and other activities concerning
machinery

¢ Inspections and preparation for delivery

General management

¢ Drawing up of implementation plan of soft component and teaching materials for management
education

¢ Implementation of management education, reporting the result of soft component

Technical instructor (1)

o In charge of soft component related to engines and drawing up of instruction manuals

o Implementation of training concerning the operation and management of engine-related
devices

Technical instructor (2)

e In charge of soft component related to hydraulic machine and drawing up of instruction
manuals

¢ Implementation of training concerning the operation and management of hydraulic devices

Technical instructor (3)

¢ In charge of soft component related to underbody devices and electric section and drawing up
of instruction manuals

o Implementation of training concerning the operation and management of devices related to

underbody and electrical machinery

2-2-4-5 Quality Control Plan

In order to verify if the machinery to be procured is meeting the quality standards and specifications

set forth in the contract, the following inspections will be conducted at each stage of the procurement

work:

Confirmation of contents of machinery order sheets issued by the supplier

Factory inspection and inspection before delivery in the manufacturing plant

Pre-shipping inspections (crosschecking with packing lists) by a third-party inspecting
organization
¢ Inspection at handover of machinery (checking of shortage of quantities, abnormality of

appearance, contents of accessories, operation check, etc.)

2-2-4-6 Procurement Plan

e
1)

Country of Origin

Repairing Machinery

Since any items of repairing machineries to be procured are not manufactured in Republic of Yemen,

they will be procured either in Japan or third countries. Major engines and items shown below which
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are related to fuel injection pumps are chiefly products of the U.K. and France, so the countries of
origin will be set as those in Europe.

e Cylinder head and cylinder block pressure tester

Diesel fuel injection pump tester

e Cummins PT pump tester

Cummins PT injector test stand

Nozzle tester

2)  Vehicle-type Construction Machineries to Back up Repairing Factories

The reasons for procurement of vehicle-type construction machineries, and countries in which they are
procured are as follows:
e Mobile workshop with hydraulic crane, Lubrication truck: to be procured in Japan in
consideration of ensuring of the quality and reliable delivery time in relation to vehicle fitting
o Forklift, Truck Crane: to be procured in Japan in consideration of the high popularity (i.e.,
easiness to procure spare parts) in Republic of Yemen, and ensuring of the quality
e Trailer Truck Head with Low Bed: to be procured in Europe in consideration of the high
popularity (i.e., easiness to procure spare parts) in Republic of Yemen

e Dumper: to be procured in Europe in consideration of the limited choices of manufacturers
(2) Delivery Route

In this Project, all pieces of machinery for repairing road construction equipment will be brought in
from abroad. There are two possible ways of marine transportation to avoid risks of pirate attacks off
the coast of Somalia: (i) land in UAE or elsewhere and transport by land; or (ii) ship directly to a port
in Republic of Yemen. This Project will adopt course (ii) which is considered to minimize the risks
and to be the most efficient as a result of survey. In passing, the marine transportation from Europe

and Japan to Republic of Yemen will take 0.5 month and 1.0 month, respectively.
1)  Landing Port

Candidate landing ports include the Port of Aden (Gulf of Aden), the Port of Hodeidah (Red Sea), and
the Port of Mukalla (Arabian Sea): in consideration of the matters to examine as shown in the
following Table 2-2-4, the Port of Hodeidah has been chosen (for reference, see Figure 2-2-4: Landing
Port and Transportation Route). In passing, the Port of Hodeidah was used also for the project for the
Establishment of the Workshop for Road Construction Machinery.
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2)

The land transportation route selected in accordance with the foregoing table includes mountainous
roads with single traffic lane except for in the urban areas. Since it includes quite a few steep places
and hairpin turns, trailers and other vehicles are obliged to run slowly. Even so, a number of trailers

take this route on a routine basis, and thus there is no particular problem. Land transportation will take

Table 2-2-4  Chart for Examination of Landing Port

Matters subject to examination Port of Aden Port of Hodeidah | Port of Mukalla
Port facilities | Container Available Available Not available
wharf
Facilities  for Available Available Not available
landing
Regular General cargo Available Available Not available
service ships
Container Available Available Not available
ships
Transportation | Road Good Good Fair (partially in
routes after conditions (mountainous (mountainous poor conditions)
landing road) road)
Major pass Taiz and Ibb Bajil Marib
cities
Transportation 443km 226km 777km
distance
Evaluation Good Excellent Fair

Land Transportation Route

two to three days after landing.
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3)  Custom Procedures

Where the tax exemption measures are concerned, MPWH first submits an application for tax exemption
to the Minister of Finance, which will in turn send a letter of approval to the procurement firms. The
procurement firms will present the letter to the custom clearance at the port. In normal circumstances, it
takes one months to receive a letter of approval after submitting an application. At the landing port, it
usually takes three to four days to wait offshore for the port to be clear and to proceed with the customs

clearance.
4)  Transportation Methods

Methods of transporting each machinery will be as shown below in Table 2-2-5.

Table 2-2-5 Transportation Methods, by Machine Type

Machinery Type of packing Marine Land transportation
transportation

Small Dry container Container ship Trailer

machinery

Large Open-top container or bare | Container ship or Trailer or freight car

machinery general cargo ship

Vehicles Bare General cargo ship On its own

Special Bare General cargo ship Trailer

vehicles

Note: Vehicles means mobile workshop with hydraulic crane, lubrication truck, truck crane and trailers.

2-2-4-7 Operational Guidance Plan

In time for the delivery of machinery technical instructors dispatched from the procurement firms will
conduct test operations and adjustment of the equipment; confirm if the machinery works properly; and
give instructions to representative persons of the responsible team of the Nukum Road Construction
Machinery Workshop concerning the operations and the methods of routine checkups. Quite a few pieces
of machinery will be supplied under this Project and multiple suppliers are expected. Therefore, a plan
should be drawn up to minimize the number of staff members including personnel in charge of
instruction, installation works and assistance to the start-up operations by assigning the instructing
works for more than one kind of machinery to each engineer. The personnel plan of the installation work,

adjustment and test operations, and assistance to the start-up operations is shown in Table 2-2-6.
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Table 2-2-6  Personnel Plan of Installation Work, Adjustment and Test Operations, and Assistance to

Start-up Operations

Person in charge No.of Period Scope of work
persons

Technical instructor from 1 2.0 Supervision of installation work, adjustment and test

manufacturer (A) months | operation of machinery, and assistance to start-up
operations

Technical instructor from 1 2.0 Supervision of installation work, adjustment and test

manufacturer (B) months | operation of machinery, and assistance to start-up
operations

Local workers (skilled) 2 16 days | Loading, unloading and unpacking of equipment,
and installation work

Local workers (general 6 16 days | Loading, unloading and unpacking of machinery,

workers) and installation work

Local operators of heavy 2 16 days | Operation of forklift and crane to be used for installation

machines work

In passing, the assistance given by manufacturers will be limited for the start-up operations. For more

effective use, the technical assistance via soft component will be provided as described below.

2-2-4-8 Soft Component (Technical Assistance) Plan

As stated in Section 2-2-1-4, for effective and efficient use of the machineries to be procured under this
Project, the technical assistance via soft component will be provided in accordance with the plan describe

below.
(1) Backgrounds

The field survey has found that it is necessary to enhance the technical aspects of the Nukum Road
Construction Machinery Workshop, the executing agency in Republic of Yemen, in reference to the
operation, maintenance and management of machinery. Therefore, the soft component will be put into

practice.
(2) Objectives

In order to ensure the effect which the implementation of this Project could produce, the soft component

concerning the operation, maintenance and management of machinery will be put into practice.
(3)  Activities of Soft Component

The following activities will be implemented.
¢ Drawing up and usage of manuals

o Selection of educational machinery (selection of calibration materials, parts and machine tools to
be used for practical training)

¢ Training on disassembling of engines, operation of performance tests, and records management
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¢ Training on operation of injection pump testers, and records management

¢ Training on operation of performance tests of hydraulic pumps, motors and transmissions, and
records management

¢ Training on operation of testers for alternators and starters, and records management

e Training on operation of new machinery (such as rollers and track welders), and records
management

¢ Training on methods of drawing up repairing and maintenance plans (management training)
(4)  Schedules and Personnel

For efficient technology transfer in a short period of time, it is necessary to allocate personnel who are
familiar with the functions, structures and operation methods of machinery to be procured, and have
experiences of providing instructions on machineries. It is also necessary to organize a total plan starting
with drawing up of various plans and manuals and concluding with on-site practical training along with
implementation and supervision of the flow in accordance with such a systematic plan. In consideration
of these conditions, it seems difficult to secure certain outputs with local resources only. Thus, the soft
component will be planned as a direct assistance by a Japanese consultant who is familiar with soft
component and has work experiences.

Table 2-2-7 and Table 2-2-8 show the personnel plan of the soft component of this Project and the
implementation schedule respectively.

Table 2-2-7 Personnel Plan for Soft Component

Person in charge Rate Months | Work Contents of Work

General supervisor 2 0.25 In |Drawing up of the implementation plan and instruction
manuals concerning management education

Japan

0.33 On site | Implementation of on-site practical training concerning
management and report concerning the outcomes of
technical assistance to the organizations concerned

Technical instructor 3 0.50 In |Engine section: Drawing up of instruction manuals

(1) Japan concerning injection pumps and engine dynamos

1.00 On site | Implementation of on-site practical training concerning
operation and management of devices related to engines

Technical instructor 4 0.50 In |Hydraulic section: Drawing up of instruction manuals
Q) Japan concerning hydraulic devices (pumps and motor
transmissions)

1.00 | Onsite | Implementation of on-site practical training concerning
operation and management of hydraulic devices

Technical instructor 4 0.50 In |Underbody equipment and electricity-related equipment:
3) Japan Drawing up of instruction manuals concerning new
underbody equipment and electricity-related equipment
including electrical equipment
1.00 On site | Implementation of on-site practical training concerning
underbody equipment and electricity-related equipment

including electrical equipment

Local assistant (1) Local staff| 1.00 |Onsite | Assistance to Japanese technical instructors (1)

Local assistant (2) | Local staff| 1.00 |Onsite | Assistance to Japanese technical instructors(2)

Local assistant (3) Local staff| 1.00 |Onsite | Assistance to Japanese technical instructors(3)
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2-2-4-9 Implementation Schedule

The planned implementation schedule of detailed design, bidding, procurement and its supervision, and

operations related to soft component in this Project is shown in Table 2-2-9.

Table 2-2-9  Implementation Schedule

Items

No. of months required

3 5 6 7 8 9 10 11 12
Final confirmation of project content - I l [
Review of equipment spec sheet I:':I * :work in Yemen
Preparation of tender documents I :|':| :work in a third country

initial operation

)
% Approval of tender documents |:|:| s work n Japan
g Tender notice (T/N)
9 Distribution/exp lanation
«v
g |of tender documents
[=]
Tender
Tender evaluation
Verification of contract (V/C)
Manufacture of equipment T
- Preliminary confirmation h
§ and arrangements
g Product (factory) inspection, —
5 |pre-shipment inspection
(e}
=1 Pre-loading inspection of equipment m
19
(e
= |Ocean/inland transportation
=3 T
£ |Installation, assembly, test run,
a

Acceptance inspection, handover

Soft component
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2-3 OBLIGATIONS OF RECIPIENT COUNTRY

If this Project is implemented through Japan’s Grant Aid, the Government of Republic of Yemen will be

responsible for the following matters:

(1)

@)

Concemning facilities and equipment

Construction of a building for power generators (8m X 6m = 48m?)
Construction of a building for repairing of radiators (5m X 5m = 25m?)
Renovation of the compressor room

Extension and renovation of the building for repairing of tires
Handling (removal and moving) of the existing facilities

Electric wiring

Pipe arrangement for compressed air
Others

To bear commissions to the Japanese foreign exchange bank for its banking services, based upon
the Banking Arrangement (B/A).

Measures concerning exemption from customs and import duty, permissions and authorization,
and customs clearance procedures arising from imports of the equipment to be procured under
this Project

To provide facilities for Japanese personnel in entering and staying in Republic of Yemen and
visiting relevant government agencies to perform their duties under the Project.

To exempt Japanese nationals and corporations engaged in the Project from custom duties and
other internal taxes.

Making appropriate and effective use of, and maintaining and managing machinery to be
procured

To bear all expenses, other than those covered by the Japan’s Grant Aid, necessary for the
Project.

Securing of the safety of all persons involved in this Project
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2-4 PROJECT OPERATION PLAN

2-4-1 Maintenance and Management System of Equipment

The machineries to be procured under this Program will be made use of, maintained and managed at the
repairing department of the Nukum Road Construction Machinery Workshop. The workers of the
department include both young inexperienced workers and skilled ones of mid- and higher level. Since
they are engaged in repairing and maintenance of construction equipment on a routine basis, their
technical level concerning repairing and maintenance is high. However, their technical level concerning,
for example, fine adjustments of machineries, and performance tests and other inspections requiring fairly
high skills is not necessarily sufficient enough. Thus, the technical assistance concerning the methods of
operations, routine maintenance and management of the machinery to be procured, as well as those for
the existing equipment, will be provided through the soft component. It is considered that, after the
completion of the soft component, the personnel at the repairing department will be able to make more
effective use of the machineries to be procured under this Project, and conduct more efficiently the

maintenance, inspection and repairing work for construction equipment and vehicles.

2-4-2 Personnel Plan

The Nukum Road Construction Machinery Workshop can be organizationally divided into four major
divisions: general affairs, finance, production planning and production (repairing). The Workshop has
currently a total of 159 staff members: the number of staff members in each job category is shown in

Table 2-4-1. In passing, the staff members are classified into regular staff, contract staff, and day workers.

Table 2-4-1 Number of Staff Members, by Job Type

Job type No. of Assignments
staff
Production 78 Repair, regular inspections and management of all the
department construction equipment belonging to GCRB
Management 47 Finance, general affairs, personnel affairs, procurement,
department management of parts and documents, and secretarial work
Service 23 Facility management, fuel management, procurement of
department parts, transportation related to repairing factories
Security 11 Security guard of repairing factories and other facilities
department
Source: GCRB
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One of the major departments in the production division is the repairing department, which consists of the

following 12 sections and 1 unit as shown in Table 2-4-2.

Table 2-4-2 Number and Age of Staff Members, by Section

No. of Age range Age range
Section name Section name | No. of staff|
staff (average) (average)
Heavy machine
1 | Engine section 9 |21~45 (34) 8 9 25~43 (32)
section
Fuel injection Mid-size vehicle
2 4 | 42~53 (48) | 9 12 | 25~51 (36)
section section
Small vehicle
3 | Electric section 8 [21~35 (28) | 10 5 25~41 (30)
section
Power and
4 8 |29~55 (41) | 11 | Tire section 2 31,49 (40)
hydraulic section
Asphalt plant
5 | Machine section 5 |27~63 (47) | 12 2 37,39 (38)
section
Woodworking
6 | Welding section 3 140~57 (48) | 13 1 34 (34)
room
Chassis section
7 2 129,59 (44) Total 70 | 21~63 (37)

(underbody)

The repairing machinery will be upgraded and enhanced via the implementation of this Project. However,
not so many new models will be procured, which are track welder, track roller, and roller welder of twin
head with vacuum flux recovery only. Thus, it is considered that the current personnel in the relevant
sections will be able to handle them. Three mobile workshops, two trailers, and one lubrication truck will
be procured, and each machine will require operators. Even so, a certain number of workers will become
redundant due to the streamlining of the work within the Workshop as a result of the procurement of tire

changer, dumpers and forklifts, and thus can be allocated to the operations of these machines.
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2-5 PROJECT COST ESTIMATION

2-5-1 Project Cost Estimation

(1)  Cost borne by the Government of Japan

The project will be implemented in accordance with the Japan’s Grant Aid scheme and the cost will be

determined before concluding the Exchange of Note for the project.

(2)  Costborne by the Government of Republic of Yemen: YR4.9 million (approx. ¥2.2 million)

In implementing this Project, the cost to be borne by the Yemeni side will be YR4.9 million as shown in
Table 2-5-1. In practice, GCRB, the executing agency of the Project, will bear the cost. It will be financed
as part of expenses of the service department, which accounts for 0.041% of the total expenses of the

department (YR11,814 million). Thus, GCRB has the financial ability sufficient enough to make the

payment.

Table 2-5-1 Cost borne by the Government of the Republic of Yemen (Unit: 1000YR)

Item Cost
(DConstruction of the building for power generators (48m”) 1,600
@ Construction of the building for repairing of radiators (25m?) 840
@Construction of the building for repairing of tires (24m?) 800
(@Electric wiring (300m) 540
(®Pipe arrangement for compressed air (120m) 330
(DBank charge 790
& Ft 4,900
(3) Parameters of Cost Estimation
@ Time of cost estimate: November 2009
® Exchange rate:1 US$ =95.07 yen
:1 YR =0.448 yen
® Procurement period: Implementing design and procurement of equipment will be as
shown in implementing schedules.
@ Others: This plan will be put into execution in accordance with the grant aid system

of the Government of Japan.
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2-5-2  Operation and Maintenance Cost

The machineries to be procured in this Project will be made use of, maintained, and managed at the
repairing department of the Nukum Road Construction Machinery Workshop. As stated earlier, the staff
members of the repairing department has high technical standards concerning repairing and maintenance
works, since they have all graduated from high school, vocational training school or have higher
educational background, and are engaged in repairing and maintenance work of construction machines on
a routine basis.

Actual maintenance and management works for the machineries to be procured in this Project include
overhauls, precision adjustment and the supply of fuels and lubrications to run the equipment. As shown
in Table 2-5-2, the total maintenance and management cost is estimated at YR20.66 million per year,
which will be financed as the service expenses of GCRB, accounting for 0.17% of the total expenses of
the service department (YR11,814 million). Thus, GCRB has the financial ability sufficient enough to

make the payment.
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2-6 OTHER RELEVANT ISSUES

The number of pieces of the machinery to be procured in this Project totals 177, and even if the number
of wheeled equipment is deducted, a great number of pieces will be carried from the landing port to the
Nukum Road Construction Machinery Workshop. For this land transportation, it is considered that 20 or
more 20Ft containers will be necessary. Also, for the smooth installation work, it is necessary to transport
them in accordance with a carefully drawn transportation plan which takes into account the order of
pieces of machinery for installation.

In this Project, the Yemeni side will be responsible for the construction of new buildings or the expansion
and renovation of the existing ones for power generators and the repairing work for radiators; electric
wiring; and some other work. Since these tasks only require the technical skills commonly available in
the country, there will be no particular problem. However, it is necessary to complete the construction
work — except for the roof of the building for power generators — prior to the bringing-in of the machinery.
Therefore, it is important to monitor the progress of the construction work as needed.

Where the transportation of the machineries of this Project is concerned, in consideration of various
circumstances, a plan is being drawn up that the transport vessel will pass through the Somali pirate areca
which is currently posing a great threat to some 20,000 commercial ships each year plying between the
Mediterranean and the Indian Ocean, and will make port at the Port of Hodeidah in Republic of Yemen
to discharge the machinery. For the actual implementation, it may be necessary to consider a safer and

more reliable transportation pathway in consideration of various factors arising in the future.
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CHAPTER3 PROJECT EVALUATION AND RECOMMENDATIONS

3-1 PROJECT EFFECT
Table 3-1-1 Project Effect
Present conditions and Solutions to be offered Direct effect and degree | Indirect effect and degree
problems by the Project of impact of impact

In Nukum Road Upgrading and (1) The upgrading and | (i) Development of
Construction enhancement of enhancement of road network will
Machinery Workshop, | repairing machinery repairing and improve access to
machinery for for road construction maintenance social services,
repairing and equipment machinery for contributing to
maintenance of construction better life
construction equipment will environments of the
equipment has become increase the number people.
decrepit and its of active (i) Development of
capacity is now under construction road network will
50% of the demand. equipment which contribute to the
Because of this, are owned by vitalization of
operating rate of GCRB from current regional economies.
construction 620 to 800.
equipment hovers at (ii) Implementation of
around 62%, lowering soft component will
achievement rate of improve capability
road construction plan, of operating,
and thus hindering maintaining and
physical and personnel managing
intercommunications. machineries

3-2 RECOMMENDATIONS

3-2-1 Tasks of and Recommendations to the Government of Republic of Yemen

The Japanese side and GCRB have agreed on and confirmed the following matters in the minutes of

discussions and technical notes.

()

Appropriate implementation of maintenance of construction machinery after completion of the

Project

The implementation of this Project will result in the upgrading and enhancing of repairing and
maintenance machineries, and thus in strengthening the technical capability for the operations,
maintenance and management of machineries. In order to translate these achievements into the direct
effects (i) shown above, it is necessary to conduct the greater number of inspections and repairs than the

number required as a result of use of construction equipment owned by GCRB, thus reduce the number
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of equipment on the waiting list for repair and increase the operating rate of the equipment.
As for injection pumps, for example, although 500 pumps require inspections and repairs each year, the
current capacity of inspection and repairing work is 250 per year. It is necessary to increase the capacity

up to 600 pumps per year after the completion of the Project for smoother inspection and repairing work.
(2)  Record of progress in road construction work

For the purpose of confirming the arising of the foregoing indirect effects (i) and (ii), GCRB will record
the progress in the road construction work. Matters to be recorded include project names, scope of the

projects, grades of roads subject to the projects, and photographs of construction sites.

3-2-2 Technical Cooperation and Collaboration with Other Donors

This Project will upgrade and enhance the repairing machineries for construction equipment, and the soft
component to be implemented subsequently will provide instructions concerning the operations of
various pieces of machinery, practical training of repairing and maintenance, management of records on
repairing and maintenance works, and methods of drawing up repairing and maintenance plans so that the
Nukum Road Construction Machinery Workshop can make effective use of the machineries to be
procured under this Project, as well as the existing machineries. It is considered that all this will enable
the Workshop to demonstrate its full functions as a repairing and maintenance factory for construction
equipment. However, in order to make effective and maximum use of road construction equipment and to
contribute greatly to development of the road network, it is essential, not just to restore the function of the
Workshop, to enhance the management capability of GCRB, which owns the equipment and is
responsible for actual road work, to draw up accurate implementation plans of each fiscal year including

machinery development and allocation plans.
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Appendix 1. Member List of the Study Team



1. Member List of the Study Team

At the time of field survey

Installation Planner

Name Job title Affiliation
Senior Adviser to the Director General,
1 | Mr. Shuntaro KAWAHARA Leader
Economic Infrastructure Department, JICA
Staft, Urban and Regional Development
2 | Ms. Eri KIMURA Project Coordinator Division I, Economic Infrastructure
Department, JICA
Chief Consultant/
3 | Mr. Hiroshi HONDA Katahira & Engineers International
Road Planner
Equipment Planner 1/
4 | Mr. Tomohiko NAKAMURA Operation & Katahira & Engineers International
Maintenance Planner
Equipment Planner 11/
5 | Mr. Makoto SUGIYAMA Katahira & Engineers International

. Kazuo MIZUKOSHI

Procurement Planner/

Cost Estimator I

Katahira & Engineers International

. Nassim JEBARI

Interpreter

Katahira & Engineers International

At the time of Briefing Survey for Outline Design

Name Job title Affiliation
Mr. Shuntaro Senior Adviser to the Director General, Economic
1 Leader
KAWAHARA Infrastructure Department, JICA
Mr. Hiroshi Chief Consultant/
2 Katahira & Engineers International
HONDA Road Planner
) Equipment Planner I/
Mr. Tomohiko )
3 Operation & Katahira & Engineers International
NAKAMURA
Maintenance Planner
Mr. Nassim
4 Interpreter Katahira & Engineers International
JEBARI
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Appendix 2. Survey Schedule



2. Survey Schedule
At the time of field survey

JICA Consultant
Dat Mr. Kawahara Ms. Kimura Mr. Honda Mr. Nakamura Mr. Sugiyama Mr. Mizukoshi Mr. Jebari
ate Chief Equipment Planner . Procurement
i . K Equipment Planner
Leader Project Coordinator; Consultant/Road I/Maintenance . Planner/Cost Interpreter
II/Installation .
Planner Planner Estimator I
Oct.
1 ; Mon HND/2030-KIX/2145(EK 6251 by JAL) KIX/23154(EK317)
-DXB/0445(EK317), DXB/0705-SAH/0850(EK961)
2| 6 | Tue Meeting w/JICA Yemen Office
Courtesy calls on MPWH and GCRB
Site Visit (Nukum Workshop), Meeting w/GCRB (Receipt of final request form), Meeting w/JICA
31 7 | Wed
Y emen Office
4| 8 | Thu Site Visit (Nukum Workshop), and hearing survey
519 | Fd Document Arrangement
6| 10 | Sat Site Visit (Nukum Workshop), hearing survey, hearing survey to MPWH
7| 11 | Sun Site Visit (Nukum Workshop),hearing survey
8 | 12 | Mon Move to Hodeidah (by air), and site visit
ol 13| Tue Hearing surveys at Hodeidah branches of MPWH and GCRB, Hodeidah workshop, and move
to Sana’a (by land)
10| 14 | Wed Visits and hearing surveys to private repairing factories in Sana’a
il 1s | Th Visit to vocational training schools in Dhahban, and visits and hearing surveys to private repairing
" factories in Sana’a city
12| 16 | Fn Document Arrangement, Preparation of Report
Receipt of answers from MPWH, and
13| 17 | Sat pto Workshop survey
examination of the answers
Receipt of answers from GCRB, and . .
14| 18 | Sun examination of the answers Survey on equipment in workshop
51 19 | M Submission of additional questionnaires, consultation with Workshop, drawing up of reports, and
on market surweys
Consultation with GCRB, hearing survey to Road Maintenance Fund (RMF), and survey on equipment
16| 20 | Tue )
in workshop
17| 21 | Wed Workshop survey and submission of questionnaires to MPWH
18| 22 | Thu Market survey
HND/2030-KIX/2145(EK6251 by . .
19| 23 | Fr JAL) KIX/2315-(EK317) Review/Preparation of Report
DXB/0445(EK317)
20| 24 | sat DXB/0705-SAH/0850(EK 961)
Courtesy calls on Japanese Embassy, JICA Yemen Office, MPWH and MPIC
21| 25 | Sun |Courtesy calls on GCRB, visits to workshop, and commencement of drawing up of M/D
22| 26 | Mon |Discussion w/MPWH, GCRB
23| 27 | Tue |Discussion w/MPWH, GCRB, Preparation of M/D (draft) Market survey Preparation of M/D
24 | 28 | Wed |Finalization & Signing of M/D at JICA Office, Report to EOJ Survey at Workshop
25| 29 | Thu [SAH/1005-DXB/1340(EK962) Preparation of TN Market survey
DXB/USTU-RIAT/ZUERIT0),
26| 30 | Fri |KIX/1915-HND/2025(EK6252 by Market survey, preparation of TN
LALD
Signing of TN .
27| 31 | Sat
Ww/GCRB Move to Dubai
Nov. ) .
28 (l)v Sun Report to JICA Yemen Office Move to Dubai
29| 2 | Mon SAH/1005-DXB/1340(EK 962) Market survey at Dubai SAH-
DXB(EKY62)
30| 3 | Tue DXB/0310-KIX/1720(EK 316), KIX/1915-HND/2025(EK6252 by JAL)
HND: Haneda (Tokyo) SAH: Sana'a
KIX: Kansai (Osaka) EOJ: Embassy of Japan
DXB: Dubai
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At the time of Briefing Survey for Outline Design

JICA Consultant
Mr. Kawahara Mr. Honda Mr. Nakamura Mr. Jebari
Date Equipment Planner
Chief Consultant/Road .
Leader I/Maintenance Interpreter
Planner
Planner
ISLAMABAD/04:10 -
| Jan. Sat DOHA/06:15(QR399) HND/19:50-K1X/21:10(JL185)
16 DOHA/13:00- KIX/23:20-
SAH/15:45(QR454)
DXB/5:15(EK317)
DXB/7:15-SAH/9:00(EK961)
11:00 Briefing and consultation with MPWH and GCRB 1n Road Construction Machinery Workshop at
2| 17 | Sun Nukum
15:00 Courtesy call on and briefing to EOJ
16:30 Courtesy call on JICA Yemen Office
09:30 Briefing and consultation with MPWH and GCRB in Road Construction Machinery Workshop at
3| 18 | Mon Nukum
09:00 Consultation of M/D with MPWH and GCRB in Road Construction Machinery Workshop at
4 | 19 | Tue |Nukum
Preparation of M/D (final)
07:30 Signing of M/D
11:00 Report to MoPIC
s |20 | Wed 15:00 Reporto EQJ .
16:30 Reort to JICA Yemen Office
SAH/19:00-
DXB/22:50(1Y862)
DXB/03:30-
6 | 21 | Thu SANNA/16:45- KIX/17:20(EK 316) Survey on situations affecting procurement
DOHA/19:10(QR455) KIX/18:45-
HND/19:55(JL188)
DOHA/00:50-
. |KIX/16:20(QR820) L .
7122 | Fn KIX/18:15- Survey on situations affecting procurement
HND/19:25(JL186)
Survey on situations affecting procurement
8|23 | Sat Consultation about and signing of T/N
9| 24 | Sun SAH/10:15-DXB/13:45(EK962)
DXB/03:30-KIX/17:20(EK316)
10 25 | Mon KIX/18:45-HND/19:55(JL188)

HND: Haneda (Tokyo)
KIX: Kansai (Osaka)
DXB: Dubai
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3. List of Parties Concerned in the Recipient Country
At the time of field survey

<Yemeni Side>

Ministry of Public Works and Highways (MPWH)

Omar A. Al-Kurshomi Minister

Abdul Wahab Yahya Al-Hakem Deputy Minister of Road Sector

Nabil Al Wazir IT General Director

Ismail M.Alkebsi Director of Public Relation

Anis Nasser Assamawi Chairman of Road Maintenance Fund
Aiman Motahar Al-Eryani Vice Chairman of Road Maintenance Fund

Ministry of Planning & International Cooperation (MPIC)

Hisham Sharaf Abdalla Vice Minister

Omar A. Abdulghani Director General of the Bilateral Cooperation with the
States of Asia & Australia

Mohammed M. Shamsaddin Local Coordinator for Japan International Cooperation
Agency (JICA)

General Corporation for Road and Bridge (GCRB)

Ahmed Hamed al-Haisamy GCRB Vice Chairman

Gassim Mohammadou Technical Office Adviser

Abdellah Rasea General Director of Project Department

Ahmad Q. Al-Houthy Director General of Statistics, Planning & International
Cooperation

Taha Al-mahbashi Director General of Road Maintenance

GCRB Mechanic & Stores

Abubakr Humam Director General for Mechanic & Stores

Abdulkarim Assharafi Mechanic General Manager

Hassan Maqoula Vice Director General for Mechanic & Stores
GCRB Central Workshop

Abdulkarim Al-Obahi Workshop General Director

Mohammed Amine Ghazali Technical Director

Mogbil Amir Dirham Training Manager

Mohsin Hassan Jaafar Training Manager

Ahmed Hassan Alkebsi Finance Manager

Lotf Hamoud Taifi Estimation Manager

Khalid Hamoud Karshami Administration Manager

Adil Mohammed Harazi Secretary Manager

Mohammed Abdrazaq Tahir Cost Section Manager
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<Japanese Side>

Republic of Yemen Embassy of Japan
Masakazu Toshikage
Hiroki Haruta

JICA Yemen Office
Takeshi Komori
Megumi Shuto

Yoshie Hama

Ambassador

Second Secretary

Resident Representative
Project Formulation Adviser

Project Formulation Adviser

At the time of Briefing Survey for Outline Design

<Yemeni Side>

Ministry of Public Works and Highways (MPWH)

Omar A. Al-Kurshomi
Nabil Al Wazir

Ismail M.Alkebsi

Davy KnoKry(AbuSamir)

Minister

IT General Director

Director of Public Relation
Attached to the Minister Office

Ministry of Planning & International Cooperation (MPIC)

Hisham Sharaf Abdalla
Mohammed M. Shamsaddin

Vice Minister
Local Coordinator for Japan International Cooperation
Agency (JICA)

General Corporation for Road and Bridge (GCRB)

Ahmed Hamed al-Haisamy
Nabil Al-Haify

Gassim Mohammadou
Ahmad Q. Al-Houthy

Taha Al-mahbashi

GCRB Mechanic & Stores
Abubakr Humam
Abdulkarim Assharafi

GCRB Central Workshop
Abdulkarim Al-Obahi
Mohammed Amine Ghazali
Mogbil Amir Dirham
Adil Mohammed Harazi

GCRB Vice Chairman

Executive Manager in GCRB

Technical Office Adviser

Director General of Statistics, Planning & International
Cooperation

Director General of Road Maintenance

Director General for Mechanic & Stores

Mechanic General Manager

Workshop General Director
Technical Director
Training Manager

Secretary Manager
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<Japanese Side>
Republic of Yemen Embassy of Japan

Masakazu Toshikage Ambassador
Matahiro Yamaguchi Counsellor, Deputy Head of Mission
Kohei Akiyama First Secretary
Hiroki Haruta Se cond Secretary
JICA Yemen Office
Takeshi Komori Ambassador
Megumi Shuto Project Formulation Adviser
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Appendix 4. Minutes of Discussions (M/D)



4. Minutes of Discussions (M/D)
At the time of field survey
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At the time of Briefing Survey for Outline Design
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Appendix 5. Soft Component (Technical Assistance) Plan



THE PROJECT FOR UPGRADING AND REVITALIZATION OF
ROAD CONSTRUCTION MACHINERY WORKSHOP AT NUKUM

IN
REPUBLIC OF YEMEN

SOFT COMPONENT (TECHNICAL ASSISTANCE) PLAN

March 2010

JAPAN INTERNATIONAL COOPERATION AGENCY
KATAHIRA & ENGINEERS INTERNATIONAL
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1. Backgrounds for Planning Soft Component

Currently, there are 159 staff members in the Road Construction Machinery Workshop and 78 members of them
engage in actual repairing and maintenance activities for construction machineries. These members consist of
young inexperienced workers, mid-level workers and skilled workers, so they are on the whole well balanced.
However, as often seen in developing countries, skills and knowledge acquired remain individual, that is, they
are not systematically passed on to other staff members. Partly because of this, some items supplied through
Japanese aid in 1992 are made use of only partially. Thus, it is necessary to provide the staff members of the
Road Construction Machinery Workshop with technical assistance (soft component) in order to have them
familiar with the usage of equipment to be newly procured, as well as that of the existing equipment, and to
strengthen their technical capability of operating, maintaining and managing the equipment through educational

programs to be carried out.

2. Objectives of Soft Component
The direct effects expected by the implementation of this Project are as follows:
(i) The upgrading and development of repairing and maintenance machineries will increase the number of
active construction equipment that is owned by the GCRB from the current 620 to 800.
(i1)) The implementation of the soft component will improve the capability of operating, maintaining and

managing repairing equipment.

The objectives are to enable the Road Construction Machinery Workshop to effectively operate, maintain and
manage the repairing and maintenance equipment so as to increase the operating rate of the construction
equipment from the current 62% to 80% in five years’ time after the completion of the Project, and maintain the

attained operating rate afterwards.

3. Outputs of Soft Component
(1) Drawing up and making use of manuals will make it possible to repair and maintain the equipment
sustainably and independently.

(i1) Lectures and practical training will make it possible to repair and maintain the equipment on its own accord.

4. Methods of Confirming Accomplishment of Outputs
The accomplishment of outputs of lectures and practical training will be confirmed by means of examinations to

be conducted during the soft component.



5. Activities of Soft Component (Input Plan)
5.1 Implementation Method
(1) Prior Work in Japan
1) Drawing up of Manuals
Where the usage of machineries and the implementation of repair and maintenance of construction
equipment with the machineries are concerned, manuals for the usage and methods of repair will be
drawn up for equipment, of which the staff members lack knowledge and handling capability. At the
same time, since the Road Construction Machinery Workshop have no adequate management

capability, manuals for planning repair and maintenance of equipment will be also drawn up.

2) Confirmation of Implementation Schedule
Based on the information gathered during the periods of procurement and installation of equipment,

confirm the implementation schedule of the field work.

(2) Field Work
1) Selection of Educational Equipment
Calibration materials, parts and machine tools to be used for practical training will be selected.
2) Making the Soft Component Plan Widely Known
By making persons subject to the training and education familiar with the contents, schedule and other
aspects of the plan, and adjusting work schedules, the schedule of the plan will be determined. The
persons subject to the training and education will be selected out of the staff members and machinery
mechanics affiliated to the Road Construction Machinery Workshop in accordance with the contents of
the training and education.
3) Implementation of Technical Assistance
Lectures, practical training, examinations and reviewing sessions will be conducted for the following
issues:
e Disassembling of engines; operation of performance tests, and records management
e  Operation of injection pump testers, and records management
e Operation of performance tests of hydraulic pumps, motors and transmissions, and records
management
e Operation of testers for alternators and starters, and records management
e  Operation of new equipment (such as rollers and track welders), and records management

e  Methods of drawing up repairing and maintenance plans (management)

The implementation schedule of technical assistance will be shown in Tables 5.1~5.3.
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5.2

Implementation Resources

Table 5-4 Personnel Plan for Soft Component

Person in charge Rate Months | Work Contents of Work
General supervisor 2 0.25 In |Drawing up of the implementation plan and instruction
Japan manuals concerning management education
0.33 On site | Implementation of on-site practical training concerning
management and report concerning the outcomes of
technical assistance to the organizations concerned
Technical instructor 3 0.50 In |Engine section: Drawing up of instruction manuals
() Japan concerning injection pumps and engine dynamos
1.00 On site | Implementation of on-site practical training concerning
operation and management of devices related to engines
Technical instructor 4 0.50 In Hydraulic section: Drawing up of instruction manuals
) Japan concerning hydraulic devices (pumps and motor
transmissions)
1.00 | Onsite | Implementation of on-site practical training concerning
operation and management of hydraulic devices
Technical instructor 4 0.50 In |Underbody equipment and electricity-related equipment:
3) Japan Drawing up of instruction manuals concerning new
underbody equipment and electricity-related equipment
including electrical equipment
1.00 On site | Implementation of on-site practical training concerning
underbody equipment and electricity-related equipment
including electrical equipment
Local assistant (1) Local staff| 1.00 |Onsite |Assistance to Japanese technical instructors (1)
Local assistant (2) Local staff| 1.00 |Onsite |Assistance to Japanese technical instructors(2)
Local assistant (3) Local staff| 1.00 |Onsite | Assistance to Japanese technical instructors(3)

6. Procurement Method of Implementation Resources for Soft Component

For efficient technology transfer in a short period of time, it is necessary to allocate personnel who are familiar

with the functions, structures and operation methods of equipment to be procured, and have experiences of

providing instructions on equipment. It is also necessary to make systematically a plan for the flow from drawing

up of various plans and manuals to on-site practical training, and to implement and supervise the flow in

accordance with the systematically prepared plan. In consideration of these conditions, it seems difficult to secure

certain outcomes with local resources only. Thus, the soft component will be planned as a direct assistance by a

Japanese consultant who is familiar with soft component and has work experiences.




7. Implementation Schedule of Soft Component

Table 7-1 Implementation Schedule of Soft Component

Months since the commencement|
Item eprojectf 1 [ 2 | 3 | 4| 56| 78| 9([10]11]12]13]14] 15

Drawing up of manuals |

Instructions concerning operation and

Implementation schedule keeping management records

Instructions concerning methods of
repairing and upgrading plans

ﬂ
Consultants (Japanese engineers) | ] H

Personnel Consultants (locally employed) H
Implementing organization of Yemeni H
Government

Reports Completion report VI

8. Outcomes of Soft Component

Manuals:
* Manuals for drawing up repairing and maintenance plans (in English and Arabic)
* Manuals for repairing and maintenance of engine-related devices (in English and Arabic)
* Manuals for repairing and maintenance of hydraulic devices (in English and Arabic)

* Manuals for repairing and maintenance of underbody equipment (in English and Arabic)

Test Results:
The results of examinations conducted for persons subject to education after the lectures and practical

training

9. Estimated Project Cost of Soft Component

The overall cost of the soft component is estimated at 14.0 million yen.

10. Responsibilities of the Implementing Organization of Yemen
(1) Securing of Personnel
For each content of educational programs shown below, the numbers of persons subject to the programs

are as follows:



Table 10-1 Allocation of Persons at the Yemeni Side

Content of Education

Minimum Number of Persons

Education concerning engine (fuel pumps and 7 persons
dynamos) tests

Education concerning tests of hydraulic devices 4 persons
Education concerning repairing of electrical 4 persons
equipment and underbody equipment

Education concerning repairing and maintenance

management 4 persons

(2) Securing of Budget

The Yemeni side will bear the following expenses.

* Labor cost (salaries of persons subject to the educational programs during the period when the technical

education is conducted)

* Operation cost (electric power, maintenance and repair, and fuel costs during the period when the

technical education is conducted)

(3) Implementation of Monitoring

In order to confirm the onset of project effects, the Yemeni side will conduct the following matters after the

implementation of the Project.

* Records of equipment repairs (places of equipment subject to repair, and the number of repairs)

* Record of road maintenance (name of project, the scope of project, grade of road subject to the project,

pictures of road work, etc.)




Appendix 6. References / List of Obtained Data
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