T TN I N L I T A, 7 A TR W e
DAY iy P ! PR S N

|

Ji
8]

{

il

|

|
63

o

o

oY, —
RHI'I?
B:nlﬂ.l‘
-

I

|
3

ICRN
I

I

J 11










- N
1 1 32637 (8]



STUDY REPORT
ON
THE PROJECT FOR SUPPLY OF EQUIPMENT
FOR |
' THE MASSAWA PORT
| IN

THE STATE OF ERITREA

March 1996

JAPAN INTERNATIONAL COOPERATION AGENGY






PREFACE

In response to a request from the Governnient of the State of Eritrea, the
Goveriment of Japan decided to conduct a basic design study on the Preject for
Supply of Equipmexit for the Massawa Port and entrusted the Japan International
COoper'atioﬁ Agency ( JICA ) to conduct the study with the assistance of the japan

International Cooperation System ( JICS ).

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

the enhancement of friendly relations between our 1wo countries.

- T'wishto express my sincere appreciation to the officials concerned of the
Government of the State of Eritrea for their close cooperation extended to the

study.
March 1996
Kimio Fujita

President

Japan Interational Cooperation Agency
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Abbreviations

WEP: United Nations and FAO World Food Plan

Paltetizing System: A system in which pallets (trays made of wood, elc. which can carry cargo and
be lifted by fork lifts) are utilized in order to make work using cargo handling equipment (fork lifts,
ete.) easy.

Gang: A team of port cargo handling workers responsible for a ship's hold. A gang consists of 2
deck keeper, winch keeper, quay worker, fork lift truck driver and caretaker, efc.

Man hour: An indicator of cargo handling work efficiency, expressed as the amoun (tons) of cargo
handled by one worker in one hour.






Chapter 1 Background of the Project

Eritrea became an ltatian colony in 1890 but later fell under Bnllsh rule foliowmg lhe end of the
Second World War. In 1952, at the recommendation of the United Nations, Fritrea becae an
independent state in a federation formed with Ethiopia, but in 1962 Ethiopia, a landlocked stale
seeking (0 gain access (o the sea (Assab Port and Massawa Port), forcefully integrated Eritrea within
its owna borders. Following that, the Eritrea People’s Liberation Front {EPLF) continued a struggle
with the central government in Addis Ababa for almost 30 years and, after gaining control of the stale
capital Asmara, it established a provisional government in May 1991. A referendum calling for
indepéndenceé from Ethiopia was held in April 1993, and the independence of the State of Eritred as
the 531d nation in Africa was declared in May 1993,

As atesult of the 30 year straggle and damage causcd by droughits, etc., the nationat land of Eritrea
has been largely devastated. The provisional goveriment has compiled an emergency récovery
program that mainly fociises on the three areas of transportation, agriculture and industry, and efforts
are being made 1o reconsiruct thc economy. In pamcular the establishment of a food self-supply
setup is an urgent fecessily and, while placing emphasns on the recovery of priniary industries such
as agriculture, fisheries and livestock farmmg, the provisional government has also made restoration
of the transpostation infrastructure to support the smooth dlsmbmlon of goods one of its most
important issues. - _

The centers of physical distribution in Eritrea are the two Red Sea commiercial ports at Assab and
Massawa, and the combined volume of cargo handled at these two ports in 1994 amounted to
approximately 2,700,000 tons. These ports together with Djibouti Port on the Red Sea Coast have
long acted as the main points of access between the sea and Addis Ababa, the capital of Ethicpia. In
paiticular, Assab Port, providing the easiest access (o Addis Ababa, received no damage during the
war of mdcpeudence and, becavise one of the conditions of independence was that this be used as a
free trade port, it still functions as Ethiopia's galeway 10 the sea. As'shown in Figure 1-1, there are
roads linking both Massawa and Assab to Addis Ababa; but the road between the two port cities is
still in the concept planning stage, and apprommately 95% of the cargo handled at Assab Port is
destined for Addis Ababa. In contrast to this, Massawa Port in the days before independence acted

. more as a regional port supplymg goods to Asmara and the north of Ethiopia, however, following the
end of the war, the importance of Massawa Port dramatically increased in that it more or less became
the sole access port for supplying materials into Eritrea. As a result, reconstruction of Massawa Port
is being advanced as a higher priority issue than the reconstrucnon of As§ab Port.

‘Massawa Port, as one of the chief zones of conflict, was continually devaslatcd during the 30 year
struggle and suffered acrial bombing just before the end of the fighting in 1990, however, with the
aim of making Massawa the gateway to the sea for Asmara (the capital of the new State of Eritrea),
the port was feopened in 1991 following the removal of sunken vessels and partial dredging, etc. The
volume of cargo handted by the port was approximately 400, 000 tons immedialely following its
reopening, but this has increased rapidly at a rate of 20% per year to approxmua(ely 700,000 tons in
1994, and the port is now finding it difficult to cope with the growing demand with its current

_ handlmg capacity. Moreaver, because much of the existing port equipnient is déteriorated, there are

frequent breakdowns which cause delays in the cargo handllng schedules Bagging machines have

been provided under the World Food Program (WFP) to deal with Ihe unloadmg of food and other
aid materials, hbwever, with regard to the unloadmg, in-port haulage and storage of other cargo,
there is an absolu!e. shortage of handling equipment, and the effective utitization of port space and
1mprovemenl in the work efﬁcuency of cargo handling at the port through the supply of new
equipment have become issves requiring urgent altention.

1



It is against these circumstances that the Government of Eritr¢a requested the Goveinment of Japan to

- provide grant aid fot the supply of unloading and hautage equipment at Massawa Pbrt.

South Braakwater

150 200M

Figure 1-% Pi;m_ of Massawa Porl -




Ch’a'pt‘er 2 Gontents of the Project

2-1 Ob]ectwes of the Prolecl

In the futare developmenl plans complled by the Eritrea Ports Aulhomy, the expansion of the
functions of Massawa Port to make if ablé to fully act as the gateway port for the capital Asmara and
the rest of norlhem Eritrea has been made Ihe top priority issue.

The objecme of the Pro_;ect isto restore the efﬁcnenl functions of Massawa Port through procunng
cargo handlmg equipment which, among ‘the port equipment deiailed wnthm the first phase supply
plan of the port development, is required particulasly urgently.

2-2 Basic Concept of the Pro;ecl

- Thé Project, in order to respond to the msufﬁcnem capacny at Massawa Poit 10 handle comamer
cargoes and gcncral cargoes, aims fo procuré cargo handling equipment for use in the indirect
handling of cargo in the open. shed, container yard and warehouses, etc. shown in the fiow of
physical distribution (Figure 2-1).

Regarding equipment for handling containers, in order to achieve the effective unhzauon of lhe
existing container yard, efficient handling equipment shalt be introduced together with equipment for
performing in-port haulage. As for general cargoes, in order to niake the adoption of a palletizing
system feasible and raise work efficiency levels through replacing manual work in containers with
mechanical handling, fork lifts and other items of cargo hand}ing equipment shall be procured.

" Unloading : Loading
b L Ship ) .- " - [ Truck/Fractor_|
Direct handling . Yy : T

o { Troek/Tractor ] A | Ship ]
N 'Shjp ] - [ Warchouse )
_ S | WharﬂApron ] | : [ Tractor/ Trailer |

Handling by machinery . . 1 ' ] .
s : i-fTractor{Trai!er ] - | Whar{prron ]
[ Warchouse ) [ Ship ]

Figure 2-1 Flow of Physica! Distribution

(1) Selection of Container Handling Vekicles
i) Container Stackmg Equ;pment
Cusrently at Massawa Port, the stacking of containers in the container yard is carried out with
vehicles known as container kift trucks. However, because the Ports Authority has cxpressed a
strong desire to replace such vehicles with a new reach stacker, a detaited comparative _
~ examination was carried out into the advantages and disadvantages of both types of vehicle (see
Table 2:1).
Of the advantages indicated in Table 2-1, the reach stacker was found to be pamcularly supenor
in the areas described below and, moreover, because the price of both types of vehicle is more
or less the same, it was decided to adopt a reach stacker for the purposes of the Pro;ect
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a. The container ift truck, as is also the case with a fork 1ift, is only able to load or unload
conlainers on the first row of containers facing it. However, the reach stacker, possessing a
telescopic hydraulic boom simitar {o that of a truck crang, is able to reach over the first row and
handle containers on the second row (or even third and fourth rows accordmg 10 conditions)
(see I‘zgure 2-2) and can thus stack nore contairiers closer together, As a result, compared to
the coritaingr lift truck, for which vehicle corridors rieed to be provided between every two
rows of containers, it is possible to make more effective utilization of : space (i.e. il is possible

'to store more containers within the same container yard area). Itis this point which is
considered to make a reach stacker more suited to the cramped conditions at Massawa Port In
specific terms, it is thought that the adoption of a teach siacker would ¢hable the container yard
(cusrently able to hold around 300 containers} to increase its holding capacity by between
approximately 10-30% (to between 330-390 containers). '

“b. Although operators would need to be trained in corréct ¢ontainer arrangcmenl instructions and
operation and conirol techniques, because a reach stacker offers moré flexibility than a
container lift truck in that it can be operaied from any aingle, it would becorise possible to
shorten work times.

(Reach stacker) (Coniainer Iift truck)

Figure 2-2 Differénce Between aReach Stacker and Container Lift Truck



Table 2-1 Comparison of Reach Stacker and Contalner Lift Truck

Item of

Comparison Reach Stacker (RS) Container Lift Truck (CLT)
) 3 '
7 ?'if', 1
Appearance
7.
Ly
n ' D IR
Basic - Blastic and tindulation hydraul:c - Forklifi wnh telescoplc spreader
Struclure boom, same as truck crane, with
telescopic spreader for containers _ _
- Able to grab a container in 2nd -3rd |- Able to grab a container in 1st row
: fows . al front (right angle)
Function |- Able fo hold lengthwise
- Able to grab and pile & container at
all angles _
- Able to rolate a container clockwnse - Unable to rotate a container
and counter-clockwise - Angle of must: 5 degres in front
Diversity |- Boom angle: 60 degree 10 degree al the back
- Side shift (slides for right and left)
. L : 200 to 300 mm
Safely Device |- Automatic Load Monient Limiter - Automatic Load Moment Limiter
- Well-balanced axles when loading - Load to rear axle when unloading,
. Axle Load and load te front axle when loading
. - Less damage of ground - Great burden to ground
- Less consumption of tires - More consumption of tires
- Short cycle time compare with CLT |- Long cycle time compare with RS
- Able (o operate easily by minimum '
practice . _
: Operation - Able t'o select posilion of cabin by - Fixed cabin on the chassis
mechanical slide ' _
{- Wide vicw at front - Interrupted by mast, carriage, ¢lc.
- Able to operate hydraulic system by |- Operation of hydrauhc system by
fingeriip process of joy stick - S levers
: - Expansion, Contraclion, and - Up -and-down motion of Spreader by
Maintenance

undulation of boom contcolled by
hydraullc system '

side roller and chain wheel o main
‘mast :




In addition to the aforementioned equipnient, fork lifts for exclusively handlmg empty containers are
also requited. Massawa Port curremly possesses only one such fork lift and, because this has already
reached the limit of its useful service life, its operating efficiency is low. For this reason and also in
consideration of the increasing volunie of container cargo handled at the port, the Project shall
procure two new such fork lifts,

2) Selection of Container Haulage Vehicles

The hautage of containets between the container yard and quay {apron) is performed by the
combination of terminal trailers (tugmaster traitess) and teeminal tractors (tugriasters) used
mainly for short-range haulage within port complexes,
Massawa Port currently possesses two términal tractors and nine terminal traiters. Although
both terminal tractors are still working, when one considers that they are now six years old and
the useful life of such equipment is usually only around five years, they could beconie
inopetable at any time. As for the terminal trailers, too, they aré siill operating, bu deterioration
has reached a serious degree. In consideration of these cifcumslances, terminal tractors and
trailers shall be procured in the numbers described below.
In the conlainer yard, in order (o prevent the occurrence of delays in the stacking of containers
carried out by one feach stacker and the two existing container lift trucks, it is thought that three
terminal teactors are required. While the terminal tractors haul loaded trailess to the container
yard and return back to the apron, the loading of the next trailers will be performed. Because
improvenients in work elfficiency can be anticipated through the scheduled future construction
of exclusive container berths and subsequent reduction of haulage distances, it is thought that it
- will be possible to perform the above-mentioned loading and haulage work by combining just
two trailers with each tesninal tractor. As a result, a total of six terminal trailers shall be
proctired.

(2) General Cargo Handling Equipment

1) General Cargo Fork Lifts
The situation regarding the existing fork hfls with respect to their useful life of roughly six years
lS as described below,
- Of the six 6 ton fork lifls, three are seven years old and in a deteriorated slate.
- All six of the 4 ton fork lifts are seven years old and in a deteriorated state.
- Of the six 3 ton fork lifls, one is in a deteriorated state, but the other five are only two years old
and in good condition. However, because new altachments have been included in the request,
fork lifts to which such altachments can be fitted are necessary.
In view of the above-mentioned points, the requnred numbers of fork lifts have been determined
in the following manner. :
- Four 6 ton fork lifis shall be procured to replace the existing three deteriorated fork tifts and
handle the increased volume of cargo handled at the port. :
- Although all six of the existing 4 ton fork lifts are in a deteriorated state, because their Wtk can
also be performed by the 6 ton fork llfls only four (lhe same number as the 6 ton fork lifts) shall

~ be procured.
- Regarding the 3 ton fork llf ls in view of the volume of cargo handied at Massawa Port, three
such fork lifts which can be fitted with aitachments (clamps) are required in order to respond to
temporary peaks in such cargoes as paper rolls and drum cans, elc,

- 2) Bagged Cargo Handling Equipment
A portable slat conveyor is mainly used in the unloading of bagged cargo (wheat and other
cereals, etc.) in open sheds or other types of open air yard. In view of the volume of cargo
6 .



 handled at Massawa Port and the size of the port's open shéd, two poriable slat co:weyors shall
be procured

2- 3 Basic Conoept
2-3-1 Desrgn Concept
In order to resolve the insufficient handlmg capacity of Massawa Portto’ respond lo the
increasing volume of cargo (in parucular the rapidly increasing containér cargo) at the port,
~cargo handling equipment that is able {o handlc a wide vanely of curgoes within the resincted
pon complex area sha!l be procurcd

(1) Conlarner Cargo Handhng Equrpment -
Because the container cargo at Massawa Port comes in standard 20 feet (maxmuun 20 lons) and

40 feet (maximum 35 tons) coritainers, handling shall be performed by means of lhe cqurpmem
descnbed below, -

1) Reach Stacker-: 1 unit

Full and empty containers are stacked o a maximum of three herghts tevels in the container yard.
Because the reachi stacker is able {0 reach over and handle coiitainérs on the second row drid
beyond, it will contribute to reducing cargo ‘haidling time and making more effective vtilization
of yard space.

The vehicle size and spreader (auaclmrent for container handlmg) specrﬁcauons shall be as -

' lgfoilows
- Total length -~ ¢ 1,1.2 1t max. -
- Wheel base . - 6.0 mmax.

- Spreader turning angle: + 90 degree max. ‘ -

- Moreover, because this eqmpment is not produeed in Japan it shaJI be’ procured from a thrrd
“country. ' _ :

' 2) Terminal Traclors (Tugmasters) 3 units :
The terminal tractors need to be able to haul terminal semi- Arailers loaded with (wo 20 feet -
‘containers (mammum weight 40 tons}) from the apron to the confainer teeminal, T he traction unit
shall be fitted with a fifth-wheet coupler possessing a minimum Jifting capaerly of 25 {ons.

- Howéver, bécause hautage will only be performed over short distances, the cngrne oulpul of the

* terminal tractors shall be around 180 horse power.
Moreover, because thrs equrpment is not produced in Japan it sha]l be procured from a third
counliy, ' :

3) Terminal Trailers (Tugmasler Trailers) : 6 units :
The terminal trailers shall be able to load two 20 feet containers or one 40 feet container and shall
be fitted with a kingpin thai allows them to be hauled by the above—mentroned ﬁflh‘wheel coupler
of the terminal tractors,
- Moreover, because there is only one manufacturer in Japan that produces this oqurpmenl
- procurenient | from lhrrd countrres shall also be consrdered

4) Fork Lrﬂs (10 ton) 2 uolts

These fork lifts shall be equipped with altachments (srde lift spreaders) that enable them to load
and unload empty 20 feet and 40 feet contamers to a maximum of three herghls

(2) General Cargo Handhng Equrpment
' 1) Fork Lifts (6 ton) 1 4 units



. These fork lifts shall be used to toad general cargo and box cargo onto tricks and {o carry cargo
between trailers and warchouses, Maximum toadage shall be six tons. Furthernioré, the fork lifts
shall be equipped with overhead guards to give operators protection in the event of over(ummg
and back rests to prevent cargo collapsing orito the operator side.

2) Fork Lifts (4 ton) : 4 units

These fork lifts shatl be used to perform the same work as the six ton fork llﬂs Maximium -

-Yoadage shall be four tons, and work shall be shared with the six ton fork lifis according (6 the
volume and type of cargo. Fusthermore, the fork lifts shall be equipped with overhead guards to
give operators protectior in the event of ovenummg and back n,sis to prevent cargo col!apsmg
onto the operator side. ,

3) Fork Llfts 3 ton) 3 umts

These fork lifis shall be used to perform the sorling of ca:goes wnthm containers. Because this

work is curréntly performed by hurian labor, this automation will imprové the work efficieicy.

The maximum mast height of the fork lifts shall be limited to 2,075 mm to eriable them fo work

within the containers.

Furthermore, these fork hfls shall be eqmpped wnh altachmenis (paper roll clamps and drum
_clamps) that enable them to handle papcr rolls, drum cans and other types of cargo

4) Porlable Slat Conveyors 2 units .

- The portable slat conveyors shalt be used to raise lhc work efﬁcncncy of the ]oadlng onto triicks
and stacking inside warchouses of bagged cargo such as food aid supplies and cement, the _
volume of which passing through the port is rapidly mcreasmg as a result of the effott 1o achieve‘
restoration of the infrastructure.

‘Because portable stat conveyors can be used outdoors in areas \Vlthoul helght restrictions, they
shall have a maximum length' of 9 m (makmg it possible 1o procure conveyors made in Japan).

Moreover, because there is no electricity supply outdoors, each conveyor shall be provndcd with
a diesel engine generator, . :

2-3-2 8a5|c DaStgn -

- The main items of eqmpment scheduled for procuremem undcr the Pro;ect a:e as shown in the
foltowmg table. : : . _

; Taﬁ!e 2.2 Main Rems of Equipmeni Scheduled for Pr_bcureme

No Name of Equipment Description . | Qty |, . *' Purpose of Use

'1 |Reach Stacker - |35t doading) © | 1 |Handting of full and emply containers

~2 | Terminal Tractor fﬂlgmaster} . |40 1 (raction) 3+ |Haulage of full andemply conlamers

3 |Terminal Tran[er(‘l‘ugmasler lraller) 40[lloéding) -6 |Same as abme : _ _

4 |Forklife - N o lOl(ida_dipg)"; 2 Handlmgof emply containgrs . :

Bl Tacng | o [Lomineoie ek it S

6 JForktife . 4t Qoading) - | 4: |Same as above '

7 Zg‘gg‘nf‘:;ﬁl‘;)““‘*’ fo paperro éiiloéaiégf" 3 Sotting of cargo within conlainers

8 |Portable Sat Conveyer Lengah min7m| -5 Stacking of baggedcargo Y
Height'min 5 m S 01 ;

8



Moreover, because none of the above-nientioned equipment is nanufactured ia Eritrea, it shall
either be procured from Japan or from third countries. The ilems of equipment to be procured
from third countries are as indicated below.

Table 2-3 Equipment 1o be Procured fom Third Countries

No | Name of Equipnient | Reason _ Countiy of origin

1 |Reach Stacker This equipment is not mahuféc!q’re’d in Japan {Finland, Spain, France, Sweden
Terminal Trattor : - ‘ Belgivm, Finldnd, Gertmany,
2 ; ; e
{Tugmaster) : Sam§ és 2bove 3 _ _ Netherlands, Sweden
) |Onty one company in Japan marinfactires o
3 Terminal Trailer | such equipment and third ¢ountry products | Belgium, Finland, Gerinany,
{Tugmasier trailer) _ nced ta be cOnsidcr_ed to énsure a fair tendering| Netherlands, Sweden
process.




Chapter 3 Implementation Plan

3-1 Implémentation Plan
3-1-1 Implementation Schedule
The implementation schedule is as indicated below.

Table 34 implementalioﬁ Schedule of the Prdiéct

T i 2 3 i4ais e 7819105 00
Conffrmatn" Work i : i E E : é ’
Detailed S S A S S SR S S S S
_ " Tendering ¢ - ! : ' : ; ' ; E
T I s A A T O
(4 months) P :bvalu.atloﬁ '& Con traclfng ; : E :
Manufacturing_& Procurement | S :
* Procurement : . . : I Transpoitation E ‘ . :
0 TR S S U ¥ i W S N
{8 months) : ! ! : ' : lns?ect‘lon & Delivery K

3-1-2 Obligations of Recipient Country
The Government of Eritrea is required {o take the following measures to ensure the smooth
implementation of the grant aid.

1) To bear the costs and ensure the prompt execution of customs c!earanoe and inland
transportation of the procured equipment.

2) To exempt Japanese nationals froni customs duties, intemal {axes and other fiscal levies which
may otherwise be imposed in Eritrea with respecl to the supply of lhe equlpment and services
under the verified contracts.

3) To accord }apanese nationals, whose services niay be required in connection with the suppiy of
the equipment and services under the verified contracts, such facilities as may be necessary for
their entry into Eritrea and stay thérein for the performance of their work.

4) To maintain and opérate the equipment purchased under the grant aid properly and effectively -
and to assign staff necessary for this operation and maintenance, as well as to bear all necessary
operation and maintenance expenses not covered by the’ grant aid. :

5) To conclude banking arcangements with an authorized foreign exchange bank in Japan and to
issue an authorization to pay.

3-2 Operation and Maintenance Plan
(1) Operation and Maintenance Setup

The procurement of equipment under the Project includes the renewal of both poor (bad) and
operating (fair) items of existing equipment. Thus, the increase in the numbcers of existing
equipment (increase == number to be procured - fair - bad) will be as shown in Table 3-2. Because
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each item of equipment will only be hicreased by between one to three units, it is thoughl that -
lmplemcnlamn of the Project will not resitt in a major increase in operauon and maintenance
COStS.

Moreover, because, exccpt for the reach slacker, alt the equlpment is the same as lhat prwnous! y
opcrated in Eritrea, there will be o need to increase siaff numbers or take special steps to train
the existing staff. Therefore, it is considued thal the existing operation and maintenance setup
will be abie to comfortably deal with the Project equipment.

* Table 3-2 Increasé in Equipment 'Nuh'n:ber’s'Fo}IoMng the Project

No Equipment Q'lS' | ExiS(in_g Nutpbers it Increase
Total Good Fair Bad :

1 [ReachStacker. | L 0 - - - I

3 |Terminal Tracor | 3 | 2 | 1. 1 2

3 |Terminal Trailer 6 9 9 - - 6

4 |Forktift (100 2 ! - i - i

5 |Forklift (61) 4 6 5 e 3
|6 |Porkiiiiy 4 6 | 4 R 2.

7 |Forkiift (3 3 6 5 ] 1 2

8  |Portable Stat Conveyer 2 1 - - B 1

* Prepared based on response to the 'que"s.tionnaire'

(2) Penods of Renewal _

) Because the pcnods of renewal (i.e. 1he useful service lwes) of the Pro;ect equlpmem w:ll bc .
greatly affected following procuremem by factors in Eritrea such as annual operating days, daily
operating houirs, c!unahc conditions (temperature, humidity, efc.) and the level of operatlon and
maintenance, etc., it is exlremely difficult to make any final decisions at the current point in time.

- Thus, the penods of renewal shall be determined based on the uscful service lives of smular

_items of eqmpment as stated in the "Conslruchon Machine Depre(:;auon Manual" (supervised by

" the Ministry of Conslrucuon Conslmcnon Economy Dms;on Construction Machmery

» Deparunent) (see Table 3- -3). '
" Incidentally, the Construcuon Machme Dcprec&auon Mamlal deﬁnes lhc usefu} serwoe hfe as "the
nomally scheduled number of years (life) of machine usefulness when normal operation and
_maintenance is performed and the machine i is pul to its originally istended purpose of use.”

Table 3-3 Usefui Semce Periods of Equmenl to be Procured

_ " Date of "Rental Estimation for Construcllon Equipment”
| FJQUJPmenf i ' Narme of Machinery . D\l:;j::& Note
Rreach Stacker Truck Crane (hydravlic system) 8
Terrriina_l Tractor ' Truck 5
Terminal Trailer Semi-Trailer 6
Forklifts Forklify 6
Portable Stat Conveyer | Belt conveyer (for Dam) 4 -

il



(3) Oporation and Maintenance and Repalr Costs
“The operation and maintenance and repaJr costs shalt be calculated as the annua! expcnses
incarred by the incieased numbers of equipment {see Table 3-2), USmg ‘the’ thmkmg slaled inthe
above-mentioned Construction Machine Depreciation Mirival,
The Constiiction Machine Deprecuat:on Manual prescribes miachine cxpenses to consist of the
following itéms:
- Machine hire (depreciation cost, maintenance and repair cosl operahon cost) -
- Operating expenses (fuel, oil and electricity charges, operating labor cost, expendable parts
cost, miscellancous costs)
- Assembly and dismantling cost
- Transportation cost
- Repair facility expenses :
Of the above costs and expenses it is lhoughl that the four items ufiderlinied will bé the main
expenses that arise following iniplementation of the Project.

1) Reference Equipment o
When conductiiig the rough calculation of expenses, the Construction Machine Depreciation
Mantial shall be used to provide reference for the cost rate of each item. The relationship beiween

scheduled Project equipment and reference equipment given in the Construction Machine
Depreciation Manual was indicated in Table 3-3.

2) Maintenance and Repair Cost |
‘The mainténance and repair cost rale is the ratio of the total maintenance and repair cost that
arises during the useful life of the machinety to the basic machinery price. The maintenance and
repair cost refers to the cost of maintenance and repairs required to sustain the machmcry s
usefulness and does not include the expehdable parts cost, which is part of ihe’ operating
expense. Inc1denta!ly, atwo-year supply of spare pa:ls shall be procured together with the
equipment under the Project.

*~Therefore, the avérage annual maintenance and repair cost of each item of equ:pmen! was
calculated with the followmg expressiori by dividing the fotal mainténance and repair cost that
arisés during the equipment life {useful service, life minus two years) by the number of useful
service years. The calculation results are shown in Table 3-4.

‘The basic prices used in the ca}culauon were based on esumate pnccs from manui‘acturers With a
discount rate faken intd account, ‘

Annual mainteriance/repair ct_bst = basic price x hiain!enahceffépair cosl rate X number of units
x [(useful life - 2 years) + useful life] + useful life
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Table 34 Anniat Malntenance and Repair Cosl

Mainte-nance

Mamle -HANCS

. 0| Useful Annual
£t be - {
Eqmp mént10 pr ocured Basic Price | and repair Mn?ber of Service{ and Repair Maintenance and
(rel‘erencc equipment given by o Equip-ment i
Depretiation Mahual) (1000 yen) | Cost Rate Units Life Cost Repair Cost
R _ : (%) (years) | (1000 yen) (1000 yen)
Reach Stacker ' o o
(Truck Crane-hydraulic 35.890 25 1 8 - 6,729 841
system) _ .
'l‘gr_rmh_al Tractor 7443 4 0 5 5 3,573 75
(Trck) ‘ :
Terminal Trailer : _ Sy _
(Semi-TraiTer) 2,049 35 6 ] .2,869 4?3
Forkhift (101) :
(Forklif) 19,136 a0 1 6 3,827 638
Forklifi (61) i o ‘ _
(Forklift) 3,482. . 3 6 2,089 348
Forklifi (40 _ .
(Forklift) - 2,199 30 2 6 380 lfl?
Forklift (30 ‘ - q41 -
(Forklift) 4 2.133. 30 2 6 1 853 | 1:}2
Portable Slat Conveyer 13,039 5 1 4 152 -1
" Fotal 3,328

* The cost of sparé parts scheduled to be procured under the Project are as follows,
The cost of a two-year supply of spare parts shall be calculated. With respect (o the ratio of the
spare parls cosi as compared to the eqmpmem CIF price, based on the maintenance and repaic
" cost rates and useful service lives given in the Construction Machme Depreciation Manual, and in
- consideration of the pomls described below, a maintenarice and repair cost rate of 10% has bex,n
- adopted for alt vehicular equipment (see Table 3-5). With regard to the portable slat conveyors,
* because they aré not self-running and thus will not suffer as much wear and tear as vehicutar
" equipmeént, a minimum supply of spare paris , amoummg o ]ust 5% of the CIF price, has been

"assumed.

a, Because the above—menuoned mamtenance and repau cost also mcludes the personnel
expenses of engineers performing maintenance and repairs on items other than parts, itis
necessary {0 reduce the maintenance and repair cost rate.

b. In view of the fact that the Project equipment will be used under disadvantageous conditions
(expected salt corrosion at the port, the severe climatic conditions of one of the hottest places
on earth, the poor state of paving within the port complex) and the volume of cargo handled.
by. the port is expected to rise in the near future, it is necessary to consider a mmntenmce and.,
repair cost rate hlgher than that for general construction machinery. :

13




Tabfe 3.5 Spare Parts Cost Rate

-} Calculated Value

Conslwclion Machine Depreciation Manual " Value
L : . Maintenance md of Ad-:opled
Equipment Reference Equipment Sen}ce ‘l)‘tr-e Repaif Cost Rate | 2- )ear Supply Here
| (years (%) @ @
. Truck Crane
h i - - .
Reach Stacker (hydravfic system) g 25 63 |
Terminal Tractor ATruck 5 40 16.0 10
Terminal Traile - |Semi-Trailer 6 35 1.7 '
Forklifis Froklift 6 30 10.0

3) Managemenl Cost

The management cost consnsts of the taxes and public charges; msurance prémiums, storage cosi
and other expenses incurred as a result of possession of the eqmpment and the management cost
rate is the fatio of the annual equipment management cost with respect to the basnc price. The .
composition of the management cost is as shown below.

- Insurance premiums (automobile liability insurance against damage aulomobile bodily m_;ury

and property damage liability insurance)

- Taxes (auvtomobile tax, fixed asset tax, spec:ﬁc 1a8%, automoblle acguisition 1ax) ,
- Storage and other expenses (machinery storage cost, storage facility cost, inachinéry operahon
admmlstranon expenses and operator expenses <excludmg pomon mcluded in operating labor

expénse>)

All of the above costs except for the machlnery operation admamstrauon expenses and operator
expenses are considered to be either unnecessary or negligible in Esitrea. Thus, an annual -
management cost rate of 1% shall be assumed for all the items of eqmpment (sce Table 1-0).

Tab1e 3:6 Annual Managemenl Cost

" Bquipment to be procured |

Bas—ic Price Annual Numbﬂ of Anfal Maﬁagé?ﬁeni
(reference equipment given in (1'000 o) - ManagementCost _qupment " Cost (iGOO ﬁ}
Depreuauon Manual) S yel - Rate (%) - Units . oY ye :
Reach Stacker i R - L -
(Truck Crane-hydrautic syslem) , 35890 E 1 e . .841
o Tractor 7443 1 2 s
Terminal Trailer - . ._ . ] .
(Semi-Traiter) 2'0‘?9’ ! 6 AR :
FF?;:(]::::’E;GI) 3482 ¥ 3 g
ol = "
o 5 |0 | 3
Portable Slat Conveyer "3.039 1 1 19
Total . . . 3,328
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4) Fuel Cost
The annual operalmg tinié of ¢ cargo handling equ1pment is assumed to be equal to the docking
time (2,973.25 hours). As for the fiel ¢ost rates, the valugs given for similar iteins of equipment
in the Construction Machine Depreciation Manual have bech used as reference. The motor output
levels have been taken from the vatues § gwen in maker catalogues,'and the local cost of fuel (light
oil) has been assuimed to be 30 yenfiter. -
Bascd on the above figures, the aniinal consumphon of fuel was calculated in lhe fianher shown
in Table 3-7. From this, the annual fuel cost works out as follows:
Aririual fuel cost = annual fuel consumption x local fuiél price
= 267,957 Yyear X 30 yein/t'
= 8,038,710 yen '

Table 3 7 Annua! Fuel Consumption

" Bquipiment to be procured “Foel Horse ‘| - Anrival | Number of S
: ) . RO ST o Anatial Fuel
(referente equipment given in Consumptlon Power : | Operating | Equip-tient Constmption ()
" Depreciation Manuzl) Rate ((/PS/hour| = (PS) ;] Time (i) Unils - : P
Reach Stackéer o NE ‘ ' B
CFruck Cranb hydrati System) 0.077 28 | 20m25 ! 65.935
| Terminial Tractor on . . o aa
. (Tnjck) 0.049 - 182 2 43,200 i
Tesiinal Frailer - . 6
“[(Semi-Trailer) ) ’ — )
Forklift (101) ) _ ol ; -
Forkify 0.077 N Loy 34,341
Forklift (61) h o ) a ! cxra
. (Fb'rklift)r : 0.077 82 . 3 ; . 56,319
Forklift (41) - R s
= (Ff_’fk" f) _ O.QT.‘ 85. ‘ 2 38,920
Forklift (31) ™ . _
i jom | om | e} 2 | e
Portable Slat Conveyer 1 3 C R R X % R * 4,384
Total 261,957

5) Expendable Parls Cost _
Expendable parts refer to those equipment parts which come into direct contact with cargo and
are refatively easy to replace. The level of damage and wear and tear in such parts varies greatly

- according to the work conditions.

Here, the expendable parts cost has been calculated as the tire abrasion cost and maintenance cost
for all vehicular equipment (not including the portable __sla_l conveyors), and the value given in the
Construction Machine Depreciation Manual for the case of a dump truck {6-7 tons) under normal

~ ground conditions has been used as reference. The results of the calculation are as follows:

Annual expendablc parts cost
= (abrasion cos{ + maintenance cost) x operating lime x number of
, equipment units concerned
= 196 yen/hour x 2,973.25 hours x 17 units -
= 9,907,000 yen
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T he combined tola! of ali the costs described above works oul 4s follows:
3,328 + 1,043 + 8,039, 9,907 = 22,317 (1000 yen)

-Thﬂ annua! mamtenancc and opcrahon cosl descnbed above greatly exceeds the annual operauon
-and maintenance cost expenditure of the Massawa Port Authority, which currenﬁy stands at
approxlmately 1,500,000 Birr (23,900,000 yen). However, rough calculation of the incom that
can be gained from charges for the operation of the procured equipment shows that this will
come 1o approximately 53, 800,000 yen (see Tablc 3-8), meaning that it should be possible to
comfortably afford the annual operation and maintenance cost. ,

Table 3-8 tncome from Charges for the Eqmpmehi 1o be Procured

Increass in

Annual Use

.E‘Iuipr'né_m ' l{jlr:?!?e o Number of lﬁ?g;f A;Z::Z] ((l)u‘:";:aru;] 4 Charge - Remarks
_ Procured . Units I - (US $fyear) -

Reach Stacker 1 1 ' 365.50_ g 2.‘973.25_ 19474788
|erininai Tractor - | 3 2 | 11ss ’ 10614503
Nrerminat Traiter 6 6 | 170 - 3032715
[ PPorklify (100) 2 T se s 3-'1.',1765.63,.-
| Forktife 60 4 3 | n2so ’ 111,496.88
{Forkis ta 4 2 | sss v 53,221.18
1 Forklift (3) ) 3 2 EALE P 4251748

w |

Noté 1: The charges for use are laken from she rewsed fari{f prepared by the Ports Auihomy
Note 2: The annual operaung fime has been assumed to be equa! to the docking lime.
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Chapter 4 Project Evaluation and Recommendation

4-1 Project Effect
)] Vahdaiion of Appropnaleness

It is no exaggerahon to say that Massawa Poit i is 1he sole physical supply cemer for the north of

- Eritrea, which contains the caplta] Asmara and {5 where most of the population is concentrated.
Through restoring the functions of the said port which was devastated during the long war of,
mdependence the Pro;ect will secure a base for the supply of food, cement and other daily . necessmes
and thus provide an lmrnedlale response to the need Ie :mprove the tiving conditions of retuming
refugees (esumated at belween 750 GOO and 1,000 (}00) and ordma_ry l'eSIden!S in the north of the
‘counliy. The Government of Entrea has macle resloration of the mfraslmcture in all areas one of the
top issues wnhm its Recovery ahd Deve!opmenl Plan, and preparation of the transport infrastructure
based around the country's ports, in particular redevelopmient of Massawa Port, is regarded as a top
priority issue within this general goal. Implementation of the Project, which focuses on the supply of
cargo handling equipment to allow the effective ufilization of existing port facilities, is considered to
be timely as the first stage in this process of port redevelopment.

Regarding the Project implenientation (operation and maintenance), this will not place any great
burden on the Ports Authority (the counterpart agency) in terms of budget, staffing or organization.
Morcover, because the equipment to be procured will basically either replace or bolster existing items
of equipment, the Project can be said to be appropriate in terms of its content.

With respect to profitability, the Ports Authority charges shipping companies for-use of the cargo

- handling equipmenl and puts the inoome from these charges to U.se in carrying out Ihe majntenance of .
The equipment procured under the Praject will also prowde income to the Ports Aulhonty from
charges for its use, although it is thought that this will not be enough to cover the cost of maintenance
and renewal of the said equipment.

In consideration of the above points, the Project is considered to be highly appropriate for
implemenlalion under the grant aid system of the Goverament of Japan.

(2) Beneﬁmal Effects

" The direct effects that will be brought about as a result of Project 1mplememauon are as described
below.

1) Procurement of the reach stacker will enable between )% and 30% more eomamers lo be
stacked in the container yard.

2) Procurement of the terminal tractors and terminal trailess will make it possnble to shorten the time
taken to unload container ships to between half and one- -third of the time it curremly takes.

3) Thé Eritrea side is planning to import 2,000 pallets in 1996 and, through procuring the various
fork lifts included in the Project, it will be possible to expand the range of the palletizing system
(currently covering around one-third of all cargo handled) and thus reduce cargo breakage
accidents and shorten work times.

“4-2 Recommendation

In addition to having a great effect in terms of i 1mprovmg port cargo handting functions,
implementation of the Project will contribute to the stable and efficient supply of food, daily
necessities and materials for use in the war recovery effort, which is the single greatest issue facing
Eritrea at this time. For these reasons, it is judged that implementation of the Project under the grant
aid system of the Government of Japan is highly appropriate, Moseover, in terms of operation, the -
setup at the Porls Authority is considered to be sufficient in terms of both budgel and staffing, and the
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scale and contents of the Project equipment are thotight to be approprialt, in view of the fact that
income from charges for use of the equipment can be used to finance rhaintenance.

However, as is only to be expected in a country in a period of recovery following war, ceaseless -
effort will be required to make improvements in all areas. The effort to inprove port operauon and
management tcchnology currenlly being conducted with coopcrahon from Germany is an object
example, and it is desired that the Porls Authoniy comrnues o mairitain ifs eartiest approach into the
future. I such iniprovémients on the software sidé are furlher advanced, there is every iiketihood thal
the equrpment procured undér the Pro_lect will be put to’ even more cffecuve use.

Finally, as cooperation Avith the State of Fmrea has only Jusi commeénced, it is lhoughl thiat the
Government 0f Eritréd may not be fully Versed in the Various’ practioes of Japan's grand aid system
Therefore, in order to realize the smoolh procurement of the Project eqmpmenl itis desirable that
detailed follow -tp with the recipient’ srde be conducied dunng the implementation stage ‘
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