4.4 Arrangement Plan of Equipment
The eQuipmeﬁt'mentionéd above are arranged in the rooms shown in Fig.

“4.4,1 through Fig. 4.4.6. The arrangement of the buildings are shown in
Fig. 4.4.7 through Fig. 4.4.9.
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4.5 Project Implementation Program -
4.5.1 Implementation plan

After an exchange of notes om the_decision_to_impiementrthe pgojéct, con~
tact for consulting service. of this project will be concluded betweéﬁrPHA'
and a Japanese consultant firm and then, consultations will be held between
PMA and Japanese consultant aboﬁt,details_of thé design} a'tender invitaf
tion, contracts, equipment procdurement procedﬁres and fiéld-installatioﬁ

work in keeping with the Basic Design.

A viable work plan should be devised through.d15cussions betwéen PMA and
the Japanese personnel concerned. The plan should be devised so that no
personnel should remain idle due to delays or smags in the flow of imple-
mentation. In particular, relevant experts should arrive on site in time
for the installatidn, adjustment and testing of the equipment. All
material and human resources shouid be optimally organized in order to

complete the project on schedule.

4.5.2 Scope of works

Scope of works done by Japanese side is, as shown in 4.3, supply of equip-
ment, local Etransport, setting in positioh, wiring in the rooms, trial run
after setting, preparation of tender documents, tendering procedure and the
consultancy services for the Project implementation, and Pakistani side is

to:

(i) arvange suitable power supplies and illumination for the equipment

at appropriate locations in each assigned room of the buildings.

(ii) imstall partitioms in accordance with the layout plan.
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4.5.3 Supervisory plan

In line with Japan's grant aid program as wellrés'with the Basic Design,
the consultant should form a project implemeutation team. This team should
perform design aud supervisoty tasks consistently to keep the project on

schedule,

At supefyisory'étages, the consultant should approve fabrication:drawings, .
witness Eomﬁletionifests; witnGQS'and give instructions at on-site
installation, and have experts dispatched for abprbpriate periods of time
when and where they are needed. These tasks, as they are performed, should

all contribute to the smooth implementation of the project.

4.5.4 Implementation schedule
Following an exchange of notes on the project between the two countries in
line with Japan's grant aid program, the project will be implemented as

outlined below.

+ implementation design
Tender documents are to be prepared by the consultant under the con-
sulting service contract to be coneluded for this project based on the

Basic Design and the documents be approved by the agencies céncerned.

- tender
The tender period includes the announcement for tender, screening of ten-
derer qualifications, acceptance and evaluation of submitted estimates,

and signing of contracts with successful bidders.’

* execution of work
The successful bidders will acquire approval of necessary drawings and
conduct witnessed tests on their manufacturing items through the con-
sultant before shipment to Pakistan. The equipment will be delivered in

Pakistan on a full turnkey basis.

...8'4.'..



« Completion of the work
The installed equipment will be operated, tested and inspécted for
compliance with its specifications by the consultant, PMA officers and

others concerned.

Figure 4.5.1 summarizes the implementation schedule,
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4.6 Mainteunance Program
4.6.1 Maintenance and operation

The effect of the.project implementation is not achieved by a mere
supply of equipment but requires recipieant organ's endeavoring

.efforts to their proper handling-and_maintenanée.

In this sense, proper preparation and efforts for the operation. and
maintenance of the equipment- are required., PMA has a new manning
plan to increase the number of instructors up to 34 persons together
with 13 persons of assistant., Though ‘it can be judged that they can
afford to operate and maintain the equipment in terms of manpower,
the instructors should be well trained .in the field of operétion and

maintenance-under the proper training program.

It is suggested that the following items should be carried out so as

to maintain the equipment in good condition for a long time:
(1) Preparation of instructional manuals

Instructional manuals for operation and maintenance of the
equipment should be prepared by the equipment maker with the
consultant's approval and it should bring the easy

understanding to the instructors of PMA,

(2) ‘PMA has to appoint official(s) responsible to take charge of
equipmént maintenance and operation; the following are con-

sidered necessary for them:

(a) Check lists should be prepared in accordance with the
maintenance manual and periodical checking against failure
or trouble with their rectifications are recorded in a

similar manner in the Deck and Engine 'Log Book".

(b) Referring to the above, the appropriate number of spare
parts and consumables should be fixed and stowed in the

appropriate store under the proper store control.
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(1)

(&)

As to vital spare parts, suppiementary.procedures-must be-

taken immediately after their consumption.
Budgeting for maintenance
The budget to provide Ffor the maintenance of the equipmeat as
well as for the feplenishﬁent of its spare parts should be
appropriéted. Refer to 4.6.2 for details.

Timing of training for the instructors in charge

As to the training period of maintenance personnel, their

training period for this purpose (as discussed in 3.3.4) is

 ‘preferably arranged during equipment's manufacturing stage,

inclusive of final trial test. Aiso,:suéh personnel's witness
to the local setting and adjustment of tﬁe equipment at PMA is
highly recommended.  Since the local.setting'and adjustment
phase is most suited for training maintenance pérsonnelfs‘
assistants, these assistants should be selected in advance of

this phase.

4.6.2 Expenditure for maintenance of training equipment

Maintenance ‘and operational costs are estimated-roughly under the

following conditions.

(1)

2y

(3)

@)

'Equipment parts and consumables are purchased in Japan.

Operation hours are assumed to be around 35 h/year (This
assumption is based on max time consuming coastal navigation

practice. Refer to Appendix-6).

Total power consﬁmption of equipment is assumed to be around 70

kVA;_célculation-is shown in Appendix-8.

Assumed Japanese service engineer's cost for Simulator is

included.
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Electric power expeﬁse
70 kVA/Hr x 350 Hr/year = 24,500 kVA = 19,600 kW/year
119,600 kiW/year x 1.5 Rupees /KW =- 29,400 Rupees/year

Fquipment parts

‘Radar simulator : ‘ ‘ 18,311 Rupees

Ship maeuﬁer{ng simulator , ' 50,865 Rupees
Engine plant simulator: ' 50,865 Rupees
Blectric-electronic circuit 20,346 Rupees
Engine part testing & measurement -7 30,519 Rupees
" Others — 55,443 Rupees
Subtotal ' 226,348 Rupees

Above parts are: Print circuit bases (P.C.B.), hard disc
unit, micro—processor, meters, diodes, relays, etc. Cost
estimatidﬁ_of'eqdipment parts is drawn from the actual data

of existing training equipment in Japén;

Consumables

Radar simulator 11,190 Rupees

Ship maneuvering simulator | 30,519 Rupees
' Engine plant simulator ' 30,519 Rupees

Enginé part tester & measurement ' 30,519 Rupees
. Electric part : 10,173 Rupees

Others¥* 4,069 Rﬁpees

-Subtotal 116,989 Rupees

*These are: Ink ribbon for printers and pens and paper for
plotters.
Detailed description of consumables is shown in

Appendix-9.
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4) Japanese service engineer's periodical inspection
Operation check for radar & ship maneuvering simulators
1 engineer x 10-days x 9,664 Rupees = 96,640 Rupees
Operation check for engine plant simulator
1 engineer x 10 days x 9,664 Rupees = 96,640 Rupees
99,786 Rupees

ALr Fare Round ticket

Subtotal 293,066 Rupees

Total 665,803 Rupees

The above total exceeds PMA's annual maintenance budget of 400,000
Rupees (1986/87), but with the financial support of the Ports and
Shipping Wing of the Ministry of Communications, the amounit is con-

sidered attainable.

After Japanese service engineers finish their equipment checkup
assignment at PMA, rhe academy's personnel will] take charge of the

equipment utilizing the experience and knowledge obtained during

their actual work with equipment handling etc. up to that time.

Necessary period for periodical inspection service by Japanese
engineers will depend upon the attained level of technical ability

of PMA's personnel in charge of the equipments,

Project cost

Project Cost to be borne by Pakistani side is estimated as Rupees.
The contents being:

1) Desk & Work bench 2,375 Rupees
2) Cabinet & Shelves 8,250 Rupees

- o0 -
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CHAPTER 5 EVALUATION OF THE PROJECT

Due to insufficient educational equipment, PMA is obliged_to'carxy out its
education mainly through classroom lectures which means that the total
éfficiency of seamen training at present is still considered to be at an

unsatisfactory level.

This project is intended to raise the result bfrttaining'dt PMA to a level

which will satisfy the national expeétation'of_this-séctor.

Following are the social benefits derived through the execution of the pro-

ject,

5.1 Improvement of Technical Tevel of Seamen

On board a ship every work for the handling of the ship is to be judged,
decided and carried out by the seamén themselves. In order to make this

possible, they should be fully trained for this purpose in advance.

Thfough the implementation of this project, the carriculum is modified from
the present lecture centered system into a mixture of well-balanced lecture
and practice training:systém. This will help ensure the higher teéhniéal
capability of seameu and contributes to greater security in the safety of

life and property at sea,
5.2 . Expansion of the Scope of Seamen Training

To secure gieater safety of life and property at sea is the main target

for seamen training.

This project will emable PMA to contribute to satisfying such demand and
also make the highest class seamen education (equivalent ta British Cléés
I) possible at PMA. Furthermore, urgently needed international qualifica-

tion as stipulated by STCW convention can be effectively attained.
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Increase of such qualified seamen is also expected,

5,3 Development of Sﬁipping.ih Pakistan

Developing & sﬁpply,df &elléqualifiéd_seamen to increase Pakistani merchant
fleets at their request can’ easily be achieved and this will contribute to

the development of the shipping business.

Considering the'above,.the validity of this project is fully justified.
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CHAPTER 6 CONCLUSIONS AND RECOMHENDATIO&S'

6.1 Conclusions

As'stated eaflier,”phe ébvernment'of.Pakistan is now.engoutaging_the_par-
ticipation of”private_shippihg'busingss in the:pfesénply_fully;government
occupied maritime secfor_and the commercial fleet is planned to_Be
ekbanded, therefore, an increased number of qualified seamen will be needed

more than ever.

Unfortunately, the present situation of educational-equipment at PMA is not
adequate'tq_attain seamen education sufficient to cope effidiency.with such

an urgent need.

Under such circumstances; .the impléﬁentation of this marine aéademx
upgfading'project will enable PMA to traim pre-sea cadets of deck part.and
enginé part, to retrain qualified deck officets and engineers -as well as to
retrain the crew for certification.required by the internationgl conven-
tions including the Intermational Convention on STCW, and as a result to

supply highly qualified seamen.

Therefore, Japan's grant aid cooperatiou for this upgrading project is

well worth being implemented.

6.2 Recommendations

This project is considered to have a great impact om the shipping sector in
Pakistan with many expectations, but in order to get maximum social benefit
as a result of its implementation, the following efforts by the Pakistani

own side are considered indispensable:



(1)

Necessary alrangement for the equ1pment to be made by the Pakistani

- gide

"Furnxture such as desks, tables, shelves and 1ockers necessary for

each room should be promptly arranged by the Paklstan1 Government for

" the’ 1nstallat10n of equ1pment under the approprlate budgetary plan and

- work schedule plan comp1y1ng w1th ‘the progress of 1nstallat10n work,

(2)

(3)

(4)

schedule."

Budget for maintenance and management

For' the pﬁfpoee:of this project, further'efferts'shoﬁid be;made'tb'

continue the healthy operation with successively secured budget

covering the maintenance and management cost.

Manning plan

" The academy's manning plan should be properly implemented under the

careful study of ‘the equipment delivery schedule for the'effective R
operation and maintenance of the equipment to be provided in this pro-

ject.

- Technical cooperatiom -

As mentioned in 3.3.5, PMA officials’ training in the equipment _
maker's ehop,or the Nautical Training Imstitute in Jepan'an& Jepanese
experts' local traiming in Pakistan eftef the delivery of equipment
isAnecessary.' The following cobperatioﬁ requested by Pakistan is

desirable;

‘1) Equipment maintenauce’ © Around 3 wonths, 2 persons

(1 in Navigation, ] in éngineering)
2) EquipMenE operation Arouﬁd 3 mehths, 2 persoms
_ ' _ _ (1 in Navlgatlon, 1 in englﬂeerlﬂg)
3). Local.Tiainihg by'Japanese- Around 12 months 2 persons ‘
_ - - _ _ ; (1 in nav1gat10n 1.in eng1neer1ng)
4)_.Leca1 gﬁidaﬁce.by Japanese Around 6 months 2 persons S

Experts in the Curriculum (1 in navlgatlon, l in engineering)
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(5)

It is-highly récoﬁMended_tﬁat'Pakistan take prompt procedures for the -

" above Japanese Technical Cooperation.

Improvement of curriculum

Actually, wiﬁhin'thé framework of the pfésént'cirgumstanceé,'PHA is
conducting necessary education with the available number of persoanel

and teaching materials.

It is difficult aﬁd*imprac;ical to'tfy'to drastically change the loung-

accepted training curriculum at this academy which is based on long

years of historical tradition.

It is much practical that, in order to utilize the new equipment.as
much as possible as well as to gain the most effective training con-—
tents the curriculum should be modified step~by-step as the instruc—

tors master the instruction of new training equipment.

It is-advisabie to commenCEJSUch modification in the present
curriculum after ecareful preparation for the sake of getting maximum

benefit'through the utilization of the educational training equipment

to be supplied by Japan's Grant Aid Program.
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Aﬁpendix*l—(l) ~Minutes of Discussions on Decémber 9, 1986

MINUTES OF DIqCUSSIONS
ON '
THE UPGRADING PROJECT FOR PAKTSTAN MARINF ACADEMY
o IN G
THE TSLAMIC REPUBLlC OF PAKISTAN

In response to the request Oftthe.GGVérhmeﬁt‘of“thé Islamic
Republlc of Paklstan the’ Governmcnt of Japan decided to.
conduct a ba51c degign gtudy on tho Upgradlng Project’ for
Pakistan Marine Academy and entrusted the study to the Japan
International quperation Agency (JICA). JICA sent to Pakis-
tan the study team headed by Capt; Yutaka Taﬁébe, Chairman of
'Department of Navigation'lnstitute for Sea_Tréining, Ministry
of Transport froﬁ December 2nd to 22nd, 1986. o

The team had a series of discussions on the Project with the
officials concerned of the Government of the Islamic Republic

of Pakistan and conducted a field survey in Karachi Area.

As a result of the study, both parties agreed to recommend to
their respective Government that the major points of'un,derw
Standiﬁg reached bétween-them, attached hefewith; should be

eXamined tdwabdé the realization.of the Project.

Karachi,-December Qs 1986.

g Z: v & D e e, TRl

Capt. Yutaka Tanabe

Leader ( SAJJAD AKBAR )

Basic Design Study Team ' HI(M) S.Bt.

Japan International Addltlonal Secretary/Director General,
Cooperation Agency. . Ports and Shipping Wing,

Ministry of Communications
KARACHT




ATTACHMENT

Objéétiée of the Project

The objective of the project is to upgrade the training
equipment of the Pakistan Mérine Academy and to conduct
effedtively_Pre—éea ‘and Post-sea training to enhance

Nautical and Eﬁgineering teChnology as well as to meét

the G3TCW Cenvention requirements.

Project Site

'The Pakistan Marine Academy has constructed the

buildings fTor installation of the equipment requested
with the powér distribution lines, water main, and other
necessary facilities, the proposed buildings for

installing the equipment are shown in Annex 2,

Executing Agency

The Pakistén Marine Academy uhdéf 'the Ministry of
Communications will be tﬁe _exe¢uting_agen¢y for the
Project add.reSponsible- for its operation-and mainten-
ance after completion of.the:Project.

The Pakistan side ensured that the necessary'budget for
effective operation and maintenance of the Project will

be provided in line with the adequateé number of the

 Pakistan personnel with sufficient knowledge and exper-

iences,

Equipment requested by Pakistan side

The Pakistan side emphasized their desire for Japan's
Grant Aid for upgrading the Pakistan Marine Academy,and
prcsented the eQuipmenf liét)with.priority as shown in
Annex 1. '

.—I_,2....



The Japanese Study Team will convey to the Government

of Japan_the desire-of'the‘Govérhment_of Pakistan that

the fgfmer_will take the  necessary measure to

coeopefatg in implementing the Project and provide

necessary equipment under Japan's Grant Aid

programme.,

1)

'2)

‘Grant Aid Programme.

The Pakistan side has understood Japan's Grant Aid
Systém explained by the Team"which_inciudes a

principle for use of a Japanese consultant firm and
Japanese contractors for the implemntation of the

Project.

The Government of Pékistan will take ' necessary
measures as follows with respect to the Grant Aid
by the Government of Japan to be extended to the

Project,

a) To construct the appropriate building, if

| necessary, with faciiities for distribution of
electricity, water supply, dralnage and other
incidentai facilities before commencement of

installation work.

b) To ensure prompt unloadingé,'tax ekemption,
customs.cléarénce at ports of distribﬁtioﬂ of
disembarkation in Pakistan and prompt internal
transportatidn therein of the equipment

provided under the Grant Aid.

¢) To exempt Japanese national involved in the
Project from customs duties, internal taxes
and other fiucal levies which may be imposed in
Pakistan with respect to the supply of the
equipment and services under the verified

contracts.
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The Pakistan 51dc mentloned that thls'
X2l LV'hg‘n.:.é (u..w.d.'/-; .

exemptlonils subJject to tho approval of

 h1gher authorltleb accordlng to the rules
and repulatlons af thc Fovernmcnt of

Paklstdn.

a) To éccOrd.JapaneSe Natiénals whose services
" may be required in connected with the supply
of the_equipment_and the services under the
verified contract such facilities as may be
necessary for their entry into the Pakistan
and Stay3therein'for the performance of the

Project.

Teéhnical_Cooperation

The Pakistan side requested the need for a dispatch
of Japanese experts as well as technical - training

of counterpart personnel in Japan in the field of

.malntenance and opération and’ maklng tralnlng curri-

culum of the said equlpment. The Pakistan side also

. understood that in case of the official request for

‘the above, A-1 Form for the assignment of Japanese

experts and A=2, A-3 Forms for technical training in
Japan for the . counterpart personnel should be

submitted through diplomatic channels.

_1_4_



St No

1-1

5-1

LIST OF TRAINING EQUIPMENT

I £ & m

Radar Nav1gat10n
Bridge- cumeadar Slmulatox (4~radar
display, 4wown control Shlp
control stand) (including ARPA
simulator).
Collision Prevention
Ship lights simulator
Practice of NaV1gat10n (Celeqtlal
ohservation).

Thres globes set

_Celestlal globe model

Model to demonstrate relative
motion of planets and moon {three
globe sets)

Mini planetarium

Electronic System of Position Fixing

and Echo Sounder '
Electronlc nav1gatlon aids
slmulatoro ’

Electronic Direction Finder

Pirection Finder

Meteorology-
Marine aneroid bafometer
_Hygrometer;
Weather faésimile

Observation facility

_1_5_

sAnnexure=l

Q ty Priority -
1  set A
1 set B
2 sets |}

. 1

1 set

1 set A
1. _set

1 set n
1 set A
1 pc

1l pc

.1 set B
1 set




10.

10~-1

lo-2

1¢-3

10-4

10~5

16-6

I ¢t e m

Compasses - Magnetic & Gyro
Magnetic cqﬁpéss tfaining set
Gyro compass training set -

Gyro scope

Life saving

Life raft with container

Ship:Méﬁoeuvring'and Handling

Ship manceuvring simulation system

_Stéering gear system training set

(incl pilot stand and rudder)

Engine plant operaticn simulation

system {FPP).

Ship Construction and Stability

Model -of “typical. . ships {(Crude 0il
carrier, Container carrier, Bulk

"catrier, General Cargo ship . and

Ro/Ro ship,
Model of typical hull section
Model of typical bow section

Model of typical stern section

Loading calculator for stability

training.

Mcdel of ship stability using
stability tank.

Rty
1 set
1 set
1 pc
1 set
1 set
1 set
.l set
‘1 set )
Each}
1
1 set
1. set
i1 set
1 set
1 set i

Priority

B



s1 No

1l.

12,

11-1

11-2

11-3

11-4

(1)
(2)
{3)
(4)
(5)
(6)
(n

(8)
(9)

{10)

(11)
{12)

Cargo Handling and Storage

Cut

Model of cargo derrick and hatch
way with cover, _
Cargo and ballast handlihg

simulator for tanker.

Cut. away model of tank cleaning

machine,

Working model of various type cargo

gear (velle derrick, Stulcken

Qty
1 set
1 set
1l set
1  each
set

derrick, other heavy derricks, crane,

etc.)

away models, working if'poééibie
2-cycle engine |

Thrust block

4-cycle engine

Marine steam turbine

Exhaust gas turbo charger

Marine boiler

Various type of pumps including
hydraulic oil pump, fuel oil
injection pump.

Exhaust gas economizer

Gear {3 type,spur, planetary and
bevel type}. '

Stern tube assembly with shaft and
FPP ' o
cpp

Side thruster

1 set
1 set
1 set
1l set
1l set
"1 set
1 set
1 set
1 each
set

1 set
1 set.
1 set

Priority



51 No

13.

(13)

(14)

(15)
{16)

(17)
{18)

(1)

(2)

(3)

(4

{(5).

(6)

(7)
(8)
(9)
(10)

(11)

(12)

t e m-

Steering gear (each one. for

ram and vane type).

Deck machinery

' qurihg winch

Windlass

Capstan

Cooler (plate type)
Provision iref plant with
Compressor.

Dynamo

Electric motor (AC motor)

Various type of valves:.

Main engine starting air .valve
“Main engine fuel injecticn valve

Main engine cylinder safety valve

Glove valve:

Anglé valve
Sluice valve
Butterfly valve

Swing check valve

Diaphram control valve (32 ma dial)

Pressure control valve {25 mm dia.)

Pilot type temperature cbnﬁrol

“valve (25 mm dia.)

Pressure ieduéing'véiﬁe (25 mm dia)

-_I.._8_

ok

. sets

set’

set

set

set

sel

set

set

setb
set
set
set
set
set

set

set

set

set

set

sefl

Priority

A



14.

15.

16,

17.

No

14-2

14-3

15-1

15-2

15-3

15-4-

15-5

16~1
16-2

16-3

17#1_.

17-2
17-3

17-4

©17-5

17~6

L

. e m

_Automatic and Remote Control System

Air and electric type process
controller training set (Level,

temperature, flow)

Various type of sénsors,

. transducers and positioners

or amplifiers,’

Governors {all speedftype and

constant speed type).

. Electrical & Electronic Eguipment &

Installations

Induction Regulator

Transistor circuitbt trainer

" Integrated circuit trainer

Demonstration board

Micro processor training

facilities.

Workshop Machinery

Electric welding machine
Lathe machine

Lapping machine

Testing and'Measuring Equipment

{Machinery Part}.

Impact testin§ machine

Hardness testing machine (Vickers)
Hardness testing machine(Brinell)
Fuel iﬁjection valve tester
Su;face rpughnesé tester

Sound level tester-

- 19 -

set

selt

each

- set

(4]

i

sets

sets

sets
sets

sets

set
set

set

set

set

set

selsg

sets

sets

pPriority

A



$1 No -

18.

19.

20,

2k,

17-7

17-8
17-9
i7-10
17-11

17-~12

17-13

17-14
17-15
17-16

17-17

17-18

17-19

18-1

19-1

20-1

20-2

21-1:

I temn o
" Flash point tester
Boiler water test kit
Gas analyzef
Fuel oil analyzer kit
bial gauge with magﬁet base
Viscometer {Redwood )}
Viscometer'fSaybolt Universal)
Viscometer (Englar)
Planimeter
Flowneter.
vibration mete£
Hydraultic circuit_trainer :
Pneumatic circuit trainer
Testing_and Measuring Equipment
(Electrical Part)
Circuit tester
Logic analyzer
Oscilloscope
Oscilograph
Storoboscope
CommunicatiOn'Equipment
VHF Radio Telephone with
aﬁtenna.
Séamah_Ship Training'Equipment
Smallrsailing.boat
Outboard engine

Spare parté.for above machirery & Eqpt

Spare parts for one year operation

after expiry of warranty period.

- I1-10 -

0ty

sets
sets
set
set
seté
set
set
set
set
set
s5et
sét

set

pc
set
set
set

set

sets

set

set

set -

Priority

{3

B

13

i
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Appendix-1-(2) Minutes of Discussions on February 24, 1987

" MINUTES OF DISCUSSIONS

. oN
. THE PROJECT
| FOR
'UPGRADING PAKISTAN MARINE ACADEMY
oo o

THE ISLAMIC REPUBLIC OF PAKISTAN

In response to the request of the Government of the Islamic
Republic of pakistan for Grant Assistance for the Project for
Upgrading Pakistan Marine Academy {hereinafter referred to as
“the Project"), the Government of Japan decided to conduct a
basic design study on the Project and entrusted. the study to

the Japan International Cooperation Agency: (JICA) . JICA sent

to Pakistan the team headed by Capt. Yutaka Tanabe, Chairman

of Department of Navigation, Institute foxr. Sea Training, Ministry
of Transport, from December 2nd to 18th, 1986.-

As a result of the study, JICA prepared a draft report and .
dispatched a team to explain and discuss it from February 20th

to 27th, 1987.

Both parties had a series of discussions on the Report and
agreed to recommend to their respective Governments -that the
major points of understanding reached between them, attached
herewith, should be examined towards the realization of the

Project.

Karachi} February 24, 1987.

SRl i pra e e L

éﬁéptn Yutaka Tanabe ~~Sajjad Akbar, HI (M), S.Bt,

“Leader Additional Secretary/Director
General, Ports & Shipping Wing

Basic Design Study Team ene ts } 1
Japan International Ministry oﬁ_CQmmunlcatlons,
Karachi.

Cooperation Agency
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ATTACHMENT

The.Project'title is to be changed as "The Project for
Upgrading Pakistan Marine Academy"..

The Report satisfies the.Pakistan side in principle and
appropriate alterations will be incorporated in the Final
Report. . A '

The Pakistan side understood Japan's grant aid system
and_confiﬁmed that the necessary measures will be taken
by the Pakistan side as shown in the Item 5-2 of the
Minutes of Discussions on the pProject signed on December
9th, 1986, on condition that'the;grant aid by the

Government of Japan would be'extended‘to the Pfoject}

 Japanese side étaﬁed that the“Item:SAZ(C) of the

above-mentioned Minutes of Discussions should be discussed
between two governments so as to ensure the smooth

implementation of the Project.

The Pakistan side ensured that the necessary budget for

the effective operation and maintenance of the Project to
be implemented uﬁdép the Grant aid will be provided along
with adeguate number of Pakistani personnel with sufficient

knowledge and eXperience,

The Final Report (10 copies in English) will be submitted
to the Pakistan side by the end of april, 1987.

N
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Appendix~2 Member List

Basic design study team {Dec. 2, 1986 - Dec. 18, 1986)

Specialty

Leader

Training
Equipment

Plauning

Techuical

Cooperation

Poject

Coordinator

Trainiog

Program

Training

Equipment

Cost

Estimation

Name -

Capt. Yutaka

Mr.

Mrx.

TANABE

Takashi
KIZAWA

Isawo

YOSHIKANE

Kiyoshi
ISAKA

Tomotaka

HAMA

Masayasu

TAKEBAYASHI

. Hiroshi

AKIYOSHI

Position

Chairman of Depart-
ment of Navigation,
Institute for Sea

Training, Ministry

of Transport

Senior officer,
Ship Machinery
Industry Division,
Marine Techﬁology
and Safety Bureau,

MOT

Staff, International
Gooperation
Division, MOT

Deputy Head Planning
Planning Division,
Grant Aid Planning &

Survey Departmént,-JICA.

08CC

08CC

05CC
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Draft final report explanation team (Feb., 20, 1987 ~ Feb. 28, 1987)

Specialty " Name . , _'_ Position
Leader _ Capt: Yutaka Chairman. of Depart-
TANABE ment of ‘Navigation,

Institute for Sea
Training, Ministry

of Transport

Project Mr., Teshioc Deputy Head
Coordinator . NAKAMURA Second Basic Design
Study Division, Grant Aid

Planning & Survey Department,

JICA
Training © Mr. Tomotaka 0SCC
Program' HAMA
Training . Mr. Masayasu 08CC
Equipment TAKEBAYASHI
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Appendix-3 Schedule

Basic.design study team.{Dec. 2, 1986 ~ Dec. 18, 1986)

L.

Date

December 2Znd. (Tue,)

3rd (Wed.)

4th {Thr.)

Sth (Fri.)

6th (Sét.)

Description

Leavé Tokyo -~ Arrive at Karachi

Visit to Pakistan Marine

Academy (PMA)

Explanation of Project,
objective, questionnaire, etc.
Member wmeeting on the suitability

of the equipment

Visit to PMA

Discussion of the equipment
Explanation of Japan's.

Grant Aid Progfam .

Visit to Ports & Shipping Wing,
Ministry of Communications
Explénation of this time's study

work

Visit to PMA

Discussion on the technical
cooperation related to the Project
Member meeting on the report

preparation.

M.5. "HYDERARBAD"

{18,000 DWI Multi-Purpose Cargo
Ship at Karachi Port)

Visit on Bpard to observe the
Pakistan fleet's actual o

maintenance condition

- I1I-1 -



Date S o Description

6. December 7th (Sun.) —~ - Visit to ?orts_&'Shippiné'WingQ"
‘ ' o Ministry of Communications on the
discussion for the.preparation of
- "MINUTES OF DISCUSSIONS"
- Leave_Karacﬁi for Islamabad’
~ Explanation of this Project to
Resident Representative of JICA,

PakiStan'Office:

7. 8th (Mon.?) e Visit'tb Ministry of Planning for
“explanation of the equipment
- Visit to Economic Affairs Division
“for the explanaiton of the equip~’
meﬁt'with discussion of the

“MINUTES OF DISCUSSIONS"

8, 9th (Tue.) ~ YMINUTES OF DISCUSSIONS" official-
| ly agreed upon and signed by
Pakistan and Japan's representatives
‘at “EAD Office, Islamabad
- Visit to Japanese Embassy on the
"MINUTES OF DISCUSSIONS exchange

- Leave Islamabad for Karachi

9. _ 10th (Wed.) - Team leader and two(2) members

leave Karachi for Tokyo

1¢. 11th (Thr.) - Visit to PMA (remaining members)
Detailed study of site and

location intended for equipment

installation
11. 12th (Fri.) - Team member meeting on collected
- (holiday) data '
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12,

13,

14,

15.

16.

17.

Date

December 13th (Sat.)

14th (Sun.)

15th {(Mon.)

16th (Tue.)

17th (Wed.)

18th (Thr.)

Description
Visit to PMA ~
Detailed investigation om the

equipment exhibition, ete.

Visit to PMA to get outstanding

data.  Reference data-colléction

{Map of Pakistan, etc.)

Team member meeting on collected

_data

.Team member meeting on collected

data

Team member meeting on collected

data

Leave Rarachi for Tokyo
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Draft final report explanation team (Feb. 20, 1987 - Feb. 28, 1987)

Date s "o Deséription
1. February 20th (Fri.)- ~ Arrive at Karachi
2. -let-(Saﬁ.) - Visit to PMA -

Explanation ‘of Draft report

3. 22nd (Sun.} = - Visit to PMA

Explanation of Draft report

4. 23rd (Mon,) - Visit to:Ports & Shipping Wing,
Ministry of Communicatioms

- Explanation of Draft report

5. 24th (Tue.) - Visit to Ports and Shipping Wing,
Ministry of Communications
Signing of Minutes of Discussions
- Visit to Japanese Consulate in
Karachi .
Explanation of Draft report,
Report on the results

- Leave Karachi for Islamabad

6. 25th (Wed.)  ~ Visit to JICA Pakistan Office
. Explanation of Draft réport,
Report on the results
- Visit to-Jépanese_Embassy
Explanation of Draft report,
Report -on the results
~ Visit to Economic Affairs Division
Briefiﬁg'on discussion with Ports
& Shipbing Wing, Ministry of

Communications and PMA
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Date

26th (Thr.)

97th (Fri.)

28th (Sat.)

Description
~ Visit to Ministry of
Telecommunication _
.Briefing on aiscussicns'with Ports
& Shipping Wing, Miaistry of
.Communicatidns and PMA

-~ Team member meeting

~ Team member meeting

Leave Islamabad

- Arrive at Tokyo
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Appendix-4 “Personnel with Whom the Study Team Met’

Basic design study team (Dec. 2, 1986 - Dec. 18, 1986)

(1) 'PMA:

Commandant =~ ~ Hr. 'Shahid AFZAL -
Peputy Commandant I_' L ”:Cépf;: Miéﬁ Khéﬁ.HAtiK :
Chief Nautical Instructor Capt. Rahmat ALL

Chief Engineering Instructor “C. Engr. Perver ANWAR
Technical Advisor & Consultant C. Engr. Zahid RAHMAN
Education Officeér Hr. A, MATEEN.

(2) Ministry of Communications:
'Depufy'Sepfétary'_ ' _ Mr. Ibrahim SHAH
Additional Secretary/ Mr. Sajjad AKBAR
Director General, Ports '

& Shipping Wing

(3) Ministry of Plaunning:
Chief Planning for Tele~ . Mr. Malik'Mohamhaﬂ Safeed KHAN
Communication and

Communication

(&) Economic Affairs Division,
Ministy of Finance and
Economic Affairs:

Deputy Secretary _ : Mr. Mohammad FAHEEM

(5) Japanese Embassy:’
Minister _ Mr. J. Kobayashi

First Secretary: o Mr. S. Obu

(6) Consulate General of Japan in Karachi:

Vice Consul _ Mr. S. Ochiri

(7) JICA, Pakistan Office:

Resident Representative Mr. K. Wada
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Draft final report explanation team (Feb, 20, 1987 - Feb. 28, 1987)

(i)

(2)

(3}

(4)

(5)

(6)

PMA:

Commandant

Deputy Commandant

Chief Nautical Instructor

Chief Engineering Instructor

Technical Adviser & Consultant

Ministry of Communications:

Secretary

Additional Secretary/
Director General Ports
& Shipping Wing
Director ?rojects
Ports & Shipping Wing
Nauticai Surveyor

Ports & Shipping Wing

Economic Affairs Division
Hinistry of Finance and
Economic Affairs:

Joint Secretary

Japanese Embassy;

First Secretary

Consulate General of Japan
in Karachi:

Consul

JICA, Pakistan Office:

President Representative
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Mc. Shahid AFZAL

Capt.'Mian Khan MALIK
Capt. Rahmat ALI.

C. Eugr. Perver ANWAR
C. Engr. Zahid RAHMAN

Mr. K. U. FAROOGI

Mr. Sajjad AKBAR

Capt. I. A, KHAN

Capt. M. Y. RIZVI

Mr. Abdul ChafIqor.MIRZA .

Mr. S. Obu

Mr., Y. Takeuchi_

Mr. K. Wada



Appendix~5

_ The Technical Co-operation will comprise
following parts:

a,. Training of Maintainers

For this purpose technical officers and technicians
w11l be trained in Japan for the repair and

. maintenance of'equipmeﬁt. They-are'required to be
proficient for second level of mainténance. Their
duration of training is expected for about
one year. Two officers and three technicians
are proposed. ' ‘

b. ~Training of Operators

For this purpose the'bpérators are reguired

to be completely familiar with the oﬁexétion of the

equipment. It is desired that they should also have

some training in Instructional methodology'in the
 use of Simulators. This could be arranged by visits

to establishments where such eguipment is

installéd. The number of instructors that are

proposed.for this purpose are minimum of .chree

and maximum of five. Duration between 4 to 6

mdnths;

c. FExperts from Japan

At ‘least two experts from Japan to come. to
Pakistan to wmaintain and run the equipment
for atleast one year;jTheir secondary purpose
will also be to give on the job training‘to

our Maintainers & Operators.

d. Familiarization Study

For at least 3 to 5 seniorzofficers from the
Academy and the Ministiy to familiaxize them
with the. equipment being procured. This will

also include wisits tb_Mercantile Marine Training
Establishments, training ships and suppliers
factories. The duration for this is proposed
about 3 to 4 weeks, possibly divided in two

groups.
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Appendix-6 Proposed Plan for Pre-sea Training (Two Years)

Nautical department

Teaching hours
‘Subject ‘ ' o Lecture -"“Lapbtéﬁqrﬁ'rz
. B hours ~“hours .

1. NAVIGATTON

Introduction to*ﬁavigation _ S 45 45
Principles of navigation _ 110 -
{oastal navigat{dn . - . 135
Ocean and offsﬁére navigation 125 ' -
Radar navigatién _ 30 60
Eléctronic néﬁigation systems 20 70
330 310

2. MARINE OPERATINGS:

Pfoficiendy in survival craft 10 30
Seamanship 150 - . : - 80
Fire prevention & fire fighting 25 25
‘Watchkeeping 90 . -
Marine communications 10 ' 66

285 195

3. MARINE TRANSPORTATION:

Ship stability 30 20

Ship coustruction 30 S 10
Cargo handling and stowage 90 20

150 50

4.,  METEOROLOGY 100 40
5. MEDICAL FIRST AID PROCEDURES | 9 6
109 46

874 601

- VI=1 -~



Proposed Plan_for Pre-sea Training (Four Years)

" Engineering departwent

Teaching hours

'Subject' | | o Lectire Laboratory
- ' ‘ ' hours hours
MATHEMATICS
Arithmetics _ 20 -
Algebra o SRR 25 .;. . ;
Trigonometry 130 ' : =
Menéufétions . 5.15_ . .
90
THERMODYNAMICS
Thermodynamic propertiés 17 -
Thermodynamic energy : 8 Z
Thefmodynamic systems - 4 -
Energy change equation ' 8 ' .
Heat transfer 15 -
Vapodrs : _ 10 -
Ideal gases _ ' 11 -
Thermodynamic processes _ iz o -
Work tramsfer . 10 . -
90

MECHANICAL SCIENCE

Definition of units _ : 10 -
Statics ' 22 -
Dynamics o : 30 S,
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.Teabhing Héuis

Subjebfi Lecture Laboratory
o -hours :fhoprs:
Simple machines 13 .
ﬁydrostatics 20 -
Hydraulics 25 -
120
ENGINEERING DRAWING
Basic kﬁowlédge and technique 3 8
COnstfuctionél Techniques 2 6
Free hand sketching 2 §
Aﬁplicaﬁion , 3 30
10 50
ELECTRO TECHNOLOGY
Nature of electricity 15 5
The offect of electric current 20 10
Resistance and conductance of materials 15 10
The simplé direct curfent and electrical 25 15
circuits.
Electro magneﬁism 15 20
Electrical instruments 16. 15:
Electronics 20. ~15
| 120 90
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: ) Teaching hours
~Subjeet .. _ o o Lecture Laboratory
' ERAER L hours = hours

HAND_AND POWER TOOLS -(BENCH FITTING)

General aim and.objectives _ 48 12

important tools and equipments C48 _ 72

Activities and projects 2% 156
uizo 240

MACHINE TOOL TRAINING (MACHINE SHOP)

General aims and objectives _ 72 48
Important machine'tOOIS_involved 72 48
 Important equiﬁmént required . 60 - 60
Activities and projects | 60 ' 300

264 © 456

FABRICATION, WELDING AND CUTTING
(FABRICATION SHOP)

General aims and.objects 48 12
The equipment .required : 48 72
Activities and projects 24 i56

120 240

MARINE PLANT MAINTENANCE
General aims and objects 120 120

Plant maintenance Part, 1 120 .360
(Pipe fiftings)

Plant maintenance Part, 2 _ 120 600

(Machine fittiangs) -
360 1,080
1,294 2,156
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Proposed Plan for Post-sea Training (One Year)

Nautical department_

;Teéching.héﬁfslj_

Subject Lecture . Laboratory -
hours ‘hours -
Class TII & TV (Thrée courses in atyeéf
each of 13 weeks duration)
1. NAVIGATION

(a) Coastal navigation

(b) Principles of navigation

{c) Practical navigation
(d) Radar navigation

MARINE OPERATIONS

2.
(a) Seamanship
(b} Watchkeeping (oral)
{c) Mariune commupications
3. MARINE TRANSPORTATION
(a) Ship stability
(b) Ship coﬁstruction
{c) Cargo handling & étowage
4, METEOROLOGY
5. SIGNALLING
6. APPLIED SCIENGES
7. MATHEMATICS

- 78
60 18
40 12
26 26
16 10
26 2%
6 20
39 13
39 i3
33 13
65 13
13 39
65 13
52 -

480 294
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- Proposed Plan for Post-sea. Training {(One Yéar)

Nautical department .

o N _ g _ Teaching hours 7
Subject ' Lecture Laboratory
' o hours hours

Glass IT {Two courses in a year each of

17 weeks)

1. COASTAL NAVIGATION | - 90
2. OCEAN & OFF SHORE NAVIGATION ~ = 51 17
3. ELECTRONIC NAVIGATION SYSTEMS ' .50 40
' 4._ SHIP CONSTRUGTTON 36 9
5. SHiP-STAﬁILITY ' 60 30
6. METEOROLOGY 51 a7
7. SHIP BOARD OPERATIONS 60 30
8. éﬂzp MASTERS BUSINESS & LAW 90 -
9. SIGNALLING C _ 15 : 30
413 | 263
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Propoged Plan for Post-dea Training-(Four Moaths)

- Engineering-department

Teaching hours ‘per course

Sub ject . _ ~ Lecture °  .Laboratory:
hours - hours

_MARINE HEAT ENGINES

The heét éngine éycle 20 : -
Ideal gas cycle 8 | -
The rankine cycle 16 | 4
The marine refrigeration cycle io 4
Resiprocafing combustion engine 20 10
Emergency transfer in marine plant 12 4
Air éompressors | 10 8

80 30

ENGINEERING MATERIALS

Basic metallurgy 12 . -
Material_undér load | 12 . 4
Material testing mécﬁanical 10 6
Material testing non destructive iz 7 4

46 14

ELECTRICAL ENGINEERING

Alternating current 30 4
‘Relative electrical maéhinés h 35 16
Eleétrohics 25 10

%0 30
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Teaching hours per course
Subject - . - - Lecture . Laboratory
hours hours

INDUSTRIAL GHEMISTRY

.'Fundémentals - : i2 _ -
'Corrcsion of metals ) 10 : N -
Corrosion prevention ' 8 4
Water tréatment.and.tgsting 6 _ 6
Testing of fluiés aﬁd lubricants 6 8
| 42 18

NAVAL ARCHITECTURE

Basic menéﬁration . ) 12 . -
Hydrostaﬁics 10 -
Sﬁip form coefficient | 8 -
Elementary ship.stability : 10 - -4
Ship performance 6 -
Propellers 6 -
Construction detatils 8 é

60 10

328 102
Note:-

No. of periods stated against each topic of a subject indicates periods
per course. '

We intend to turn the following courses per year:-
1. Chief engineers = 2 courses

2. 2nd engineers 2 courses
3. 3rd engineers 2 courses
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Teaching hours per course

Subjeet ¢ , ' Lecture Practicals on
: hours- plants  and
" simulators

DIESEL. PROPULSION FLANT

Basic theory 20 5
Construétion details 12 : 5
Engine systems 18 - 10
Operation 10 : - 40

60 60

AUXTLIARY PLANTS

Auxiliary diesel engines 20 15
Auxiliary steam boilers 15 10
Heat traunsfer plant 10 . : -
Evaporation and distillates 15 : : -
Marine. pumps . : 15 4
Air compressor machines and systems 10 6

85 35

STEERING SYSTEM

General 12 -

Hydréulic control system 6 -

Power operated hydraulic rudder system 6 -

Electrical steering system 6 -
30
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Teaching hours per course

Sﬁbject R S : Lecture Practicals -on
R ' hours plants and
simulators .

REFRIGERATION PLANT

VReffigeratioh'cycle ' 5. . -
ﬁef?igefafiqq syétem . 7 ” 2

=Compre§;or deféiis- o 4 : ; 2
System.eoﬁpbnentsr : 6 4

System operation 3 . 5

Secondary coolaﬁts : - 3 -

-StorageISpaces Z 2
30 15

FUEL AND GOMBUSTION SYSTEM

Fuels.and combustion in marine plants 10 5
Mariﬁe dieéel engihe combustion and systems "5 : 2
Steém boiler combustion and system 5 o2
Fuél treatment _ _ _ '10 o 6

30 , 15

SAFETY ‘ON BOARD

Guidance _ 10 -
Organization 15 . : -
Equipment | 15 L
Opera?ion _ _ ' , ., 20. -

| | 60
295 - 125
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Note:-

No. of periods stated against each topic of a subject indicates periods
per course, '

We intend to run the following courses per year:i-—

1. Chief engineers 2 courses
-2. 2nd engineers 2 courses
3. 3rd engineers ' 2 courses
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Appendix-7

Prpposed PMA Manpower Development Plan

5.
No.

Designation

Nuhbcf
of Post

A. GAZETTED

1.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

=R N~ I <5 BT~ N PURNY N
R

Commandant
Deputy ‘
O0fficer-in-Charge, Engg. Deptt.

Officer-in-Charge, Nauticial beptt.

Chicf Education Officer
Engineer Instructor
Electrfcal/Hechaniqal Engineer
Nautical lasturclor

Education Officers
Electronics/Computer Engineer
Training Co-ordination Officer
Medical Officer(Male & Female)
Assistant to Commandant

Hosted Warden

Accounts Officer

Maintenance Officer

Store Officer

Security Officer
Transport Officer
Adeinisirative Officer
Demonstrator, Physics Lab.
lman Hasjid

CPO's

§.D.0.

—

— T b et e e b e b b e b B3 ek e S0 w3 N SO e e e e e
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S. Designation ‘Number
No. . - of Post
I. Stenographer 2
2. Foreigh_ _ 1
_3._:Dbck Serang i

4. Stock Keepers 5
5. Librarian H
6. Nurses{Male & Female) [»
7. Stenotypist 8
8. Turner/Machinists 4
5. WMelder 3
10. Draughtman 1
tl. Filter/Plunmber 4
i2. Larpenters 4
[3. Etlectricians _ 3
14. Refrigerator Mechanics 2
15. Boiler Attendants 2
16. Quarter Kaster 1
17. Calligraphists 2
186. Chief Steward 1
19. Chief Cook 1
20. Assistants 3
21. Officer Superintendents 5
22. Securily Supervisor 1
23. Tracer 1
24. Black Saith pd
25. Engine Driver 2
26. Head Mechanic i
27. Telephone Operators 8
28. Stewards 29
29. Cooks ig
30. U.D.C's 23
31. Telephone {Operator Monitor 1
32. Laboratory Assistant 1
33.  Accoeuntant 1
34. Cashier 1
35. Motor Mechanics 2
36. Midwife 1
37. Dispensers 3
38. L.D.C's 317
39. BReceptionists 5
40. Guard Commanders 4
41. Book Binpder 1



Numbdr

Designation
No. of Poslt
42. Head Mali [
43. Head Khakrob 1
44, Drivers i0
45. Despalch Riders 2
46. Assislant Midwife/Nursing Aids (Male & Female) 4
47. Duplicanting Machine Operator 2
48. Records Setler ]
49. (Gleaners/Baildars 4
50. Lascars i3
51. Laboratory Attendant 1
52. Scullions 16
53. Daftaris 2
54. Naib Qasids 39
55. Orderly 3
6. - Frash 7
37.  Mails 20
58. Chowkidars 30
59: Groundean ig
50. M.T. Cleaner 4
61. Khakrobs 25
§2. X-Ray Operator 1
§3. Fire Pump Attendant 2
64. Helper 2
65. Lab. Assistant Pathology 1
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Appendix-8 Rough Estimation of Electriéi:y_Consumption -

Name of Equipment

1. Radar Simulator

. Three—-globe sets

. Transparent celestial globe

. Mini planetarium

. Gyro ‘compass tfaining set
Gyro scope
. Life raft
9. ‘Model of typical ship
10. Model of hull structure
11. -Leoading calculator
12. Model of cargo gear

13. 2 cycle diesel engine

2

3

4

5. Magnetic compass training set
) .

7

8

14. Model of thrust shaft bearing

15. Model of marine steam turbine

16. Model of exhaust gas turbo-charger

17. Model of marine boiler
18. Model of wvarious model

19. Gears

20. Model of stern tube and propellér

21, .Model of ‘controllable pitch propelier

22. Model of side thruster
23. Model ‘of steering gear
24, Model of deck machineries

25. Model of cooler

26. Model of refrigerator and compressor

27. -Model of generator
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 kVA

Max.

6.0 .

* 5.0

P.¥. .

80
80 .

80
100 .

10

-Cons,

4.8
4.0

0.08.
0-1_

0.03



28,
29,
30.
31.
32,
33,
34,

35.
36,

37.
38.
39.

40.

41.
42,
43,
L4,
45,
46,
47.
48.

49,

50.
51.
52.
53.

54.-

55.
56.
57.
38.
59.
60.

61.
62.

63.

Modél of (eteétric) motor -
Main engine starting valve
Main engine fuel injection valve
Main engine cylinder safety valve

Globe'balve

“Angle valve

Gate valve
Butterfly valve

Check valve

“Diaphrégm operated valve

Pressure control valve

“Pilot type temperature control valve

Reducing valve

Electric pfécess control experiment device
Sensor

Governor

Induction regulator

Transister circuit trainer

Traiﬁing set

Transister and I.C. circuit trainee for imstructor

Microcomputer experiment device
Impact tester

Vickers hardness tester

Brinell hardness tester

Fuel injection tester

.Boiler water tester

Gas analyser

Fuel injection tester
Redwood viscosity meter
Sayholt viscosity meter
Engler viscosity meter
Planimeter

Flpw neter

Vibration meter

"0il hydraulic circuit traimer

Pneumatic clircuilt trainer

- VILI-2 -~

50

50
50
50
25
100

70

100 -

100

100 -

70 -

70

0.7
1.05



64,  Circuilt trainer : . S
. ' 0.9 50 0.45
65, Logic analyser _ . B
66. Arc welﬁ_ing machine ' 30 50 .15

67. Polishing board | . 1.0 70 0.7
68. VHF radio telephone | 0.4 70 0.3
69. Ship maneuvering simulator 12.0 80 9.6

' * 10.0 80 8.0
70. Engine plant simulator ' 9.6 80 7.2

= 10.0 80 8.0

Total 67.51 = 70 kVA

% ... Air conditioner's consumption included.
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Appendix~9 Consumables. for Training Equipment

“(in Rupeée)
Name of eﬁuipment Q'ty Un%t Price
: — : Sl price —_—=
1.1 Radar simulator
Recording paper for printer 5 boxes 610 3,050
Ink ribbon for printer 5 pcs. 430 2,150
Recording'paper for x-y plotter 300 sheets 1.6 480
Pen for x~y pletter 5 sets 740 3,700
Plotting pen for radar 5 dzs. 100 500
Bulb, fuse, etc. 1 box 310 310
Floppy disket 1 box 1,000 1,000
Subtotal 11,190
2. 'Ship maneuvering simulator
Recording paper for printer 10 boxes 610 6,100
Ink ribbon for printer 15 pecs., % 1) 6,450
Recording paper for x-y plotter 1,000 sheets 1.6 1,600
Pen for x-y plotter 10 sets 740 7,400
Plotting pen for radar 5 dzs.’ 100 500
Bulb, fuse, etc. 1 box 2,469 2,469
Floppy disker 6 boxes 1,000 6,000
Subtotal 30,519
3. Engine plant simulator
Recording paper for printer 15 boxes 610 - 9,150
Ink ribbon for printer 20 pcs., 430 ' 8,600
Recording paper for alarm printer 3 boxes 610 1,830
Ink ribbon for alarm printer 4 pcs. 430 1,720
Bulb, fuse, etc. 1 box 9,219 9,219
Subtotal 30,519
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4, Engine part tester and measurement:

B}

2)

3)

4)

5)

6)

7)

Impact tester

7 V & U-cutter
10 wn - gauge
Hémmer positioning gauge

Specimen positioning gauge

Vickers hardness tester
Bulb
Fuse

Diamond penetrator

Brinell hardness tester
-_Bail penétrator
(for 5 mm & 10 mm ball)
16 mm steel ball
5 mm steel ball

Fuel injection valve tester
Window

Gasket

Boiler water tester
~Hardness set

PH indicator

"~ Hydrogen measuring set

Total solid matter measuring set

Gas analyzer

"Alcohol for lamp

Fuel o0il analyzer

"L.P. gas burner

‘Filtration paper

;Air-éuction hand pﬁmp
Solvent

Kerosine

P et e

T e e )
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PC
pPC.
pc.
PC.

set

set

set

set
pcs

pcs

pc.

gselk

setb

sel -

set

set

set

set
setL

sel

set .

setb

. 2,840

1,690
3,380
2,843

100
100
4,830

2,260

115
65

1,100
550

314
285
295
285

220

535
270

295

540
500

2,840
1,620
3,380
2,843

100
100
4,830

2,260
575
- 325

1,100
550.

314
285
295
285

220

535
270
295
540
500



8) Red wood viscosity meter

Thermometer 7 2 pes. 50 100
Dry battery for stopwatch 1 pe. 100 . IGO
9) Saybolt viscosity meter
Thermometer ' 2 pcs. 50 100
* Dry battery for stopwatch ! pe. 100 100
10) Engler viscosity meter
Thermometer 2 pes. 50 -100
Dry battery for stopwatch 1 pc. 100 100
11) Vibration meter
Dry battery (006P) 8 pes. 25 200
12) 0il hydraulic circuit trainer
Hydraulic oil 1 set 3,000 . 3,000
Rubber hose with quick coupling 3 sets 395 1,185
Bulb 1 set 300 300
Fuse 1 set 300 300
13) Pneumatic circuit trainer
Bulb 1 set 400 400
Fuse 1 set 400 400
Subtotal 30,519
5. Electric part
Bulb, fuse, etc. I set 463 463
Spare electronic block for tranmsistor
and L.C. cirecuit 50 pes., 150 7,500
Trainers 10 pes. 210 2,100
Dry battery 1.5 V/UM-1 10 pes. 10 100
Dry battery 1.5 V/UM-3 2 pes. 5 10
Subtotal 10,173
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6. Others

1) . Gyro compass training set - .

Bulb, fuse, etc. 1 set 239 239
2} Loading calculator

Recording paper for printer 4 boxes 610 2,440
Ink ribbou for printer 3 pes. 430 1,290
" Bulb, fuse, etc. 1 set 40 40

3) Model of cargo gear
Fuse, etc. 1 set 20 20

4)  VHF vadio telephone
Bulb, fuse, eftc. 1 set 40 40
Subtotal 4,069
Grand total (Rupee) 116,989
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