G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

2 4SO

UNITED NATIONS INDUSTRIAL DEVELOPMEN? ORGANIZATION
VIENNA, AUSTRIA
AND

ARAB INDUSTRIAL DEVELOPMEAT AND NINING ORGANIZATION
RABAT, MOROCCO

PROJECT PROFILE
ON
OVERHEAD LINE ACCESSORIES

FINAL REPORT

o

DEVELOPMENT CONSULTANTS INTERNATIONAL LIMITED

MANAGEMENT CONSULTANCY DIVISION
24-B PARK STREEY, CALCUTTA 700 016, INDIA

K/INd




PROJECT PROFILE
ON
OVERHEAD LINE ACCESSORIES

MARCH 1996

DEVELOPMENT CONSULTANTS INTERNATIONAL LIMITED
MANAGEMENT CONSULTANCY DIVISION




lDE\ ELOPMENT CONSULTANTS INTERNATIONAL LIMITED

22%p.
Loia

&A?-W

'consumuc ENGINEERS

Suite 1205. Hong Kong Arts Centre

2 Harbour Road, Wan Chai, Hong Xong

Tel: (852) 877 0877 » Fax: (852) 802 2100
'T.lcx: 83013 AFNDC HX

DCIL-105/AC-5/1102

United Nations Tnduslrial
Developmenl. Organisation
Vienna Tnternational Cenlre

P.O. Box 300
A-1400 Vienna
Austiria

ALtn : Mr V. Koloskov

Dear Sirs :

our Final Report on Lthe above subject.

responsive to your reguirement,

organisation in future.

Thanking you,

P/'

March 6, 1996

Project. Profile on Overhead Line Accessories

We take pleasure in submiliing Lo you twenty (20) copies of
We (Lrust Lhat you will find the present report. useful)l and

We look forward to further associal.ion with your

Very truly yours :
NDEVELOPMENT CONSUVTANTS
TNTERNATTIONAL, LTIMITED

_257;_9x-5/x'~'t"’\y//

Siddhartha Ganguly
Project. Coordinator

| | |
?70'1" M, Q.1 248 PARK STREET, CALCUTTA-700 018, INDIA « TEL ; 2076015, 207609-12 « FAX (91) 33 222097, 200340 » TLX : 021-8823 DCPL IN, 0215824 KULS IN
! l | I [ L |




INDEX

G0 OGNF NS O D S N &N GE G A G E G o G -G e e
e e .




DEVELOPMENT
CONSULTANTS
INDEX : TEXT
Section - 1 : Introduction
Section - 2 : Summarv of Findings
Section - 3 : Produc. Analysis
Section - & : Market Analysis
Section - 5 : Plant Location
Section - 6 : Manufacturing Process
Section - 7 : Plant and Equipment
Section - 8 : Raw Materials and
Other Inputs
Section - 9 : Utilit:ies
Section - 10 : Space and Layout
Section - 11 : Manpower and Organisation
Section - 12 : Financial Analysis
and Evaluation
Section - 13 : Project Implementation Plan




11.

12,

13.

14.

15.

16.

17.

18.

INDEX : EXHIBITS

Summary of findings

Suspension clamp

Multi-bolt type strain clamp
Compression type dead-end clamp
Vibration damper for 400 KV line
Different types of spacers

Typical twin spacer damper

Typical joints used in overhead lines
Types of anchors

Tangent, single conductor, single
suspension

Tangent, double conductor, single vee
suspension

Angle, double conductor, single
suspension

Angle, double conductor, single vee
suspension

Dead-end, single conductor, dual
suspension

Jumper, double conductor, single
suspension

Jumper, triple conductor, triangular,
string suspension

Angle, double conductor, horizontal,
vee string suspension

Types of Corona shields

string

string

string

string

string

string

single

single

DEVELOPMENT
CONSULTANTS




(e}

- —— - — A —— — —— ——————— - > = - A . ——— = - - ——— - - -

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

31.
32,
33.
34.

35'
36.

37.

Projected additional overhead “ransmission
and distribution network

Projected average annual additions to
transmission and distribution network

Estimated average annual demand for
conductors by weight

Estimated average annual demand for
overhead line accessories

Country-~wise average annual demand for
overhead line accessories (1991-95)

Proess flow chart : Forging

Maximum safe forging temperatures for carbon
and alloy steel

Process flow chart : Die casting

Book-type manually operated permanent mou:d
casting machine

Manually operated permanent mould casting
machine with straight line retraction

Capacity and production of Overhead Line
Accessories Plant

Basis for selection of major equipment for
Aluminium Pressure Die Casting Foundry

List of equipment for Aluminium Foundry
List of equipment for Forging Shop
Material flow in Forging Shop

Basis of selection of major equipment for
Cast Iron Foundry

List of equipment for Cast Iron Foundry
Material flow in Cast Tron Foundry

List of equipment for Fabricat ion Shop

DEVELOPMENT
CONSULTANTS

-3




s1.
No. Title Section
38. List of equipment fcr Machine Shop, Tool 7
Room and Die Repair Shop
39. List of equipment for Galvanising Shop 7
40. Equipment list for Material Testing 7
Laboratory
41. List of equipment for Central Maintenance Shop ?
42. I.ist of auxiliary egunipment and hand tools 7
43. Requirement of raw materials and consumables 8
44, Summary of power requirement 9
45. Summary of water requirement 9
46. Summary of compressed air requirement 9
47. Major equipment and accessories for utilities 9
48. Estimates of space requirement 10
49. Layout of Aluminium Foundry 10
50. Layout of Forging Shop 10
51. Layout of Cast Iron Foundry 10
52. Layout of Fabrication Shop 10
53. Layout of Machine Shop, Tool Room and Die 10
Repair Shop
54. Layout of Galvanising Shop 10
55. Layout of Material Testing Laboratory 10
56. Block Layout 10
57. Estimated cost of civil work 10
58. Organisation chart : Managers and 10

Office Staff

DEVELOPMENT
CONSULTANTS




. - W O D M W S D L D . G W we o G M T W P A Ah S T e S e G S S T e R e S . - GE -

- - - - R . —— . —— . — Ve = - e - = e - A EE - -

65.
66.
67.

68.

69.
70.

71.

72.

73.
74.
75.
76.
77.
78.
79.
80.

Manpower requirement : Aluminium Foundry
Organisation chart : Aluminium Foundry
Manpower requirement : Forging Shop
Organisation chart : Forging Shop
Manpower requirement : Cast Iron Foundry
Organisation chart : Cast Iron Foundry
Manpower requirement : Fabrication Shop
Organisation chart : Fabrication Shop

Manpower requirement : Machine Shop, Tool
Room and Die Repair Shop

Organisation chart : Machine Shop, Tool
Room, Die Repair Shop

Manpower requirement : Galvanising Shop
Organisation chart : Galvanising Shop -

Manpower requirement : Central Progress
Section

Organisation chart : Central Progress
Section

Manpower requirement : Quality Control
Organisation chart : Quality Control
Manpower regquirement : Engineering
Organisation chart : Engineering
Manpower requirement : Materials
Organisation chart : Materials
Manpower requirement i Maintenance

Organisation chart : Maintenance

DEVELOPMENT
CONSULTANTS

11
11
11
11
11
11
11
11

11
11

11
11

11
11

11
1t
11
11
11
11
11
11




- . W - - - W — > T - = e T e - W e — - S e - T AR S —a e W - . — =

- - — > v S P S - - - —— - — - g S D W e - — e ——— A - - ——

83.
84.

85.

86.

87.
88.
89.
90.
91.
92.
93.
94,
95.

96.

97.
98.
99,
100.
101.

102.

Manpower requiremeni @ Marketing
Organisalion Chart : Marketing

Manpower requiremen! : Finance and Accounts
Organisation Chart : Fina.ace and Accounts

Manpower regquirement : Personnel and
Administration

Organisation Chart : Personnel and
Administration

Summary of manpower requirement

SLatement of monthly salaries and wages
Estimated project cos\.

Phasing of capital expenditure

Estimation of interest during consatruction
Margin money for working capital

Statement of production, sales and revenue
Cont. of production and sales

Projected profitability statement

Statement of fixed assets and depreciation
under straight. Jine method

Tax computation

Depreciation for tax

Working capital requirements
Projected cash flow statement
Projected balance aheet.

Rreak-even analy#ix
(AL 100% level of uh lisation)

DEVELOPMENT
CONSULTANTS

SectlLion
No .
1
11
il
11

11
11

1]
11
12
12
12
12
12
12
12

12

12
12
12
12
12

12




(vi)

—— - ——— e — - — - ————— = R W A M= W R R e B B e SR s e = A D G M R - R e A = . ———

- — - ———— ——— T — - ————— > > - % S - - e

106.
107.
108.
109.
130.

111.

112.

- — - ———— T —— - ——— i - —— - = e e . . - - -~

Internal rate of return

Estimaled project cost

Phasing of capital expenditure

Estimatson of interest during construction
Margin money for working capital

Statement of production, sales and revenue
Cosl of production and sales

Projected profitability statement

Statement of fixed assets and depreciation
under straight line method

Tax computation

Depreciation for tax

Working capital requirements
Projectaed cash fliow siatement
Projecled balance sheet

Break-even analysin
(At 100% level of utilisat.ion)

Internal rate of return

Project implementat ion schedule @ Overhead
Tane Accemmories

DEVELOPMENT
CONSULTANTS

Section
No.
12
12
12
12
12
12
12
12
12

12
12
12
12
12

12

12

13




i DEVELOPMENT
CONSULTANTS
1
LTST OF ABBREVIATIONS
i
' AAC All Aluminium Conduclor
ACSR Aluminium Conductor Steel Reinforced
' ASTM Americen Sociely for Testing and Malerials
AC Alternating Current
' BS British Standarcds
BHN Brinnel Hardness Number
l cc Cubic Centimetre
CIF Cost, Insurance and Freight
nC Director Current
I DPR Detailed Project Report
FOT Flectric Overhead Travelling
l FOB Free on Bcard
GVW Gross Vehicle Weight
' HV High Voliage
Hz Hertz
IRR Int.ernal Rale of Relurn
l |AY Low Voltage
MCC Machine Control Centre
' MT Metric Tonne
MV Mediom Voltage
I O/H Overhead
p.a. Per Annum
‘ RCC Reinforced Concrele Conslruction
RPM Revolutiona Per Minute
SWG Standard Wire Gauge
l SWI, Safe Working load
T&D Transmigsion and Dislribution
' TPA Tonnes per annum
TR Tonnea Rat.ing
' UAF United Arab Emirales
UHV Ultra High Voltage
|




SECTION - 1
INTRODUCTION




-

DEVELOPMENT

CONSULTANTS

INTRGDUCTION

The Sixth Arab Induslrial Development Conference held in
Damascus in October 1984, slressed on Lhe importance of
seltting up facilities in the Arab region for manufacture of
producls used in electricilty gencralion, {Lransmission and
distribution. Subsequently, the Arab Industri:l Development
& Mining Organization (AIDMO), prepared a Secloral Reporl on
the status of elecltricity generation, growth prospects in
Lthe region and requiremenl of equipment/facilities tLhereof.
The study covered 21 Arab countries for the period 1986-2010
AD.

Based on Lhe findings of Lhe Secloral study, the AIDMO in
consullalion with United Nalions Industrial Development
Organization (UNIDO), shortlisted 8 products for which it
wanted Lo gel projecl profiles prepared. One of the
designaled producls s Overhead Line Accessories. The

objecijve of Lhe projecl profile is Lo provide sufficient

- information s0 Lhal prospective promoters and sponsors find

themgelves in a position Lo evaluate the project.

The Scope of Work for Lhis Projecl Profile includes the

following

o Description, special characleristics, features and

uses of Lhe productl
o Tdentsficatson of major end-user industries
4} Assgsesamenl of present production capacily

O Ident ification of demand-supply gap and evaluation
of the possibilily of enlering Lhe markel
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o Descriplion of basic manufacturing process

o Process flow chart

o , Brief specifications of planL and machinery and
Ltheir indicative prices
o Estimaied requirements o¢f raw materials, their

sources and prices

o Estimated requiremenls of utilities such as power,

waler, compressed air, fuel oil, elc.
o Est.imated requirement of manpower
0 Eslimated requiremenl of space, and plant layoutl
o Plantl location
o Project cost eslimale
0 Project financial analysis and evaluation
O Project implementation schedule

Thss study i1s confined Lo Lhe following 13 counlries -

Algeria Bahrain
Egypt Trag
Jordan Kuwait
l.ibya Morocco
Saudi Arabia Sudan
Syria Tunizia
U.A.E.

A deparate markel survey, according Lo Lhe AIDMO, was

not

required Lo be carried oul prior Lo preparing Lhis project

profile, since the information and projections contained

in
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Lhe Secltoral study conduclted by Lhem was indicated Lo be
adeguale for Lhe purpose. Therefore, the SeclLion on 'Market:
Analysis'  1s based enlirely on the Sectoral sltudy carried
out by Lhe AIDMO.

The conlLentls of Lhis Reporl have been organised in a manner
45 Lo presenl Lhe reader wilth a logical sequence of analysis

and findings.

Salient fealures of Lhe project have been summarised in the
fcllowing SeclLion. The Section presented thereafter
describes Lhe product with a view to familiarise Lhe reader
with ils [eatures, characlteristics and uses. The Seclion on
'Markel. Analysis' provides demand projections. Plant
capacities and recommended locations for establishing the
proposed manufacluring facilsties are discussed in the next

Section.

Manufacturing process 1s dealt with 1n a4 separale Section,
titled ‘Manufacturing Process', This is followed by a
Seclion on 'Plant and Equipment'. Estimales of raw materials
and other inputs, requirement of utilities, and sstimales of
space  and layoul are presented in separale Secl.ions. These
are followed by a Section on eslimaled requirement of

manpower and the recommended organisation structure.
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SUMMARY OF FINDINGS

TL 1s recommended 'hal two plants, each with a capacity of
12,000 tonnes per ennum (TPA), be set up Lo manufaclure
overhead line a -essorles wilthin the designeled region.
These planls would, by increasing Lhe number of shifts from
two Lo three, be able Lo caler to Lhe demand for accessories
right up to 2010 AD.

Further, il is recommended that Lhese plants be sel up in
Tunisia and Jordan. The plant in Tunisia will]l cater to the
Afro-Arabian market, viz., Algeria, Egypt, Libya, Morocco,
Sudan and Tunisia while the plant in Jordan will serve the
Middle-FaslL region, viz., Bahrain, Iraq, Jordan, Kuwait,
Saudil Arabia, Syria and Lhe UAE.

Our study shows that. with the increase in power consumptlion,
more overhead Lransmission lines would be laid, justifying

the establishment of Lhese plant s,

Summary of basic paramelers and significant features of Lhe

Project 1s pregented in Exhibjt -1,
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JOB NO. : DCIL-105 EXHIBIT : 1

UNITED NATITONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRTAIL DRVELOPMENT AND MINING ORGANTZATION

PROJJFCT PROFIILFE ON OVERHFAD LINFE ACCESSORIES

SUMMARY OF FTNDTNGS

TS S e -  — —— ———— - ——————————— T — —— —— " — — . ————— - ——

Sl. Plants
No. ParlLiculars 1 2
1. Tocation Jordan Tunisia
2. Plant Capacity (TPA) 12,000 12,000
3. Area Requirement. 57,000 57,000
(Square Melres)
4. Manpower Reguirement 1,148 1,148
{Numbers)
5. Implementat ion Period 36 36
{Months)
6. Project Coust (Million $) 44.43 41.82
7. Break-Even Point (%) 72.20 63.00
8. TRR (%) 20.10 22.80

e . B o T . e e o - o - e e B s v o o = = . —— — — ——— — — — - —— -
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Overhead line accessories are important componenlts of
overhead Lransmission and distribution systems. They are

required for Lhe following purposes :

o

)

O

In

overhead line accessories are available. These include

[§]

(]

)

)

9]

)

QO

(8]

[§]

)

order Lo carry oul. Lhe above funclions, various Lypes of

CONSULTANTS

PRODUCT ANALYSIS

To anchor Lowers

To join Lhe conductors at the supply tLake-off and
the mid-span poinls

To supporl conduclors on insulalors

To mount insulators on Lowers and Lo prolect Lhem from

{lashovers

To mainlain suilable distance between sub-conductLors

of a bundle conductor

To reduce vibrations in conducltors

Suspension clamps
Strain «lamps
Dead-end clamps
Vibralion dampers
Spacers

Joints

Guys and anchors

Insulator f(ittings, exclusive of tLheir main  body
(porcelain part) and prolective and grading devices

Corona shields

Hardware
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All these accessories are designed to withsbland mechanical,
thermal and electrical stresses. In general, tLheir design
allows for a safety factor of 2 to 2.5 times the ultimate
Lensile strenglh of Lhe material used. The accessories are
given a smoolh surface f(inish withoul. sharp edges or corners,
Lo reduce the Corona effect. Accessories like conductor
clamps are designed Lo have a iarge surface area so that heal

generated 1n Lhe clamped part of the conductor is dissipated
FasLer,

Accessorjes are generally made up of aluminium alloy die
castings. Aluminium, which is a good electrical and thermal
conductor, also possesses high st.rength-to-weight ratio.
Further, it is non-corrosive and non-magnetic. Accesgsories
made of magnetic materials, if fitted with the current
carrying parts, generate heat due to hysteresis and eddy
currents. This causes considerable loss of electric power in
the Lransmission and distribut.ion system. Therefore, use of
magnetic materials is generally avoided. Hardwares made of
sl.eel  or malleable iron castings are hot-dip galvanined.
Although eddy currents can a4lso be generated in all
electrical conducting materials resulting in  heat.  losses,
Accessories made of aluminjum castings are generally
preferred.  This 1s because of their 1ight weight which  in
ul.ylised for their larger heat dismipating area. Ultimately
A4 compromiae 18 made between Lhe size of the acceasory and

the heat lous.

SHBPENSTON CLAMPS

Suspennion clamps support the weight of conductors and
prevent. longitudinal movement.s Lhal may arise due Lo unequa l
tenstons 'n adjacent spans. Even if the conductor shifts,
Huspension  clampg are  expected to hold the conductor in

place, without letting 1t slip. However, it. is difficult to
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design a2 light [lexible clamp Lthal will nol allow any slip
under such a contingency. Usually, clamps are designed so as
to hold the conductor under normal condilions; allowing il
Lo slip 4t 150% of the maximum Lension, in case of a break.
Such design  resulls in lighter Lower struclures due to

substantially reduced Jongitudinal design loads.

The clamps are also designed to eliminale the effect of
excessive compressive loads. Besides, these are designed Lo

be Corona free.

Exhibit-2 gives a schematic outline of a suspension clamp.
STRAIN CLAMPS

Strain clamps are used to c¢lamp conduciors on strain Ltowery,
or on towers having large angle of transmission line
deviation. They may be of Lwo Lypes - single-bolt and multi-
bolt. Mulbi-boll clamps are generally used on a  HV/UHV
Lransmission  Jine. Diagram of 4 wmulti-bolt type strasn

clamp is given an Exhibat -3,
DEAD—-END CILAMPS

Dead-end clamps are used for clamping one end of a conduct or
on  dead-end  Towers.  These  may bee of  Lhe boll. or  Lhe
vompression  type. Bolted clamps  are <amilar Lo strain
clamps.  Compression Lype clamps consist of a2 sleel H$leove
with clevis or eye-type end. The steel sleave g covered
wilh an aluminium sleeve atong ils length, While filling Lhe
dend-ond assembly with the conductor, an aluminium sleeve 1S
shipped  on the conductor. AfLer the steel sleeve i1 fitied

aver the core of the conductor,  the  aluminium  slecve s




slipped back till it touches the shoulder of the steel
sleeve. The electrical connectcr tongue on the aluminiom
body is aligned with the clevis or eye of the steel core
dead-end as required. Thereafter, the aluminium body 1s
filled with non-oxidising compounds and compressed. Similar
pressed-on dead-ends are available for copper welded and

other conductors.

A compression type dead-end clamp is shown in Exhibit-4.
These clamps are used for larger Aluminium Conductor Steel
Reinforced (ACSR).,

VIBRATION DAMPERS

Vibration dampers are designed to effectively control high
frequency aeolian vibrations of conductors by the simplest
possible means. A vibration damper for a 400 KV line is
shown in Exhibit-5. These dampers, metallic in construction,
provide a satisfactory grip on the conductor without
clamping it in any way. They employ a single-bolt fixing
arrangement. The dampers are shaped in a manner to minimise
Corona and radio interference. Weights employed in dampers
are made of galvanised cast iron. The bolt and lock washers
are of galvanised mild steel, whereas the messenger wire i#
of galvanised high tensile steel. The clamp protective
sleevings, end fittings and tapered sleeves are all made of

high purity aluminium,
SPACERS

Spacers are fitted at sapecified intervals on overhe:d
transmission lines having more than one sub-conductor per
phase. They maintain the specified sgpacing between tne

conductors of that phase under normal operating ~oadit oo,

DEVELOPMENT
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and prevent horizontal twin bundle conductors from coming

into contact with each other.

Some types of spacers used in transmission 1lines are

described in the following paragraphs.
Rigid Spacers

Rigid spacers consist of a central steel bar with clamps at
both the ends. This type of spacer prevents movement of the
conductor. Rigid spacers can cause severe damage to the
conductor. Hence, they are no longer used, except in case of

jumpers.
Armour Grip Spacers

This type of spacer is shown in Figure 1 of Exhibit-6.
Though composed of rigid components, clamp~conductor
interface is made flexible by employirg a elastomeric lining
on the clamp. This spacer consists of an aluminium alloy
tube frame whose ends are cushioned with a thick coating of
neoprene, moulded integrally. The spacer 1s fastened to
transmission wires using twisted (preformed) aluminium alloy
retaining rods. This arrangement not only eliminates use of
bolts and ecrews but also distributes the load over the
conductor, thereby minimising stress concentration. Armour

grip spacers can be installed manually.
Neoprene Cushioned Pin-locked Spacers

Neoprene cushioned pin-locked spacer consists of an
aluminium alloy body with a pair of clamps at both ends. The
clamps are rubber lined. A lorking pin is used to avoid the
use of nuts and bolts. One of the two halves of the clamp is

connected to the main body while the other half is hinged to
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it. The rubber lining maintains gentle, yet firm grip and
permits longitudinal and angular movements. This type of

spacer is shown in Figure 2 of Exhibit-6.
Ring Spacers

In Ring spacers, shown in Figure 3 of Exhibit-6, the
connecting element is a flexible ring made of a stranded,
high tensile, galvanised steel wire. The clamps made from
aluminium alloys are permanently mould casted on the steel

wire ring.
Spring Spacers

Spring spacer consists of a spring made of stainless steel
as the central member, with aluminium alloy clamps at both
ends. Clamps may have one bolt or two bolt ends. Clamp
springs may be of the closed or open type. Such a spacer
collapses under fault conditions, resulting in less stress
on the conductor. It restores itself to the initial spacing
after the fault is cleared. The spring used should be of
good quality and have enouagh strength to ensure that it does
not loge tts flexibility due to various stresses induced by
wind and other loads. Figure 4 of Exhibit-6 shows a typical

Spring svacer,
Elastomeric Inserl Spacers

This type of spacer 1s composed of rigid components, with
flexibility introduced in the joints between components. The
joints may contain springs or elastomeric inserts. In this
type of spacer, the conductors are held by single-bolt
cantilever clamps. The clampa are joined to the central

member by rubber hushes which facilitate relative movement
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of the conductor in the longitudinal, vertical and angular
directions without damage. The rubber bush should, however,
be able to withstand the effect of atmospheric ozone,
corrosion, high and low temperature, and wind nduced

oscillations.
SPACER DAMPERS

Spacer dampers are used to maintain the geometry of  bundle
conductors. They also damp out aeolian vibrations and  sub-

span oscillations.

Twin spacer dampers are used fto maintain desired nominal
separation between sub-conductors. A typical twin  spacer
damper is shown in Exhibit-7. The clamps are designed in a

manner to ensure adequate grip on the conductor.

In addition to fulfilling basic functions of spacers, spacer
dampers have significant articulation, flexibility and
damping capabilities in the transverse plane of the bundle
to control cyclic motions of conductors. The bundle of
rubber bushes provided in the damper act as pivots,
connecting each conductor via a rigid arm to the rigid
centre frame. There 1is a positive mechanical interlock
between the inner metal sleeves of the bush and the c¢entral

frame.

The loads imposed by conductors under short circuit
conditions generate the mosc severe forces on the spacer
dampers. The unit is designed to withstand these loads

without impairing its capability.

The principal members of a spacer damper are made up of
corrosion resistant aluminium alloy. Ferrous components in

the damper are hot-dip galvanised before assembly.
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JOINTS

There are two types of joints, used in overhead transmission
lines, namely, twisting joints and compression joints.
Schematic diagram of these two types of joints is shown in
Exhibit -8,

Twisting Joints

Twisting joints consist of seamless copper or aluminium
tubing of oval cross-section, into which the conductors are
pushed from opposite ends. The tube is then twisted to give
it the required number of turns, by special tools. Each
Joint covers a specific range of conductors. A twisting
joint requires one tube for AAC, two tubes for ACSR and
three tubes for high strength ACSR. When used correctly,
twisting joints develop as much as 90% the ultimate tensile
strength of the conductor, and satisfactory electrical
efficiencies. Twisting joint wrenches and dies are required

for fixing the twisting joint tube with the conductor.

Compression Joints

Compression joints are primarily used for ACSRs. This type
of joint consists of two parts, a steel tube and and an
aluminium tube. The jointing method followed is briefly
described below.

The aluminium strands at each end of ACSR are cut carefully
back without damaging the steel core. The length of the cut
is half an inch more than one half the length of the steel
sleeve. This is done to ensure that the elongation of the
steel sleeve, on compression, will not interfere with the

free lay of the aluminium strands. The steel sleeve is put
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in place and compressed, working outwards from the centre.
The aluminium sleeve is next slipped into place and filled
with a non-oxidizing compound. Filler holes are then
plugged, and the sleeve is compressed by working outwards
from the center. The middle section of the aluminium sleeve

over the steel sleeve is not compressed.
GUYS

Guy wires are used for supporting tower structures. Most
commonly used guy wires are double galvanised stranded steel

wires of 10 mm size.
ANCHORS

Steel anchors set in the ground with protective coatings are
best suited for tangent and small angle towers. The most
satisfactory type of steel anchor is of the pyramidal or
square type. These types of anchors, shown in Exhibit-9,

resist shear and bending stress satisfactorily.
INSULATOR FITTINGS

Insulator fittings consist of hardware, and tension and
suspension strings. The following string assemblies are

shown in Exhibits 10 through 17 respectively.
o Tangent, single conductor, single string suspension

o Tangent, double conductor, single vee string

suspension
o Angle, double conductor, single string suspension

o Angle, double conductor, single vee string

suspengion
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o Dead-end, single conductor, dual string suspension
o Jumper, double conductor, single string suspension

o Jumper, tripple conductor, triangular, single

string suspension

o Angle, double conductor, horizontal, single vee

string suspension
PROTECTIVE AND GRADING DEVICES

Damage to insulators from heavy arcs causes serious
maintenance problems. Some of the devices that are used to

prevent damage to the insulator are described below.
Arcing Horns

Arcing horns are used to reduce flashover voltage or to
increase the number of insulators in one string. Arcing
horns are attached at the top and bottom of the insulator.
They have a large spread, both at the top of the insulator
and at the clamp. On being subjected to the lightning
impulse, the arc tends to cascade the string. For arcing
horns to be effective, they should have a large spread and
the distance between the horns should be considerably less

than the length of the insulator string.

Arcing horns are made from mild steel flats which are hot-

dip galvanised.
Arcing Rings

The main function of an arcing ring or grading shield is to
improve the voltage distribution over the insulator string.

Efficient rings are rather large in diameter. It should be
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ensured that the clearance from the structure and the

spacing between rings are adequate.
Protective Tubes

The protective tube prevents insulator flashovers when
lightning strikes, by providing the current a path to
ground. It is designed to have an appreciably lower impulse

spark-over voltage than the line insulation.
CORONA SHIELDS

Corona shields are used on the energised end of dead-end
hardware assemblies to relieve electrical stresses on the
line and insulators. They also suppress Resilient Impul se
Voltages (RIV) levels and Corona formation on the hardware.
These are generally fabricated from aluminium alloy tubing
of Grade 6063-T4. The finish is smooth and free from fins,
burrs, scratches and surface roughness. This allows for
Corona-free operation. The diameter of tubing is dependent
on the operating voltage level. Two types of Corona shields
are shown in Exhibit-18.

ARMOUR RODS

Armour rods are generally used on ACSR lines as a protection
against fatigue of the aluminium strands caused due to
vibrations. Armour rods consist of a bundle of aluminium
rods which are larger in diameter than the strands of the
conductor. These are laid parallel to the length of the
conductor and are arranged to form a complete covering. They
are spirally twisted by a tool to lie approximately parallel
to the lay of the strands in the conductor, and are clamped
in place at each end. The suspension clamp is attached at
the centre with the armour extending 2 ft to 3 ft on each
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side. The bending stresses caused by vibration are reduced
by the increased diameter and area of metal, and distributed

over a larger section of the conductor.

For fitting armour rods on the ronductor, special purpose
tools like wrenches, dies, ferrules and ferrule press dies

are required.

HARDWARE

Ball hook, ball clevis, socket clevis, clevis eyr:, socket
eye, yoke plate, cross arm strap, anchor shackle and link
chain are some of the hardware used in overhead lines. The
types and sizes of these hardware are standardised. These
are generally forged from mild steel or high strength steel
and hot-dip galvanised. These have smooth surface which is

free from sharp corners and bends, so as to minimise Corona
effect.
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JOB NO. DCIL-105 EXHIBIT

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

SUSPENSION CLAMP

LEGEND

l. Body
2. Keeper bolt
3. Cotter pin

4. Conductor

2
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JOB NO. DCIL-105 EXHIBIT : 3

UNITED WATIONS INDUSTRIAIL DEVELOPMENT ORGANIZATION
AND
ARAR INDUSTRTAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MULTI-BOLT TYPE STRAIN CLAMP

LEGEND

[ Budy
2. Cotter pin

. Bolts




JOB NO. : DCIL-10S EXRIBIT : 4

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHFAD LINE ACCESSORIES

COMPRESSION-TYPE DEAD-END CLAMP

Uncompressed Zone

4 1

117801274
- T K T o : .
#774/2¢4 :

1 - ¢

2
LEGEND
1. Aluminium dead-end 2. Aluminium jumper terminal
3. Steel dead-end 4. Aluminium filler plug

SINVIINSNOD
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JOB NO. : OCIL-105 EXHIBIT : 5

UNTTED NATIONS TNDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAIL DFVELOPME'T AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD 1.INF ACCESSORIES

VIBRATION DAMPEK FOR 400 KV LINE

LEGENY
1. Weight 4. Clamp protective sleeving
2. Bolt 5. End seal
3. Lock washer 6. Conductor




EXRIBIT : 6
JOB NO. : DCIL-105 UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

DIFFERENT TYPES OF SPACERS

Neoprene bushed ball
gripped bimetallic cap
High strength Al. alloy
preformed armour grip

Lt -t

Armour Grip Type Spacer Ring Type Spacer
Fig - 1 Fig -

Parallel strands

@r—0

Helical
Neoprene Cushioned spring
Pin-Locked Spacer Spring Type Spacer
Fig - 2 Fig - 4
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JOB NO. : DCIL-105 EXHIBIT

UNITED NATIONS INDUSTRIAIL DFEVEILOPMENT ORGANIZATION
AND
ARAB TNDUSTRIAI. DEVELOPMENT ANE MINJTNG ORGANI1ZATION

PROJECT PROFILE ON OVERHFAD LINE ACCESSORIES

TYPICAL TWIN SPACER DAMPER

-

LEGENTD

l. Centre frame 2. Clamp arm

3. Clamp cap 4. Weight

DEVELOPMENT
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JOB NG. : DCIL-105 EXHIBIT : 8

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAI. DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

TYPICAL JOINTS USED IN O/H LINES

s~ Conductor

Joint tubing “\\\
(L 2 .

R
TWISTING JOINT
- Filler hole
Aluminium sleeve -]_7 1 Steel sleeve
$ ﬁ] [ ] L M T e
Section
X-X

Alupinium sleeve Filler holes

Steel sleeve

TUBULAR TYPE COMPRESSION JOINT




3 - 20

DEVELOPMENT
CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 9

UNITED NATIONS INDUSTRIAIL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAI DEVELOPMENT AND MINING ORGANIZATTON

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

TYPES OF ANCHORS

Ground line

r—b- - /-

Steel Anchor with Triangular

Steel Anchor with § uar
Crillage 9 ©

Grillage
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JOB NO. : DCIL-105 EXHIBIT : 10

UNITED NATIONS INDUSTRIAIL DEVELOPMENT ORGANIT ZATION
AND
ARAB INDUSTRIAIL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVFRHEAD LINE ACCESSORIES

TANGENT, SINGLE CONDUCTOR, SINGLE STRING SUSPENSION

LEGEND

l. Y-Clevis ball

2. Socket eye

3. Corona free suspension
clamp
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JOB NO. : DCIL-105 EXHIBIT : 11
UNITED NATIONS INDUSTRIAL DEVFIOPMENT ORGANIZATION
AND
ARAB INDUSTRIAI DEVELOPMENT AND MINTNG ORGANTZATTON

PROJECT PROFTLE ON OVFRHEAD LINE ACCESSORIES

TANGENT, DOUBLE CONDUCTOR, SINGLE VEE STRING SUSPENSION

O

LEGEND
l. Y=-Clevis ball, hot line
2. Socket Y-clevis
3. Suspension yoke
4. 90°Y~Clevis eye

5. Corona free suspension
clamp
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JOB NO. : DCIL-105 EXHIBIT : 12

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANTZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANTZATION

PROJECT PROFILF ON OVERHFEAD LINE ACCESSORIES

ANGLE, DOUBLE CONDUCTOR, SINGLE STRING SUSPENSION

LEGEND
l. Y-Clevis ball, hot line
2. Socker Y-clevis
3. Yoke - Variable angle
4. Universal shackle

5. Corona free suspension
clamp
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JOB NO. : DCIL-105 EXHIBIT : 13

UNI'TED NATIONS INDUSTRIAL DEVFELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANTZATION

PROJECT PROFILFE ON OVERHEAD LINE ACCESSORIES

ANGLE, DOUBLE CONDUCTOR, SINGLE VEE STRING SUSPENSION

LEGEND
I. Anchor shackle 5. 90°- Y - Clevis eye

2. 90°- Oval eye/oval eye link 7. Corona free suspension

clamp
3. Clevis ball
8. Vertical bundle yoke
4. Socket ~ Y - Clevis with

spherical nut 9. Extension link

5. Insulator yoke
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JOB NO. : DCIL-105 EXHIBIT
UNITED NATIONS INGUSTRIAL DEVELOPMENT ORGANTZAT]ON
AND
ARAB INDUSTRIAIL DFVEIOPMENT AND MINING ORGANTZATION

PROJECT PROFILE ON OVERHEAD LINE ACCFSSORIES

DEAD-END, SINGLE CONDUCTOR, DUAL STRING SUSPENSION

LEGEND

l. Anchor shackle 5. Line end yoke

2. Insulator yoke 6. Corona shield

3. Clevis ball 7. 90°Clevis eye, long

4. Socket clevis, long

8. Strain claap
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JOB NO. : DCIL-10S EXHIBIT : 15

UNITED NATTONS INDUSTRIAIL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DFEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORTFES

JUMPER, DOUBLE CONDUCTOR, SINGLE STRING SUSPENSION

LEGEND
l. Anchor shackle
2. Oval eye ball

3. Jumper yoke
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JOB NO. : DCIL-105 EXHIBIT : 16

UNITED NATIONS INDUSTRIAI, DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILFE ON OVERHEAD LINE ACCESSORIES

JUMPER, TRIPLE CONDUCTOR, TRIANGULAR, SINGLE STRING SUSPENSION

LEGEND
l. Anchor shackle
2. Oval eye bolt
3. Socket clevis
4. Clamp yoke

5. 300 1b. weight assy.
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JOB NO. : DCIL~105 EXHIBIT : 17

UNITED NATIONS TNDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVFRHEAD LINE ACCESSORIES

ANGLE, DOUBLE CONDUCTOR, HORIZONTAL, SINGLE VEE STRING SUSPENSION

—®

LEGEND
l. Anchor shackle
2. Oval eye ball, hot line

3. Socket Y - clevis with
spherical nut

4. Suspension angle yoke
5. 90°Y - Clevis eye

6. Corona free suspension clap
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JOB NO. DCIL-105 EXHIBIT : 18

UNITED NATIONS INDUSTRIAI DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

TYPES OF CORONA SHTIELDS, ARCING HORNS AND OTHER dARDWARFS

TYPE ASM-522 SERIES

7

ECON

—_——.

TYPE ASM~324 SERIES

CORONA SHIELDS
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EXHIBIT : I8

ARCING HORNS
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JOB NO. DCIL-105 EXIIIBIT : 18

—savifuayanseze )|yl G\ =

=D

FLAT ARMOR WIRE AND ROUND TIE WIRE

I )\ S—
i
| | [
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JOB NO. DCIL-105 FXHIBIT : 18

YOKE PLATE

L L ) LINK CHAIN
25} -1 _—
— =
|
L

EXTENSION STRAPS
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JOB NO. DCIL-105 EXHIBIT : 18

SOCKET EYES

SOCKET EYES SUITABLE FOR
FIT TING ARCING HORNS

/,

~\

ANCHOR SHACKLE

CROSS ARM STRAPS
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BALL HOOKS

———— e

BALL CLEVISES

BALL HOOKS FOR FITTING ARCING

——
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EXRIBIT : 8

BALL HOOKS SUITABLE
HORNS

T$J ]
s

E
!

CLEVIS CLEVISES }

CLEVIS EYE

BALL CLEVISES SUITABLE FOR
FITTING ARCING HORNS
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MARKET ANALYSIS

Overhead line accessories such as clamps, joinls, dampers,
spacers, elc., are esgenlial for efficient operat ion of  the
Lransmission and distribulion (T & D) system. As accessories
are used Logether with conducltors, the quaniaty of
accessories required 1n Lhe T & D systen s direclly

proportional Lo Lthe quantily of conducltors used.

According Lo the Secloral sludy carried oul by Lhe AIDMO,
the average annual increase in power generatl ing capacity  in
Lhe designated region is likely Lo range from 6,700 MW 1n
the early 1990s to nearly 9,300 Mw by 2010 AD.
Correspondingly, demand for various electrizcal  equipment
tncluding overhead line accessories i1s estimated Lo i1ncrease
substantially to be able Lo disltribule Lhe addilional power
generated.

Projected additions to Lhe overhead fLransmission and
distribution nelwork, as exlLraclted (rom Lhe AIDMO ReporlL on
Secloral study for the period 1991-2010, are given in
Exhibit-19. Transmission and distribulion voltages have been
grouped in this Exhibit in the following manner

Ultra High Voltage (UHV) 2 300 KV

High Voltage (HV) 60 KV Lo 225 KV
Medium Voltage (MV) - 1.1 KV Lo 33 KV
Low Voltage (LV) < 440 Volts

This Exhibil gives counlry-wise additions Lo overhead
Lransmisgion/distribution network by different voltage
classes for four 5-year periods belween 1991 and 2010  AD.

Exhibit-20 presents Lhe projected average annual addition to




the Lransmission and distribulion nelwork, by vollage class

and country for the same periods.

These projections are based on the additional generating
capacities projected by Lhe AIDMO. However, il was observed
that the aclual additions fto capacity in many couniries
during Lhe period 1986-90, were only aboul 50-80% of Lhe
projecitions made by Lhe AINDMO. As a conservalave  eslimate,
it 1s assumed Lhal only 702 of Lhe additional dgeneraling
capacily proposed 1n Lhe AIDMO Report  will  actually  be
implemented. Accordingly, Lhe annual demand for onductors

1s taken at Lo be 70% of Lhe projections made by Vhe AIDMO.

The lLransmission nelwork in the designated region 1s  partly
of Lhe double-circuit and partly of the single-circuil Lype.
UHV and LV networks are by and large of the double-circuit
Lype, while HV and MV networks are generally of Lhe single-
circuit type. Exhibit-21 presenlts the eslimated average
annual demand for conductors in the designated regson  over
four 5-year periods between 1991 and 2010 AD, by country,
weight and voltage-class. These estimates were arrived at,

based on the following norms used 1n Lhe AIDMO Reporl -

VolLage Class of Conductlor Tonnes/ckt Km
UHV 20.00
HV 6.50
MV 1.22
LV 1.75

As mentioned earlier in Lhis Section, the demand for
overhead line accessories is directly proportional to the
quantilLy of conductors required. For conductors of dif{(erent
voltage c¢lasses, the ATIDMO Report has used the following

norms to arrive al Lhe demand for accessories -
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Voltage Class Demand for Accessories expressed
of Conductor a3 ¥ of Weighl of Conduclors
UHV 25
BV 20
MV 15
LV 5

Exhibit-22 presenls Lhe ostimaled average annual demand for
overhead line accessories worked oul for four successive
5-vear periods between 1991 and 2010 AD. The average annual
demand for accessories i1ncreases (rom about 27,000 tonnes
during 1991-95, to aboul 35,000 tonnes during 2006-2010.

At presenl, nearly the enlire demand in the region is mel
Lhrough imporis. On a conserval ive basis, il i1s recommended
that two plants of aboul 12,000 tonnes per year, each
working in Lwo shifts, be set up Lo manufacture different
Lypes of overhead accessories. Identical plant sizes will
not only facilitale implementation, bull also help i

akttending to operalional problems wilh greater ease.

These plants will be able Lo meet aboutl 90% of the estimated
demand during 1991-95. Their capacil.ies may be expanded Lo
about 18,000 TPA by increasing the number of shifts to
three, to caler to the enlire demand during 2006-2010 AD.

One of the Lwo plants may be sel up in Tunisia, to caler
primarily Lo the Arab-African markel comprising Algeria,
Egypt, Libya, Morocco, Sudan and Tunisia. The other plant
may be located 1in Jordan to caler to tLhe market in Lhe
Middle-East, viz., Bahrain, Iraq, Jordan, Kuwait, Saudia
Arabia, Syria and the UAE.
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PROJECTED ADDITIONAL QVERABAD TRANSNISSION AND DISTRIBOTION NETWORK

ORITBD MATIONS INDDSTRIAL DEVELOPMENT ORGAWIZATION

D

ARAB INDOSTRIAL DEVELOPMENT AND KINING ORGANIZATION
PROJECT PROPILE ON OVERRBAD LINR ACCESSORIBS
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(Pigares in EN)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

Bakrain
torat
Irag
Jordan
fwait
Libya
Korocco
8. Arabu
Sudan
Syrna
tumisis

'Qll'.

06-2010
w n n w
. Q8 3 258
- 160 1151 119
. 811 A% 1S
16 11639 U8 0US

189

1583 202 5183

i 5099 10360
1816 04 2360
mm un na

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

1991-95
w w w ]
. Qe uns e
- 100 ns 863
- 1201 IS T Y[ A I [ ] H]]
A 9%66 21102 59520
- T IL11] "
189 S 669 190
. S S099 18350
- 68 6605 17020
1115 N 8086 i
- 306 {1} 041
W2 6673 46266 55700
. 859 6461 12496
. 2630 w1 s
$59 4014 1600 303N

1996-2000
o i} v W
- Q4 361 22585
. 160 1151 139
. 053! 275 135700
416 11639 24894 UHH
- 1553 W02 5193
189 504 669 190
. 512 5099 18360
. 3816 9104 23460
1030 mm 9831 1
- 0 Ha 6215
1077 9693 67200 0902
- Y] 6239 12068
1938 1938 6145 1754
0150 51862 202252 38S3IN

2001-2003
0ge w w A]
. Qn 1361 22588
160 1151 139
531 43750 135700
116 11639 4894 20215
1583 0 5183
189 504 669 190
- S1t2 5099 18360
016 9104 23460
1430 wm 9837 na
40 ULH 6215
1n 969} 67200 80902
- 916 6963 13465
1938 1938 6705 154
8750 51956 202976 8674

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

SINVIINSNOD
IN3IWJO13A3Q



408 M. : BCIL-15 UAITED MATIONS INDUSTRIAL DEVELOPMENT ORGANISATION e :

AND
ARAB INDUSTRIAL DEVBLOPMENT AND NINING ORGANIZATION

PROJECT PROPILE ON OVERREAD LINB ACCESSORIRS

PROJECTED AVERAGE AWADAL ADDITIONS 1O TRANSHISSION ARD DISTRIA0TION NETWORK
(Pigures 12 KN)
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ONITRD MATIORS IRDOSTRIAL DEVBLOPHENT ORGANIZATION
AND
ARAB INDOSTRIAL DEVELOPHENT AND MINING ORGARISATION
PROJECT PROPILE ON OVEREBAD LINR ACCBSSORIRS

ESTINATED AVERAGR ANRDAL DEMAND POR CONDBCTORS BY WRICA?

-------------------------------------------------------------------------------------------------------------------------------------------------------------
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PROJECT PROPILE ON OVERHEAD LINE ACCESSORIZS

ESTIMATED AVERACE ANNOAL DENAND POR OVEREEAD LINR ACCESSORIES

1996-2000 2001-2008

DAV v L1 ] DRV v HV v
- 180 5 830 780 1) 810

- 29 L] 3 29 M 51

- 1552 112 1987 1552 112 4987
2880 19 638 2580 2880 a9 638 2580
- w3 2 197 {3 2 i9?
135 %2 1 1 135 9 1 )
- 90 13t 675 930 11 675
694 XY 862 £84 M 362

1000 607 352 4 1000 607 M2 )
- 8f 166 228 8% 106 39
150 1764 1 197 150 1764 mi 1973
- 150 160 11}] 166 179 493
1360 154 §1] 185 1360 34 n 285
6125 9440 SI8lL 14160 6125 9456 S0 1an

TIIBIY : 22

(Pigures 1o N?)

----------------------------------------------------------

3008-2010
Ugv B N v
- 80 547 i
- ] 3 51
- 1552 1121 11
2880 a1 838 2500
283 51 197
13% 9 Y] 1
930 131 675
694 4} 862
1000 607 52 ]
- 86 106 129
150 1764 171 Hn
- 166 179 L H
1360 354 14 44}
6125 9456 5200 1N

SINVIINSNOD
IN3IWJO13A3A



SECTION - 5
PLANT LOCATION




DEVELOPMENT

CONSULTANTS

PLANT LOCATION

In the previous Section it was recommended that 2 plants,
each with a capacily of 12,000 TPA, be sel up al Tunisia and
Jordan Lo calter Lo the demand for accessories in the
designated reqgion. It is recommended thal Lhe sizes of the
plants be approximaltely the same, Lo ensure interchange-

abilily of parls, machinery, spares, etlc., amongst Lhem.

The selection of locations for establishing Lhe
manufaclturing plants was made, based on the the following

consideralions

o size of Lhe domest:ic market in each of Lhe 13

countries within the designaled region

o availabilily of raw materials within the designated

region

o proximity Lo sources of raw materials, and the

availabilily of road, rail or sea linkages

o availability of essential infrastructural facilities

such as power, waler, labour, etc.

o relationships and affiliations among different

nalions wilhin Lhe region
19) investment environment in different countries

In Exhibit-23, the average annual demand for overhead line
accessories belween 1991 and 1995 has been arranged country-
wise under two sub-regions, Lo demarcate Lhe markets served
by each plant. The plant in Tunisia, after fulfilling the

l
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rather small domestic requirement, will be able Lo meel the
demand from five olher couniries - Egypl, Libya, Morocco,
Sudan and Algeria.

It may be noted thal Egypl accounts for nearly 50% of the
demand in Lhis sub-region. Nevertheless, it is  recommended
that.  the plant be located in Tunissa. Fgypl, if required,
can also source its requirement from ihe planl  in  Jordan
which is located quite nearby. Although the technology  and
infrastructure required f(or manufacturing overhead line
accessories exisl bolh 1n FEgypt and Tunisia, the latler 1is
preferred as location for Lhe plant as 1t will help in
reducing regional imbalances. Tunisia will also  be a
convenient location for distributing Lhe: finished products
in Lthe Arab-African marketl. Also, according to the
investmenl assessmenl in Lhe Arab countries, the investmenl
environment in Tunisia has improved tremendously in  Lhe

recenl years.

The planl in Jordan will, besides salisfying the domestic
demand, be able Lo serve Lhe entire Middle East consisling
of Bahrain, Iraq, Kuwait, Saudi Arabia, Syria and the UAE.
More than 50% of the demand in this region arises from Iragq
itself, while aboul one-third is from Syria. The proximity
of the Jordanian planlL to both these markets will reduce
costs of Lransporting Lhe {inished products to a great
extent.
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UNITED NATIONS INDUSTRIAI DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVFRHEAD LINE ACCESSORIES

COUNTRY-WISFE AVERAGE ANNUAI, DEMAND FOR
OVERHEAD LINE ACCESSORIES (1991-95)

(Figures 1n Tonnes)

Algeria
Egypl
L.abya
Morocco
Sudan

Tunisia*

891
131

169

Iraq
Bahrain
Jordan*
Kuwai .

S. Arabia
Syria

U.A.E.

135
820
520

207

181

* Locabtion

of Plants
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MANOFACTURING PROCESS

The major processes involved in the manufacture of overhead

line accessories are

o Forging of hardware like hooks, clevises, anchors,
nuts, bolts, etc. The forged components are made

either from mild steel or from high tensile steel.

o Die casting of aluminium alloy components like

conductor clamps, spacers, insulator fittings, etc.
o Machining of forged and cast components.
o Hot-dip galvanising of forged components.

FORGING

Forging 1is a forming process in which metal is plasticall.
deformed into a predetermined size and shape. The process is
carried out at elevated temperatures by applying a
compresgaive force either by a hammer, press or upsetting
machine. Forged materials have high strength and ductility,
and offer great resistance to impact and fatigue loads.
Forging also allows the material to be displaced where it is

needed, thus effecting considerable reduction in weight and

cost.

Forgings are classified, based on the method of forging, 1in

the following manner

Smith Forging
Drop Forging
Machine or Upset Forging

© 0 O ©o

Press Forging
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All the above methods produce forgings with similar
mechanical and metallurgical properties. Selection of a
particular method depends on the gquantum of production
desired and its comparative ability to make the grain flow
lines follow the contour of the finished product. The
process flow chart, showing different stages involved in

forging of overhead 1line accessories, is given in
Exhibit-24.

Preparation of Stock

The forging stock is generally a round, sguare or hexagonal
bar, cut to length to provide the volume of metal needed for
forging. The cut length also includes excess material to

allow for flash and other wastage.

Hacksaw, bandsaw and circular cold saw are machines used for
cutting the stock to size. Another cutting method used for
cutting small sized stock is abrasive cutting. This method
is very fast and is economical for large volume of
production.

Heating

Maximum safe forging temperatures for carbon and alloy
steels are given in Exhibit-25. The forging temperature
decreases as the carbon content increases. The higher the
forging temperature, the greater is the plasticity of the
steel which results in better forging and less die wear.
However, this exposes the material to the danger of

overheating and excessive grain coarsening.

It is necessary for the heating time to be sufficient to
bring the centre of the steel forging stock to the forging

temperature. Heating the stock for a longer time than is
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necessary leads to excessive decarburisation, scale and
grain growth. The finishing temperature should be well above
the transformation temperature of steel, to prevent
excessive wear of the dies. However, it should be low enough
to prevent excessive grain growth. For most carbon and alloy
steels, the temperature range of 982 - 1093°C is suitable
for finished forgings.

In general, batch type furnaces are employed for heating
steel to forging temperatures. Slot-type batch furnaces may
be o1l fired or gas fired. Burner units are normally placed
in the side walls of the furance. Such furnaces heat 250 to
490 kg of steel per hour, per square metre of hearth. These
furnaces are provided with temperature control devices like

platinum thermocouples or radiation type pyrometers.
Descaling before Forging

Prevention of scale formation during heating, or removal of
scale between heating and forging results 1in larger die
life, smoother surface of the forging and improved
dimensional control. Besides, a scaly forging makes hot
inspection undesirable and increases the cost of cleaning.

It is preferable to adopt controlled heating methods, to

minimise scale formation.

Forging

Major types of forgings are briefly described below
Smith Forging

Smith forgings are produced without the use of impression
dies. The forging is done between flat dies. Sometimes, hand

tools are used to obtain desired shape on the forged
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material. These forgings are made where quantities are too
small to justify the cost of impression die equipment or
where sgizes are too large or too irregular to contain them

1n the usual impression dies.
Drop Forging

Most drop forgings are produced by shaping hot plastic metal
within closed dies. The die for drop forging contains the
impression of the desired part, in addition to one or more
preliminary impressions that may be required to shape and
position the stock before it can be forged in the final
impression. When preliminary forging steps are numerous or
the forgings are large, two or more sets of forging dies may

be required.

In general, gravity drop hammers or power drop hammers are
used for producing closed die forgings. Rated size of these

hammers may range from 500 lbs to as much as 30,000 lbs.
Upset Forging

Upset forging machines produce forgings by pushing or
squeezing the metal under pressure. The number of passes or
strokes may be only one or many depending on the volume of

metal which must be upset.

The dies and tools most commonly used in an upset forging
machine consist of a pair of rectangular blocks or inserts,
and one or more heading punches. The mating faces of the two
die blocks have suitable grooves in the horizontal position
for gripping the forging stock. The punch end contains some
or all of the die impressions. Rest of the impressions are

contained in the gripping dies. The grade of material used
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in the die block and punches is hot working steel. Both the

dies and the punch are hardened.

Different sizes of nuts and bolts and other bar stock items

are formed on this type of machine.

Press Forging

Forging presses incorporate a ram that moves in a vertical
direction to exert a squeezing action on the workpilece; this
1s 1in contrast with the repeated bhlows made 1in upset
forging. In general, presses can produce all types of
forgings that hammers can produce. In addition, presses can
forge some alloys of moderate ductility that would shatter
under the blows of a hammer. Higher production rates are
possible with presses rather than with hammers. Dies can be
less bulky; therefore, it requires less tcol steel to make
dies. Presses deliver consecutive strokes of equal force,
and are therefore less suitable for pre!iminary shaping
operations such as fullering, edging, etc. However, they are
not well suited for forging unsymmetrical workpileces and

parts containing thin sections.
Trimming and Grinding

For small quantities or large sized forgings, sawing or
other machining operations may be used to remove flash. For
large quantities, the cost of trimming dies can usuvally be
justified. Most forgings produced in closed dies are die
trimmed. For purpose of die trimming, forging materials can
be divided into two groups; those that can be trimmed cold
and those that should be trimmed hot. Generally, a forging
can be cold trimmed satisfactorily if the work metal in the
"to be trimmed®” condition has a tensile strength of not more

than 100,000 psi, or a hardness of not more than 207 BHN.
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Cold trimming refers to the trimming of metal flagh at a
temperature below 139°C. Hot trimming 18 done at
temperatures as high as 982°C or above for steels or other
ferrous alloys. When steel forgings are reheated specially
for hot trimming, a temperature of about 538°C is ordinarily
used in order to minimise scale formation. Generally, an
increase in trimming temperature, results in a decrease in

power requirement.

After the flash has been trimmed off, the forging is dressed
up by hand grinding to remove burrs and other materials that

stick in its holes or cavities.

Heat Treatment

Most forging specifications require heat treatment after
forging, to obtain desired properties. The nature of
treatment required depends on the type of steel used.
Processes adopted for heat treatment of forgings include
normalising, annealing, o1l or water quenching and

tempering.

The normalising process consists of heating the forging to a
temperature which 1is just above its critical temperature
(about 850°C for mild steel), and then allowing it to cool
in air. This refines its structure and removes the stresses

developed in it during hot working and irregular cooling.

Annealing is a similar process, but cooling is carried out
very slowly. The softest possible condition for machining is

achieved by this process.

During quenching, the steel is heated to a temperature above
the critical temperature and immersed either in oil (for

toughness) or in water (for hardness). It retains
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permanently the free structure induced by heating above the
critical temperatures. Bul the strains caused must be
relieved by tempering. Alloy steels are rarely gquenched in

water.

Steel is reheated after tempering to a temperature below the
critical point and then allowed to cool. This precedure
relieves stresses, toughens the material and amakes it less

brittle,
Inspection and Testing of Forged Components
Routine inspection 1ncludes the following operations :

o Checking the forging dies and tooling equipment for

dimensions and surface condition

o Inspection of forging stock for possible defects

such as seams, piping and cracks

o Inspection of forgings during the forging operations
for proper die alignment, size, unfilled se~ctions,

cold shots and other defects visible to the eye

o Cold inspection of forging for surface conditions

and defects visible to the eye

0 Final inspection for size, alignment, tolerance and
any other condition that might be routine for the

component forged

o Additional inspection generally carried out on
sampling basis includes checking the forging stock
for chemical composition, checking hardness after

heat treatment, grain {low inspection, tensile and
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notch impact tests, Magnaflux, Magnaglo or 2Zygio
inspection, macro or micro inspection, weighing,
etc.

High quality forgings are also tested for internal defects

by X-ray or ultrasonic equipment.
Cleaning of Forgings

The methods that are used most commonly for removing scale

from forgings are

Abrasive blasting
Tumbl ing

Brushing

Acid pickling

Salt bath descaling

© 0 0 0 ©

Abrasive Blasting : Abrasive blasting is the most widely
used process for removing scale. It is compatible with high
volume production and can also be used for descaling a few

forgings.

Tumbling : Barrel finishing (tumbling) is often used for
removing scale, particularly from small symmetrical
forgings. However, forgings of complex shape, with deep
recesses or other irregularities cannot be descaled
uniformly by tumbling. Size of the forging also limits the
efficiency of tumbling.

Brushing : In the absence of any other descaling process,
all forgings are at least brushed to remove scale adhering

to their surface.
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Pickling : The use of pickling as the only treatment for
scale removal 1is on the decline. However, 1its use as
supplementary treatment following abrasive blasting or salt
bath descaling is more common. Forgings are pickled 1n a
solution containing sulphuric acid or hydrochloric acid of

3% concentration at 60°cC.

Salt Bath Descaling : Salt bath descaling followed by
pickling as mentioned above is an effective method for
removing scale from carbon, alloy and tool steels as well as
for descaling other metals. However, this method requires
relatively elaborate equipment, tLhe cost of which cannot be
justified except in case of continuous and/or high volume of

production.
DIE CASTING

Most of the overhead line accessories are made of aluminium
alloys because of their low weight, resistance to corrosion,
high electrical conductivity and easy machinability. These
are manufactured by die casting. Die casting process uses
permanent metal moulds instead of sand moulds used in sand
casting. Metal moulds produce castings with better surface
quality and dimensional accuracy. The cooling rates in the
metal mould castings are faster than i1n the sand moulds and
thus parts manufactured using metal moulds have better

refined grain structures.

There are two types of die casting - gravity die casting and
pressure die casting. Mould filling in gravity die casting
is by the force of gravity, whereas in pressure die casting
the molten metal is forced at high velocities by applying
pressure. Because of this type of filling, the pressure die
casting process can produce shapes that are more comp }ex

than those produced by gravity dic casting.
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Process flow chart for die casting is shown in Exhibit-26.
Charging

The furnace charge may be made of either one or a
combination of the returned gates and risers, returns from
machining operations, pre-alloyed ingots, primary metal
together with alloying elements, or hardeners. The selection
of metal for the charge depends on melting equipment and
capacity, composition and quality of the alloy needed and

availability of analytical equipment.

In general, the plants producing aluminium alloy castings
for overhead line accessories melt their charge in a low
frequency induction furnace. The yield in these plants
varies from 45-50%. Generally, the charge is made of 55%
pre-alloyed ingots and 45% foundry returns in the form of
gates, risers, sprues, etc. Therefore, it is necessary that
all the foundry returns are collected, segregated on the
basis of their chemical composition and stored separately.
Alternatively, one may accumulate all the foundry scrap and
remelt it in a reverberatory furnace, for processing into
foundry pigs to be used as melting charge. However, this
alternative 1is very expensive and may not be economical if

the foundry scrap is not available in large quantities.
Malting

In most cases, electric furnace-melting of aluminium alloys
for casting is done in low frequency induction furnace of

the channel (core) and coreless type.

|
\
|
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Channel induction furnaces for melting aluminium have power
rating ranging from 20 to 200 KW, capacities of 320 to
1360 Kg of aluminium, and melting rates of 45 to 450 Kg per
hour. They operate frequencies of 50/60 hertz and can melt

about 2.2 Kg of aluminium per kilowatt hour.

Coreless furnaces have the same melting and steering action
as channel furnaces and there is little loss of metal by
oxidation. This type of furnace has no channels to clean and
it 1s not necessary to keep the molten heel 1n the furnace.
It 1is thus adaptable to batch type operation. The initial
charge should consist of large shapes which occupy at  least
15% of furnace capacity. Following melt down of the large
shapes, subsequent charges may consist of any convenient

forms or even fines.

Coreless frequency induction furnaces are made in sizes
ranging from 75 to 750 KW with capacities of 160 to 3200 Kg
and can melt 120 to 1600 Kg of aluminium per hour. These

furnaces melt about 1.8 Kg of aluminium per kilowatt hour.

Transfer of Molten Aluminium

Because of its extremely high conductivity and its
sensitivity to oxidation, molten aluminium must be
transferred with as little turbulence as possible. It is
preferable to have furnaces near the moulds and to pour the

metal by hand, rather than to transfer it from a central
furnace.

Where central melting 1is done, it is advisable to have
several intermediate holding furnaces that can be hot

charged directly from the central unit.
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Pouring

Pouring temperature depends on die composition, moulding
process used, section thickness and gating systems. If the
metal is poured too cold, defects such as misruns, cold
shots, and shrinkage are likely to occur. If the metal is
poured too hot, then coarse drains, porosity, extreme
shrinkage and hot tearing are likely to occur. For all
aluminium alloys, the grain size increases as pouring
temperature is increased. The best practice would be to pour
the casting at the lowest temperature that will provide a

defect-free forging.
Moulding Machine
Gravity Die Casting

Manually-operated gravity die casting machine may consist of
the simple "book"™ mould arrangement shown in Exhibit-27. For
castings with high ribs or walls that require mould
retraction without rotation, the machine shown in Exhibit-28

can be used.
Pressure Die Casting

Cold chamber machines are almost universally used for
pressure die casting of aluminium alloys. Hot chamber
machines are wunsatisfactory mainly because of the ready
reactivity of molten aluminium with steel. The pick up of
iron by aluminium in the cold chamber is negligible as the
actual contact between the molten metal, the chamber and its

plugger is only momentary.
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Pettling and Grinding

After solidification and ejection, castings have gates,
risers, sprues and flash materials attached to them. During
fettling, these are removed by sawing. Any other foreign
material adhering to the casting is ground off by hand
grinders. The castings are cleaned to remove materials that
may be adhering to the surface after the cutting/grinding
operation. TIf the castings do not need any heat treatment,
they are generally shot blasted to obtain a bright and

smooth surface.
Heat Treatment

Three basic types of thermal treatment are commonly employed
on aluminium alloys solution heat treatment, precipitation

heat treatment and annealing.

Solution Heat Treatment : The solution heat treatment
process consists of heating alloy castings to a temperature
in the range of 482 to 540°C at which certain constituents
go 1into solution. Thereafter, the casting is quenched to
maintain these constituents in solution during the period of

cooling.

Precipitation Heat Treatment : The precipitation heat
treatment process consists of heating the alloy to about 120
to 204°C to accelerate precipitation and agglomeration of

the constituents. This usnally follows solution treatment.

Annealing : In the annealing process, castings are heated to
a temperature which falls in the range between the solution
and precipitation heat treatment temperatures. This is done
with a view to attain complete precipitation and to remove

residual strain.,
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Inspection and Quality Contro)

Inspection and quality control procedures for ~hecking s1ize,
shape, chemical composition, and external and internal
surface defects are similar to these described in case of

forged components.
Die Casting Dies

A die casting die consists of two halves arranged to open
and close with a vertical parting on die casting machine.
One die half, called the cover die, 1s stationary while the
other die half, known as the ejector die, moves during

opening and closing.

Gravity Die Casting Dies : The gravity die casting dies and
cores are made of dense, heavy duty cast iron, i.e.,
mehanite or steel. There are two types of cores commonly
used in gravity die casting namely fixed cores and movable

cores.

The fixed cores can be withdrawn with the mould and are
fastened to the mould body. On the other hand, movable cores
are separate from the die blocks. They are drawn before
parting the mould. These cores are withdrawn as soon as the
metal starts to sol ‘dify, by means of the rack and pinion

mechanism, screw mechanism or hydraulic mecharism.

The two halves of the die blocks may be mounted on a sliding
carriage where one half is fixed on one side and nther half
is movable along a horizontal bend. Thickness of die block
walls usually varies from 20 to 25 mm. Ribs and flanges are
provided on the outer surfaces for strengthening the moulds.

Moulds are usually coated with a refractory wash and then
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with lamp black, to reduce the chilling effect on the metal

and to facilitate the removal of the casting.

Castings are often removed before they are completely
solidified to prevent cracks which may develop as a  result

of shrinkage strains.

Pressure Die Casting Dies : Pressure die casting dies for
aluminium alloys are usually made of heai treated low alloy

steel having high resistance to heat, erosion, wear, etc.

Die casting dies should be designed, taking into account the

following
o the cost of flash removal
o non-refractory nature of the die
0 artificial means of venting

o location of the runners and risers to ensure CASYy

removal of casting
0 proper type cores
MACHINING OF FORGED ANC CAST COMPONENTS

In order to reduce Corona effect, the overhead line
accessories are designed to have smocth surfaces and regular
contours, without any sharp corners or bends. Holes,
wherever required, are drilled to ensure accurate fastening.
In order that the clamps hold the conductor properly, their
bearing surfaces are grooved and machined. Fasteners like
nuts and bolts are designed to have standard threads. Tn
order to providz these characteristics, most of the forged
or cast components must go through one or more of the

following cperations
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Turning

Chamfering

Milling

Plain surfacing and facing

Drilling and boring

© 0 0 0 o O

Thread cutting and thread rolling

It i1s to be noted that overhead line acceesories are fitted
at locations where no rectifying facilities are available.
Therefore, they need to be accurately processed and checked.
They should be processed with the help of jigs and fixtures

to maintain uniform accuracy 4nd alignment.

In addition to the machines required for the above
operations, the plant will also need machine tools for
making forging and casting dies. The die making will need

die sinking as well as precision boring machines.
HOT-DIP GALVANISING

Overhead line accessories made of iron/steel are exposed to
the atmosphere. They are affected by corrosion caused by the
sun, wind, rain, snow and damp soil. To prevent this, it is
a general practice to give a hot-dip galvanised coating to
the accessories. Thus, all the forged components made from
mild steel or high tensile steel are galvanised in
accordance with the standard specifications given by ASTM

designation A-153.

To test the wuniformity and thickness of the galvanised
coating, the Preece Test as given by ASTM Designation A-90

ig used.
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Hot.-dip galvanising i1nvolves the following stages :

acid pickling
water rinsing

fluxing a:.d dipping

© © o0 ©

drying
Acid Pickling

An aqueous solution of sulphuriec acid is commonly used to
remove mil)] scale and rust from the steel parts prior to
galvanising. The concentration of sulphuric acid in pickling
baths normally ranges from 47 to 100 grams of sulphuric acid
per litre of water. To increase their effectiveness,

sulphuric acid solutions used are always hot (60 to 80°C).

In order to retard or stop the chemical action of the acid
on base metal, a number of inhibitors are used. The most
effective inhibitor 1is 1iron sulphate. TIron sulphate is
produced by the action of sulphuric acid on the base metal.
However, as 1its concentration increases in the acid
solution, it inhibits the chemical action of the acid. 1In
general, the concentration of iron sulphate is kept at 0.2%

of the weight of sulphuric acid.
Water Rinsing

Pickled components are rinsed thoroughly in a mixture of hot
water and 10% sodium hydroxide solution. Rinsing is done at
93°C to neutralise the residual acid, if any. The components
are subsequently rinsed in hot water baths to remove traces

of sodium hydroxide solution.
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Fluxing and Dipping

Although pickling and water rinsing operations remove rust
and scale from the components, small traces of impurities 1n
the form of oxides, sulphates and sulphides may remain.
These impurities, if present, interfere with the iron-zinc
reaction when the steel parts are immersed in molten zinc.
Flux 1is used to remove these impurities, and to keep that
portion of the surface of the zinc bath in which the
components are immersed, free from oxides. Zinc ammonium

. chloride is commonly used to provide 4 flux blanket on the
molten zinc bath. This floats on the surface of the bath and
wets the surface of the components dipped into the zinc
bath.

The quality of zinc coating on the components depends on the

following factors

purity of zinc

bath temperature

bath alloying elements
immersion time

withdrawal rate

¢ 0 & 0 0 O

cooling of coated wires

Purity of Zinc : Pure zinc gives good bending property to
the coatings and facilitates the formation of thick and
uniform coatings. Impurities in zinc will result in scaling

of f of the layer of zinc coating.

Bath Temperature : Zinc baths are usually maintained at
temperatures ranging from 443 to 465°Cc. If the bath
temperature is raised beyond this range, formation of oxides
at the bath surface i1s accelerated and the quality of

coating is affected.
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Bath Alloying Elements : Traces (0.02% to 1%) of alloying
elements such as aluminium, tin and antimony are used to

give brightness to the zinc coating.

Immersion Time : The thickness of coating i1ncreases with
increase 1n immersion time. The duration of immersion is
usually in the range of 1 to 5 minutes. For best results,

the components should be submerged as rapidly as possible.

Withdrawal Rate : To provide a uniform coating »f minimum
thickness, the components are withdrawn from the zine bath
slowly and at a controlled rate, permitting ina X imum
drainage. The optimum withdrawal rate for most articles is

about 0.025 metres per second.

Cooling of Coated Wires The coating can continue to
diffuse at an elevated temperature, after the surface layer
of zinc has frozen. This type of post-immersion diffusion
may occur if cooling is hindered by stacking of the parts,
or due to retention of heat in the excessive cross-sectional
area of the part. Diffusion may convert a part or whole of
the pure zinc layer to iron-zinc alloy, thus decolourising
the surface and affecting its properties. To overcome this
problem, parts taken out of the zinc bath should Le spaced
out adequately to ensure fres circulation of air. Parts with
heavy cross-sectional area will require forced cooling with

air or water.
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PROJECT PROFILE ON OVERHREAD LINE ACCESSORIES

PROCESS FLOW CHART : FORGING

RAW MATERIAL

PREPARATION OF STOCK

HEATING

FORGING

TRIMMING & GRINDING

HEAT TREATHMENT

INSPECTION & TESTING

CLEANING

INSPECTION

STORE/DESPATCH
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ARAB INDUSTRIAL DEV.:LOPMENT AND MINING ORGANIZATION

PROJECT PROFILFE ON OVERHEAD LINE ACCESSORIES

MAXTMUM SAFE FORGING TEMPFRATURES FOR
CARBON AND ALLOY STEFL

Carbon Conlenl Maximum Forging Terperalure  (°C)
(%) Carbon Steel Alloy ShLeel
0.10 1288 1269
0.20 1274 1246
0.30 1260 1232
0.40 1246 1232
0.50 1232 12232
0.60 1205 1205
0.70 1190 1177
0.90 1149 . -

1.10 i207 -
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BOOK-TYPE MANUALLY OPERATED PERMANENT MOULD CASTING MACHINE

_ RUNNER
WEB 3

- [ [ WEB GAT CORE PLATE
: POURING BASIN [ VENT i
B ] rRACK !

MOULD HALF ___ ] . CPINION o
- ] ’

SPRUE *

* RS
’ 1
) ECCENTRIC MOULD CLAMP '
- GATING SYSTEM Q
] CORE PIN
) RISER MOULD CAVITY T_\I

MOULD HALF
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JOB NO. : DCIL-105

EXHIBIT : 28
UNTTED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND
ARAB TNDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHFAD LINE ACCESSORIES

MANUALLY OPERATED PERMANENT MOULD CASTING MACHTINF WITH STRAIGHT LINE RETRACTION

ALIGNMENT PIN

MOULD HALF POURING BAS]N
- GATING SYSTEM
ECCENTRIC MOULD CLAMP =
GEAR BOX FoR ] ” ) EJECTOR PLATE -
MOULD MOVER 9

ve -

L

GEAR ROX
EJECTOR PIN

MOULD HALF
CORg
ALIGNMENT KEY

BASE
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PLANT AND EQUIPMENT
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TLANT AND EQUIPMENT

As mentioned in the Section on Market Analysis, the average
annual demand for all types of overhead line accessories in
the designated region during 1991-95 is estimated as about
27,000 TPA. This is estimated to grow to about 35,000 tonnes
by 2010 AD. Product and operation-wise break-up of
capacities of the recommended overhead line accessories

plants is shown in Exhibit-29.

The total capacity has been fixed at 24,000 tonnes per
annum, to be produced at two plants. While determining the
capacities of the plants that will produce accessories, it
is reckoned that by operating in two shifts these will be in
a position to meet 90% of the estimated demand during the
first 5-year period of 1991-95 and 70% of the demand

envisaged during the last ten years, i.e., 2001-10.
Each plant will have the following facilities

Aluminium Pressure Die Casting Shop

Forging Shop

Cast Iron Foundry

Forming and Fabrication Shoo

Machine Shop, Tool Room and Die Repair Shop
Hot-dip Galvanising Shop

Quality Control and Material Testing Laboratory
Maintenance Shop

0 ¢ 0 0 0 0 0 0 o

Auxiliary Equipment and Yand Tools Section
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Bach plant is desigred, based on the following annual
capacity :

o Aluminium Pressure Die Casting 900 Tonnes
o Steel Forging 3800 Tonnes
o Cast Iron Foundry 1000 Tonnes
o Aluminium and Steel Forming 2600 Tonnes
o Steel Fabrication 3900 Tonnes

Equipment for Aluminium Pressure Die Casting Foundry

The aluminium foundry has been provided wich two induction
melting furnaces, each with a 0.84 tonne crucible capacity.
Two pressure die casting machines and two intermediate
holding furnaces, each with a holding capacity of 0.84 tonne
per hour have also been provided. The basis for selecting
the above equipment is presented in Exhibit-30. All machines

will be operated in two shifts.

Brief specifications of all wajor and auxiliary equipment
along with their requirement of power, water, etc., are
presented in Exhibit-31.

Equipment for Forging Shop

Forging shop has been provided with pneumatic hammers, power
drop hammers, horizontal press, trimming press and other
allied equipment. Brief specifications of these and material
handling equipment are presented in Exhibit-32. The above
Exhibit also shows the requirement of utilities such as

power, water, etc. for each of the above equipment.

Pattern of material flow in the forging shop is shown in
Exhibit-33.
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Equipment for Cast Iron Foundry

The product-mix for the cast iron foundry shall be as

follows :

o Counter Weights and Jumper 350 Tonnes
Weights (Cast Iron)

o Vibration Damper Weights 600 Tonnes
(Cast Iron)

) Miscellaneous Items like 50 Tonnes
Sockets, ete. (Ductile Iron)

In order to be able to achieve the above production targets,
the foundry has been provided with two induction melting
furnaces, each having crucible capacities of 0.81 tonne
each. Besides, two sets of sand moulding machines, two heat
treatment furnaces, a sand processing plant of 700 kg batch
capacity, a shot blasting machine and allied equipment are
also to be provided for. The plant is also provided with a
sand and material testing laboratory. Basis of selection of

the above equipment is prcesented in Exhibit-34.

Brief specifications of major and auxiliary equipment along
with their power and water requirement are given in
Exhibit-35.

As the types of castings made from the sand moulding process
are few 1in number, requirement for the type of wooden
patterns is also small. Thus, it is suggested that these be
procured from external sources. However, necessary
woodworking tools are being provided for repair of patterns,

whenever needed.
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The plant shall produce 50 tonnes of ductile iron castings
annually. These castings will be made by the permanent mould
process. These moulds shall be cast and machined 1in the

plant itgelf.

Brief specifications of material handling equipment required
in the plant are also presented in Exhibit-35. The flow of

material in the foundry is shown in Exhibit-36.
Forming and Fabrication Shop

The forming and fabrication shop will manufacture the

following types of items

0 Cross-arms and brackets made of angle i1ron cross

section

o Yoke plates made of mild steel; mild steel plates

will be cut to shape and size, and duly drilled

o Earthing equipment like plates and pipes, cut to

shape and size, and drilled

o Guys made from steel wires. The steel wires will be

cut to size and the ends spliced into loops

o Armour rods which shall be made from aluminium

wires, and cut to size

o Corona shields and arcing horns, shall be made from

aluminium tubes and pipes and bent to shape

o Spacers shall be made from steel wires and bent into
circular rings. Ends of the circular rings are to be
joined by clamps. The steel wires shall be purchased

from external sources, duly galvanised and stranded

L---------

| | | 1 T
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o Compression and mid-span joints comprising steel
sleeves, aluminium sleeves and clamping wires -
These items shall be cut to size from basic raw

materials like tubes, sleeveg and wires

o Washers shall be punched from mild steel on to

aluminium sheets

Brief specifications of the equipment required for
manufacturing the above items are presented in Exhibit-37.
It is observed that the above items will require a large
volume of manual work. Accordingly, equipment like work
benches, vises, surface plates, wire forming tools, hand
oxy-acetylene cutting sets, welding sets, etc., that will be

required have been specified later in this Section.

Most of the angles will require to be galvanised, facilities

for which have been provided in the plant.
Machine Shop, Tool Room and Die Repair Shop

Most of the overhead line accessories need to be drilled
after being cast, forged or fabricated. However, a few of
them like nuts, bolts and stay rods will need turning and
thread cutting. Considering the above requirement, the
Machine Shop should include only drilling machines,
automatic thread rolling machines, nut tappers and a turret
lathe.

The plant will use a number of forging dies, pressure dies,
casting moulds, permanent moulds for ductile castings,
shearing and cropping blades, and a variety of drills, taps,
thread rolling dies, etc. In order to repair and regrind the

above mentioned tools, it is necessary that the plant should
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be equipped with a number of machine tools like centre
lathes, milling machines, die sinking macnines, jig borers,
surface and universal cylindrical grinders, etc. Exhibit-3g
shows the equipment for the Machine Shop, Tool Room and Die

repair Shop.
Hot-Dip Galvanising

All the overhead line accessories except for aluminium
products are to be galvanised. An acid pickling tank with
four chambers has been provided to pickle 8 tonnes of
material. Cycle time for galvanising has been taken as 10
minutes. List of equipment required for Galvanising Shop 1s

presented 1in Exhibit-39,.
Quality Control and Material Testing Laboratory

To ensure that the accessories function as specified by the
designer of the equipment, they must be made from raw
material of good quality. This wiil enable them to fulfill
the expected service requirements. Raw materials and
finished products are to be tested before the manufacturer

can provide assurance on product quality.

A material 1s tested to ascertain its physical and chemical
properties. Physical properties of a material will, in

general, include the following

Tensile strength
Compression strength
Impact strength
Shearing strength
Bending strength

Elongat.ion

o © 0 0 0o o D

Hardness
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Chemical analysis involves testing of variocus amounts of

elements present in a metal.

Apart from the above tests, metals are sometimes subjected
to metallographic tests and/or non-destructive tests. In a
metallographic test, the grain structure and the
distribution pattern of various elements in the metal are
observed. Non-destructive tests are carried out to detect
the surface and sub-surface defects in castings and

forgings, and some of the machined parts.

In the material testing laboratory, facilities to conduct
various physical tests are provided. A material testing
spectroscope and a carbon and sulphur analyser have also
been provided to conduct chemical analysis of the molten
metal from the induction furnace. Chemical analysis can be

done for other material specimens also.

Non-destructive testing equipment like X-ray equipment,
ultrasonic testing equipment and magnetic crack detectors
have been provided to check castings and forgings for

internal defects and sub-surface defects.

In addition to checking physical, chemical and mechanical
properties of the components, it is necessary that each
component is checked for its dimensional accuracy and
surface finish. These are generally checked after every
stage of the manufacturing process. For checking the
profiles of various castings, forgings and machine parts,
the plant will need a number of templates and gauges. These
shall be made in the shop itself.
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List of material testing equipment 1is presented in
Exhibit-40. The measuring instruments have been listed in a

separate Exhibit along with the hand tools.
Maintenance Shop

The overhead line accessories manufacturing plant is spread
over a large area. The buildings include s1x main
manufacturing shops, few utility centres, administrative
building, etc. Each shop houses different types of
equipment, and therefore has varying maintenance
requirements. Considering the above factors, the plant

maintenance function has been divided into two parts

o Central Maintenance Shop

Lo} Local Maintenance Centres

The function of the central maintenance shop will be to
co-ordinate activities of the local maintenance centres as
well as tc provide help 1n terms of technical guidance and
manpower 1in case of major break-down or major overhaul of
the equipment. The central maintenance workshop shall also
maintain utilities and their network. Maintenance of
building, general environment and vehicles will be

controlled by this department.

List of equipment required in the central maintenance shop
is given in Exhibit-41. The central maintenance workshop is
not provided with machine tools like lathes, drilling
machine, shapers, etc. It is expected that such help,
whenever required, shall be obtained from the machine shop,

tool room or die-repair shop.
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Each local maintenance centre shall be located in the
individual manufacturing shop. These !ocal centres will
perform routine maintenance of the equipment in that shop.

Each of these centres shall be equipped with maintenance
kits and tools.

Auxiliary Equipment and Hand Tools

Each shop has been provided with a number of equipment for
material handling. In estimating the type and number of
shops, in-shop, intershop and intershop-store movement of
materials have been given due consideration. Three forklift
trucks, two inter-bay material transfer trollies, four hand
push trollies and two trucks are prescribed for this

purpose.

The requirement of these equipment has been determined,
based on estimated number of unit load movements of
materials. On this basis, the number of forklif* trucks
needed is estimated as two. This estimate is based on full
load movement and may not be possible in all cases. Hence,
another forklift truck has been provided which may serve as
a standby.

Racks, wooden skids, pallets, bins, workers' benches, etc.,
are included for intermediate material storage and transfer

of materials from shops to stores.

The above equipment along with their brief specifications
are presented in Exhibit-42. Hand tools, measuring tools and
other miscellaneous tools for production and maintenance
needed for day-to-day operation are also presented in the
same Exhibit.
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' J@ 20. : DCIL-165 EINIBIT : IS
l WNITED NATIOES INDOSTRIAL DEVELOPNENY ORGANIZATION
AND
ARAD TNDOSTRIAL DEVELOPNENT AND NINING ORGARIIATION
l PROJECT PROFILE ON OVEREEAD LINE ACCESSORIES
l CAPACITY OF OVERHEAD LINE ACCEZSSORIES PLANT
{Figures in Tonnes}
I e Capanily ‘.)pkralmn-u|s'-____"“____r_w_“__h Capacity :
S Tyee of Overhead Rl Al Steel  Sterl Slewi ! P in Produet -
Line Accessory Casting Forming Furging Furming Fabricaling Casting iron Casting wi§e
I} Clamps and Yoke Plales 20 n 0 - 562 - 3 2648
' 3} Cospression and Mid Span Joinis - 1679 - 50 - - . 1724
3} Insulalor Metallic Parls and ils - b3 6849 13} - - - 12
l Protective Devices like Corosa
Shield Arcing Horn, elc.
' 4} Spaver 194 - - 113 - - - 533
S| Arsour Bods - AN - - - - - N
' 5 "ibralion Damper, Counlerveight - - - - - s - 1735
and Jusper Weight
l 1l Hardware
i} Wuts and Bolls - - 495 . - - - 495
l 11} Socket, Clevis, Looks, Shackles, 168 14 3i68 - 140 - 1 4612
Barlhing Equipment and OLher
Hiscellaneous Itess
l 8 Guy Wires - - - 5% - . . 2594
84 Pole Pitlings like Stay Rods, - - 10 - 913 - - 10021
Washer Cross-arms, Slaples, elc.
. 104 Capacity Required 2518 1092 10846 3430 1y 1785 150 34906
114 Capacily recossended 1800 2800 1600 2400 1800 1900 100 24400
' {ur Lhe regicn )
124 Capacity of each plant %00 1400 1300 1200 1900 950 50 12200
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JOB NO. : DCIL-105 EXHTBIT : 30

.

UNTTED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAIL DEVELOPMENT AND MINING ORGANIZATTON

PROJECT PROFILE ON OVERHFAD LINE ACCFESSORIES

BASTS OF SELFECTION OF MAJOR EQUTPMENT FOR
ALUMINTIUM PRESSURE DIE CASTING FOUNDRY

I. Annual demand for aluminium castings 1800 Tonnes
2. Annual production load for each plant 900 Tonnes
3. Annual requirement of sound casling 300 Tonnes
4. Annuol requirement of molten melal 2000 Tonnes

(on Lhe basis of 45% yield)

5. Annual requirement. of molten melal 2300 Tonnes
assuming a non-uniformity (diversity)
factor of 1.15

6. No. of working days in a year 300

7. Days allowed for routine repair 30
of [urnace

8. Effeclive working days in a year 270

9. Requiremenlt of mollen metal per day 10.7 Tonnes
(asssuming 80% efficiency)

10. Requiremenl of mollen ot al per hour 0.67 Tonnes
{Lwo shifl. operation)

11. Time presumed per heal. 2 Hours
(Lap-tLto-tap Lime)

12. Crucible capacity of the furnace 1.34 Tonnes
(2 furnaces of 0.84 tonnes crucible
capacity each)
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13.

14.
15.
ie.
7.
18.

19.

NDaily requiremeni of sound casting
(assuming 85% utilisalion)

Average weighl of each casting

No. of caslings per day

Trwe: required for each castaing
Tatal time regquired

Avalrlable working Lime: 1 16 hours

No. of die casting machines reguired

CONSULIANTS

EXHIBIT : 30

3.92 Tonnes

2 kygs

1960

F.6G Minut e
19R0 Minul e
960 Minules

‘)

-
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JOB 0. : DCIL-185

ORITED NATIONS IRDOSTRIAL DEVELOPMERT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJRCT PROPILE OR OVEREEAD LINE ACCESSORIES

LIST OF EQUIPMENT FOR ALUMINIDM POONDRY

BIRIBIT : 31

Water
Requirement
(Lirs/Day}

Imit

Price
(08§)

1. Induclion Furpace

2. Die Casting Machine

Nos, Power
Required  Consumption
Brief Specifications (i
Type Nain Prequency Coreless ] 40
Induetion Melling Surnice
Quipul 3.56 tonney/tr

Crucible Capacily

Type

Na1. Shot Caparily

Locking force

0.84 Tonnes

Horyzonlai, Cold Chamber l i
filted with Auta Die Spray

equipped wilh Die-Heating

and Lubrieating Rquipaent

b.¥ kg

400 Tonnes

1,10,800

<, 85,000

§,41,600

1,85,000

SINVLIINSNOD
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eIt : i

...................................................................................................................................................

3. Die Casting Machine Type

Mir. Shot Capacity

vucklng Force

4. Pressure Die (Asling Malerial
Nouiding Blacks, [uiiy

sachined
size ol Die Block
5. intermediate Maz. Pouring
¥o1ding Purrave Tenprabure

daiing fapacily

Horizoniel Culd Chesber
equipped with Die-Healing
and Lubriceling Equipeen

13.1 kg

560 Tunnes

Pl

Siiicon - 9,
Manganese - (,

LIRE

Cupper - 3
sihion A

5% ¢ il g 0

whloy 200 v Y00

%00 ¢

6,84 Tonm -

Voo
-

4,001,450

5,800

14,489

2,80,000

t
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) JOB M0, : DCIL-108 EIMIBIT ¢ 31
7 Nos. Pover Water Unit Total
- sl. Required  Consusplion  Reguiresenl Price Price
i No. Tquipment Briel Specificalivns {kN) (htrs/Payi (us$) {0s$)
6. Fourdry Laddles Type :  Carbon banded Silicon
- Carbide
- Capacily Wk 10 - - 1,760 17,000
- L & " - . 1,400 14,000
- - 1. Vertical Metal Type : Contour Band Sawiiyg 3 R - 49,000 1,47,009
Cuttiag Circular Machine -
i Band Saw (do all '
o Saw) tntiing Capacity _
- Steel o B
Non-ferrous Metal : 150 e
S12e ¢f Table 1 500 me x 600 mm
. 3. Trisaing Press fapacily © 180 Lonpes | n . 50,000 50,000
B 3. Weat Trealwenl Furnace Type ¢ Hleclnie kit Foreed A i . 62,500 7,506,000 NO
- A Cirenlation 0‘2
_ Zm
- Maz. Tesperalure ISRV ¢ 86
- o
: >&
- Z
A5
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2 ;O "y =N A EN BB =N .

...................................................................................................................................................

....................................................................................................................................................

sl
Fo. Equipuent Briel Specaficaliuns
Useful Dimengion
Diameter v 1000 .
iepLh ¢ 1500 m
id, Shol Biasting Ratch Size v 180 kg
Pauipeent
workload Capacity . d.14 0’
{RffecLive Voluse)
11, Pedestai Grinder Type ¢ Heavy imty pouble-ended
Whee) Size N M IR AN R AT I
1. Malenal Testing tised {or qualitalive and quantitalive anaiysis
Speelrogcope <f alustatug sasples using wicrophotuaeler 41
protographic plate or f1la for recording
13. B.0.T. Crane Type ¢ Class §
Capacily {SWL) © 5 lonnes
Span : 105 M

SINVIINSNOD
INIWJOAIQ
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EXuIBIt : 31

...................................................................................................................................................

Nus,
Prqnired

Tolal
Price

14, Single Wheel Barcow

S0 Push Lype Plaiiora
Trolley

16, Double Whee] Tipping
Barrov

17, Weighirg Machine

Capacaty

lapacily

Tppe

Capacaly

Max, Welghing
fapacity

Pever Waler Uyt
Conguaplion  Requirement Price
1kN) {Llrs/Day) {0S§)
. 150
189
500
ToTAL

N

1,000

10,26, 986

.................................................................................................................................................

L=
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JOB B0, : DCIL-108

ORITED MATIONS INDUSTRIAL DEVELOPMENT ORGARIIATION

ARAB INDUSTRIAL DRVELOPNENT AND WINING ORGANLIATION

LIST OF RQUIPMENT POR FORGING SHOP

PROJECT PROPILE OR OVERHEAD LINE ACCESSORIES

RIRIBIT : 32

....................................................................................................................................................

Nos,
Required

Power
Tonsuspt 1oy
TR

Feyuir-genl
Lursipayl

...................................................................................................................................................

Paeunatic Ramper

-~

Pouer Crop Hamser

}. Trieming Press

i. Preusatic Haseer

Power Drop Hammet

P

o, Trisming Press

oroe of Blow

Full Blow Bnergy

wright of Palling Parls

Capacity

Force of Blow

full Blov Energy

Weight of Palling Parla

cipacily

1600 kge

1200 kg

250 1annes

oM kg

7000 kqe

2500 kg

319 Lonnes

L

RO

4f)

40

19,000

91,900

2,10,000

45,000

1,707,280

78,000

1,483,800

2,10,000

90,000

SINVIINSNOD
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LnIeIY ¢ 32

..................................................................................................................................................

Nos,

Mequired

Pover
Fungsuspt 10n
(kW1

Waler
Pequiresent
thirs/bay!

folal
Price

..................................................................................................................................................

3,

10,

Forging and Triaming
Die 3lacks

Horizontal Forging
Press

RolL Making
Egurpaent

Nul Pursing Machine

Stk

Capacily

Type

Tength of Bolt
bia of Boll

Mater)al

El

e

P of Nal

Maleral

606 x 600 x 150 am
900 » “00 5 200 a
450 2 450 1 100 o
100 1 WY 1 100 me

S0 Lannes

doubbe atrobe Sy dae,
eold heading dacher
wilh sulomatic head
LriANINg ATrangenenl

1S e

E TR L Y

Miid atee)

Julowatse =i furm.:g,
Lriseing and pinching
farr) itz

!'\ es .« |h e

N3 <teel

i

i

18,000

16,000

22,000

18,00¢

16,000

SINVITNSNOD
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- JOB 0. : DCIL-108 BINIBIY : 12
: Pover Waler Uit Tolal
§l. Nos, Consusption  Paquiresent Price Price

=- do, Equipaent Brief Specificalions Required {kw) {ltrs/Day) (US$) (0s$)

) 11, 9l-fired Furnace Si2e of Healing Chamber : 800 1 600 1 1500 mu 8 . . 50,000 4,900,000

7 12, Pedestal crinder Wheel Size d 400 1 50 2 120 ae § I8 - 1,200 6,000

: Whee] Cenlre Distance @ TS m

o 13, shol Blartiny Type © Apron Conveyur Bareel- . 36 - 40,000 80,000

- Bquipaent Type Mirlees Blagt

- Machine ~

- Raten Sue CoOSh g -

© murkicaa Capacily o

- HE{eeLive Yo luge)
i3, Electric Reat Tegperalure D00 - 9808 ¢ ? r30 - 65,000 4,955,000

- Treataent Furnace

i Size © Mo il x Tead e

i 15, Abrasive Wheel Type © Pry ratting with ' et - 15, pah 15,000 8%

) Cutling Nachine Pnewnal te Chuckang <
G
cO
)
>a

] Z

: A5
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JOd M0, : DCIL-109

BIRINIY : 02

---------------------------------------------------------------------------------------------------------------------------------------------------

...................................................................................................................................................

3 XY

£.0.7. Crane

2.0.1. Trane

3ingle Wheelbarrow

Push Type Plaifara
Trolley

Duuble Whee)
Tippiag tarrow

Type

Safe Working hoad

\pan

Typr
Safe Norking load

Span

Capatily

ripacily

Tyge

vaparily

single girder
3 Lonnes

I6 weters

Single guirder
J Lunnes

10 aeters

30 vy

500 kg

Rravy 'ury

0,2 9"

Fower Raler
Kos. Consuspt ion  Reqiiresent
Required (kW) {htrs/Dayl
| I
ty

TOTAL

1,00§

150

"

L

21,000

300

1o

100

20,66,100

SINVIINSNOD
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JOB NO. : DCIL-105

EXHIBIT

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MATERIAL FLOW IN FORGING SHOP

Sl.
No.

Description ol Movement

Bar slock from stoye to
cut off machine

Cut stuck tu furnace

Trimming to Grinding,
Shot Blasting

Tyimming Lo Heat Treatmentl

Heat Treatment to
Shot Blasting

Die Setting
To Stoure
Miscellaneous (Inspection,

Consumables, Maintenance
and Despatch)

Mude: ot
Trausporl

Corane

Tralley

Troltley

Tralley

Trabley

Crane

Crane and
Trolley

Ui Load Moo o Unst
ikps) [.oad Movements
"’100 ]

400 b=
300 Is
400 13
300 12
000 It
- iz
- 12

Crane and
Trolley

DEVELOPMENT
CONSULTANTS
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JOB NO. : DCIL-105

EXHIBIT : 34

UNTTED NATIONS TNDUSTRIAIL DFVELOPMFNT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINTNG ORGANTZATION

PRO.JECT PROFILE ON OVFRPFAD LINE ACCESSORIES

BASIS OF SELECTVON OF MAJOR FEQUIPMENT
FOR CAST TRON FOUNDRY

Bagic Dala

1. Annual demand for cast sron cast yngs 2055 Tonnes
2. Annunal production load for each pland 1000 Tonnes
3. Annual requiremenl. of sound casiings 1000 Tonnes
4. Requiremenl of finished castings per day 3.7 Tonnes

(Based on 270 working days, exic-lusive of
30 days required for routine mainbenance

of Lhe furnace)

). Regquirement of mollen mebasl) per day
{based on 65% yieid)

Melting Eqguipment.

1. No. of heals considered in 16 hours
(4 hours tap Lo Lap Lime)

2. Crucible capacity of furnace

1. Crucible Capacily selecled

Sand Processing Plant
1. Sand required per Lonne of mollen metal

2. Sand required for 5.7 Lonnes of
molten metal

(A sand procesging plant. of 700 kg
batch capacity capable of processing
3-4 tonnes of sand per hour has heeoen
provided. Thix shall ovperate [or

2 shifts per day)

3.7 Tonnes

1.425% Tonnes

2 x 0.81

Tonnes

7 Tonnes

39.9 Tonnes




JOB NO.

DCIL-105

Sand Moulding Machine

1. For Counter Weights and Jumper Weights

1)

11)

ii1)

iv)

v)

vi)

vii}

viii)

ix)

2. For

1)

ii)

iii)

iv)

v)

vi)
vii)
viii)

1x)

X)

Total weight of finished castings
(annual)

Average weight of finished castings

No. of finished castings per day
(based on 270 working days)

No. of castings to be poured
per day (based on 5% rejection)

No. of flasks required
Time required to fill each flask
Time required to fill 110 flasks

Available time in 2 shifts
(based on 60% efficiency)

No. of moulding machines required
Vibration Damper Weights

Total weight of finished castings
(annual)

Average weight of finished castings

No. of finished castings per day
(based on 270 working days)

No. of castings to be poured
per day (based on 5% rejection)

No. of castings that can be
poured in one mould

No. of flasks required
Time required to fill each flask
Time required to fill 446 flasks

Available time in 2 shifts
(considering a 60% efficiency)

No. of machines required

EXHIBIT :

350 Tonnes

25 kg

52

55

110
4 Minutes
440 Minutes

576 Minutes

600 Tonnes

3.5 kg

634

667

446
3 Minutes
1338 Minutes

576 Minutes

2.32

DEVELOPMENT
CONSULTANTS

34




7 - 26
DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 34
Heat Treatment Furnace
1. Annual requirement of ductile 50 Tonnes

iron castings to be heat treated

2. Daily requirement of castings
to be heat treated (based on
270 working days)

.185 Tonnes

3. Floor loading rate of heat 1.2 Tonnes/M?2
4. Floor area for 0.185 tonne of casting 1540 cm?
Two heat treatment furnaces of chamber dimension
600 x 1800 x 900 mm has been provided.
Moulding Boxes
1. For Counter Weights and Jumper Weights
1) Average weight of firished casting 25 kg
1i) Weight of molten metal to be poured 36 kg
(considering 70% yield)
i1i) Volume of molten metal 4865 cc
iv) Weight of sand in the mould 144 kg
v) Volume of sand 57600 cc
vi) Total volume of mould 62465 cc
vii) Volume of moulding box 31233 cc
viii) Size of moulding box 560x450x150 mm
110 nos.
2. For Vibration Damper Weights
i) Average weight of finished castings 3.5 kg
ii1) Weight of the molten metal 15 kg
to be poured in mould
(assuming 70% yield)
ii1i) Volume of molten metal 2027




DEVELOPMENT

JOB NO. :

iv)

v)

vi)

vii)

viii)

DCIL-105

Weight of the sand in the mould
Volume of sand (cc)

Total volume of the mould
Volume of each mould box

Size of moulding bhox

CONSULTANTS

EXRIBIT : 34

60 kg
24000
26027 cc
13014 cc

450x355x100 mm
446 nos.




J0B W0, : DCIL-105

AND

UNITED NATIONS IRDUSTRIAL DEVELOPMENT ORGARIZATION

ARAB TNDOSTRIAL DEVELOPMENT AND NINTNG ORGANIIATION

PROJECT PROPILE ON OVERRRAD LINE ACCRSSORIZS

LIST OF BQUIPMENT POR CAST TRON POUNDRY

It ¢ 35

----------------------------------------------------------------------------------------------------------------------------------------- vesmncen

Power Naler Init folal
) sl Nos. Consumplion  Hequirement Frice Price
fo. Equipeent Brief Specificaliuns Regulred VKW hirsiDay) {US$) {08$)
i 1. Sand Preparalior Plant  Type Semy-qutomatic consixling of i 5% 4000 1,10,000 1,10,000
. vibraling screen, magneli:
i separator, skip hoist, water
peter. miller, aerator,
) charging hopper and dust hoods
Bateh Capacily 100 kq

- Output 4.0 Lo 4.5 Lunnes/hour
- ! Sand Moulding Machine Type Pnensalically controlled, { 200 50 000 1,00,000
i Jol-Rrquerze, pan 1L Lype
] Nax Plask Sige hSO 3 436 x 150 us

3. Sand Moulding Nechire Type Pneunat 1caily controlleq, R 0 43,000 94,000

Hax Flask Size

1L squeese, pin Lifb Lypr

450 1 3552 100w

SINVIINSNOD
INIWdO13AIQ



JOB RO. : DCIL-105

BaIeIt ¢ 35

Tolal
Price
(uss$)

.................................................................................................................................................

4. Rulary Sand Dryer

. Core Sand Mixer

n

¢, fore Rlowing Ml

1. fore Baking Oven

2

Mauid brrer and
Ladie Prehealer

Drying Capacily

Bai~h Capacaty

Jutput per hour

Table Size
Height. of Core

Sand Capacily
of Blow Head

Type

Chagher $)2e

Type

CaDatily

1.5 Lunney:hour

5 kg

A0 xy

400y 200 po
1 kg

1.4 kg

Preumslivcally operatyd
"I""'..". .l‘: h".l' ...q‘

450 1 870 ¢ e e

bor o Hasd buny

Power
Nag, Frnsumption
Required kW)
i
<

Wt . o

S ftres af Kerorene )

Water Unit
Requirement Price
ILrs/Day) {us§}

4,000

St 4,000
10,000

3,900

1,0

20,009

5,900

1,000

SINVITISNOD
INIWAOT13A3CA




JOB M. : DCIL-105

5. Mould Drying Oven

10. Moulding Box Pairs

11, Induction Melling
Furrace

12. Foundry Ladles

Chauber Size

Type

S12e

Sze

Type

Crucibic Capacily :

Dutpat

Trpe

lapacity

Nos,
Required

-------------------------------------------------------------------------------------------------------------------------------------------------

Rlectrically healed wilh |
forced draught air circulation

1700 2 3600 x 2000 w

Welded stee] construction
wilh sol1d flanges and sclid
centre reinforcing ribs

560 x 450 x 150 n» 50
450 1 155 2 100 mo 109
Hain {requency, cureless )
inductron aclting furnace
0.81 Lonnes
0,66 tonnes/huur
Kolivm pouring, crane Jifl
vith geyred taliing sechanisn
1000 kg

500 kq

100 kg
50 kg

o Ot e e

BINIBIY ¢ 15

------------------------------------------------------------------------------------------------------------------------------------------------

Power Waler Daitl Total
Consusplion  Requirement Price Price
{kw) {Lirs/Day) {Us$) (08$)

i - 12,000 12,000
200 10,000

- 450 45,000

649 16640 1,90,000 3,80,000

4,000 500

- 1,000 12,000
- 1,500 12,000
- 800 4,000

413

SINVIINSNOD
INIWJO13IAId



- JOB R0, : DCIL-105 BYRIBIT : 35
- Power Waler finit fotal
sy, Nos, Consusption  Requiresent Price Price
- No. Bquipsent Brief Speerficalrong Required il {LLrs/Day) {Us§] (08§}
. 13, Shake vul Machine Size of Screen ;1500 x 1000 wn 1 § - 20,000 20,000
} Load Lifting © 008 kg
- Capacity
é, tde Shol Biastin; Narnite Type Fitlews, swing Lable, 1 1 - 18,000 38,000

arbeax blisling Lype
) wiln dust eghaust umt

Workload Capacity - 500 kgs \

i of Table -
7 Flow Rale for © 160 kgs/minnuts
B} each blasting
- umt
imlyal Charge @ R0 kys
- 15, Rotary Blast Barrel Barrel Dia ;1000 ma i § . 25,000 25,000
I Lenglh v 1209 oe
- - Capacaly v 0 ky

SINVIINSNOD
IN3IWdO13AIA




JoB 0. : DCIL-108

tInIeI? ¢ 18

-------------------------------------------------------------------------------------------------------------------------------------------------

16, feal Trealmenl Furnice

i1, Heavy Duty Pedestal
Grinding Machine

18. Cut-off Machine

Chamber Dya

Heat Trealmenl
Teaperature

Ma1 Furnace

Towperalure

Type

Rheel Size

Type

futling Capacily
supyd Seetyon
inllow Secliop

Beve] Cul

Elecirically hesled, balch
Lype bogre hearth furnace

od0 x 1300 x 400 am

ligee -

g

Ponble vuded
450 ¢ 75 x 150 »a

Dry eutiing nith Preumatic
churking

Wy

UNST |

%

Pover Water
Nos, Consusption  Requirmment
Required 1Ll {Lirs/Dayl
i 30
3
! 1.} .

Price

1,500

19,000

$5,000

4,500

55000

SINVIINSNOD
INIWJO13AIQ



: 108 0. : DCIL-108 BIRIBIY : 35
7 Fower Mater Umit Tolal
sl. Nns, Consusplion  Requiresent Price Price
: 5o, Equipment Brief Specifications Required kW) (LLrs/Day: {Us$) {08$)
7 19, Laboratory Type Sand Charge ;b okgs i i . 4,000 i,000
- Sand Murer
) Pan Size N IR Y |
) Height L Pl 1)
. Laboratory Type Capacily of N R ! v, . 1,200 1,200
- Sand Wasr- - “lase Jar
. Moo of Jawy N T
- L Laboratory Type Sand Sample ©h ey i . 2,400 2,800
i Sand Srinder We10hL
i No, of Steve ]
Reckings per
Hinule
eor laboralury Type cavmer S1ze of Speermen ;SO ww v Hetght SO wm ] . . 00 1,200 80
é’ Herght of WU Bgfb o Ohd h e ngn
- - mF
cO
_ :-U
- >
ZZ
: A5




J0B M. : DCIL-108

ITnISIY ¢ 38

-------------------------------------------------------------------------------------------------------------------------------------------------

.................................................................................................................................................

23, noulding Sand
Perseabilily Moter

4. Sand Muzer Morsture
Tester

5. bry Mould and Core
Hardneys Pastor

. Green Mould Hardness
Taeler

Arr Drum Pressure :

Aaount of Air
Forcad thruugh
Specisen

Type

Pan Dia
Sasple Weight
Aer Hardneys
Value

Ball Tip Dna

pressure of Gall
Ty

Max. Hardness
Value

100 0.1 co waler coluwn

2000 en on

Infra-red lanp
80 »o

1o yoy

100 un,ty

10 o8

R T

TRTHIRE

Pover Waler Uit Tolal

Mo, Consusption  Requiresent Price Price
Reguired 1XN) ilirssbay) {Us$) {Us§)
! 1,500 1,500

l . . 600 1,200
200 1,200
S 560

1iE)

SINVIINSNOD
IN3IWdO13A3Q



JOB M0, : DCIL-10% BIRINIY : 3§

-------------------------------------------------------------------------------------------------------------------------------------------------

Pover ater it fotal

- sl Nng, Consusplion  Requiresent Price Price

No, 8quipaent Braiel Specificalions Reyuired ayy {LLrs/Cay, {Us$) {08$!
- ¢l tiniversai Sand Streaglh  The Machine shall be designed for conducting ; . . 4,500 4,500
- - Testing Machine tensile, cospression, bending and shear strenqth
T Lests of areen and dry montding sand wittares
- Ma1 Force o T R TF
= Upper brackel
g Kin Force on S8 g
) wwer brackel
i Ao Revalving Kavk ver Voo of Cylindrical: 30 i N . 3,000 3,000

- Specioens Loaded
tnln Gveng
- S Appatstus Qor fmier- Used for quantitative detvrsination af eyrhor, | 00 00
- arealyon o8 i ind sulphur
) anl Suiphyr
Mat Carbon S Y
- “anlupl
- Max Sulphur SR
- ton{en!

SINVIINSNOD
INIWJOI3IA3A




~

J08 M0, : DCIL-103

Heavy Duty Transiormir
Ace weiding

Underground Aeil
Coavayor

Gravity Roller
Conveyor

1l

Welding Curcent
Ringe

Slh\}le aperalar, 01l vueoad
A.C. welding el

190 - g omps

The conveyor shall be desagned Loocarry Lurnt sand
fron shaking unii vo sand preparsling plan

i Width of Belt

fentre Pigbanna:

Capacily

N1glh of Bell

Cenlre Distanee:

Capacily

wdth of Track .

uength of travk:

600 s

M

S Lang/hnur
600 mp

15

Y Lengd honr

later
Requirenent
viLras eyl

SINIRIY : 33

.................................................................................................................................................

fotal
Price
{L8$)

.................................................................................................................................................

6,000

T

48,000

)

SINVLIINSNOD
INIWJOT13IAIA



JOB 0. : DCIL-105

LIt ;35

-------------------------------------------------------------------------------------------------------------------------------------------------

Nns,
Required

Pover
Consusplion
(kW)

Waler
Requiresent
(ltrs/Day)

--------------------------------------------------------------------------------------------------------------------------------------------------

\l

11}

Ma1 Weight of
Flask

Size of Flark

Tolal Length
of Track

Nidlh of Track

Nar Weight cf
Houlding Box

Size of Mould-

1ng Box

No. of Righl
Angle Benda

Leagth of Track:
Width of Track .

Hax Weight of
Nunlding Box

fax Size of
Noulding Bos

1000 1 800 1 350 aw

o

Y

500 kus

500 1 400 x 4i0 »0

16 »
At ne

1505 ks

1000 x %80 x Y6it =n

14,000

15,000

28,600

15,000

IA

SINVIINSNOD
INIWLO13A3Q



JOB M. : DCIL-105

33, Sand Storage Bins

4 BT, Crane

v} Type

Length of Track:
widih of Track :

Hax OmL load

Si2e of each
toat

Bench Lype
P ]

600 m

128 kos

1000 » 800 5 501 we

Miid steel (abricated hina wrlh opening al

Lhe botton
1} Capacaty
Size
1 Capacily

Sice

flass

“apacily

1.5 Lons
1500 x 1000 1 200 ae
1 ton

1200 ¢ *S¢ 1 thuy we

v

5 tonnry

Power Waler
Nns. Consusption  Requiresenl
Required 1KW) {lirs/Day)

12,000

1,000

40,000

BTMIBIY : 3§

48,000

15,000

40,000

HE - L

SINVIINSNOD
IN3IWJO13A3d



- 368 M. : OCIL-105 ITIBIY : 38
. Power Waler Vast Yola}
- 81, N, toasusption  Requiresent Price Price
) Nu, Equipaent Brie{ Specificationg Required (KN iltrs/Dayl (us§} 08§}
i Span © 16 pelery
7 Lifting Height @ 3 seters
- 35. £.0.1, Crane tlass T i 16 - 2,000 22,000
] fapacity ¢ ) Lonpes
Span o 1049 meters
_ ~
- |
¥6. Portable Jib Crane Type : ¥inch Lype | . - 25,000 25,000 -
7 Safe Working Load @ 1.5 Lung
. Liit fros Ground :  litd b
- L-.-vei
) uverall Heaght = 2762 mn
. 37, Bleclric Operaled Nono  Capacily © 3 lons | . . 2,500 2,50 No
- Rar] with Puliey Block OI'E
- afi SIS | Zm
, &G
- Pull on Hand t N ks Sg
- Chain ; Z
- Z r£
- Track Lenglh N [N ]
f ! A5




.

] J08 %0, : DCIL-105 BINIBIT : 35
- Pover naler onit Tolal
- sl. Nos, Conguapl ton  Requiresent Price Price
- Ro. Equipsent Brief Speci{ications Required (KN, {Lirs/Day) {0s$) (08$)
7 38, Single Wheel Barrow Capacily ¢ 250 kg 1 . - 200 400
- 19, Double Wheel Rarrow Type t Heavy Duty : - . 250 500
o Capacily S &
- 43, Push Type PlaLfora Capacily . 500 ka . . - 260 ]
Troiley
7 4. Trolley Capacily c 380 ky . . : 156 500 '
- 2. Charge Loading Buckets  Capacity A & ! - 200 400
7 4. Tray Type Trolley Capacaly t B0 kg ! 159 500
N 4. Porlable Platfure Type © o Are Lype
weighing Seql-
. arighiny o
i Capac iy S hy . . - 500 1,000 Of}'\
for w0 5T
11110 S . M J 3
- : ,-C—O
%
TOTAL 12,758,450 -
5 % rgn
- B e gy Z
: A5




7 - 41

JOB NO.

DCI ln", 05

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATTION

AND

ARAB TNDUSTRIAI DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MATERIAL FLOW IN CAST IRON FOUNDRY

Ferrous Scrap

from Foundry

R 3

Sand Store

N N

Sand Dryer

—

Sand Plant

B, C

G

4

Moulding Machine

Mould Drying || E

4

G

L 4

Mould Agsembly

Ferrous Scrap Alloying
from Outside Elements
I
Induct ion Melt-
ing Furnace et
A Slag )
rouring Station - Co;Ix:nd
E
l E J£
Shake Out Core Making
K L
Fettling &
Cloa.nig& Core Baking
4
K [ >
Inspection

|
Stores/Machine

Shox,

}

o 0O - >

O m

EXHIBIT : 36

Lacles/Cverhead Cranes
Bins/Monorail

Trolley

Wheel Barrows

Gravity Roller Conveyor
Underground Belt Conveyor
Overhead Crane

Pedestrian Truck/Fork Lift

a DEVELOPMENT
CONSULTANTS




DEVELOPMENT
CONSULTANTS
408 10, ¢ BCIL-105 mmre : 3
SSITED BATIONS ISDUSTRIAL DAVELOPNEET ORGANINATION
an
ARAD INDUSTRIAL DEVELOPMIEET AND WMINING ORGANISATION
PROJECT PROPILE OB OVERNEAD LINS ACCESSORIES
LISY OF BQUIPNENT POR PABRICATION SNOP
os, Pover st Tolal
5l. Bequired  Consusplion Price  Price
Bo. Equij et Brie[ Specificatyons {tu) (§85)  (US$)
1. Gaiversal Punching, Max Capacily Wil m 2 5.0 41080 400
Cropping, Shearing to cut Angles
and Notching Machine
2. Abrasive Cul off Type :  Dry cutting wilh preusatic } 18.5 35800 35000
Machine chucking
Catling Capacily
Solid Section Dia 63 s
fiolJov Section Dia 80 »s
Bevel Cut E 1
3. Mire Straightening Max thickness of are : 3 - 10 ms } .9 17008 17000}
and Cutting of Machine
Length of Wire Lo 30 - 1060 o0
Cut Automatically
4. Guilloline Shearing  Type : Bydravlic ] 1.5 54500 54506
Nachine
a1 Shearing thikness : 10 o»
in Mild Steel
Shearing Length 2500 ss
5. Osy-acetylene Profile Type :  Cross Carriage Profile 1 0.7 18000 1800¢

Culling Machine

Cutling Machine

Cutling Areq Ay profile within a

reclangle of 185 1 660 e




- 1t
| DEVELOPMENT
CONSULTANTS
' J08 0. : DCIL-105 mnn: N
Jon. Pover Gail  Total
sl. Required Consusption Price Price
' bo.  Kquipeesl Brief Specificalions o (s ()
LeagLh ¢ Largest straight cutl of
1308
l thickeess : Upto 75 mm 10 K2ld Sleel
€. Vertical Metal Cuttiag Type 1 Contour 8and Sawing ] 4.0 45000 45000
l Circolar Bard Saw Nachine
{Do al} Sav) Cutting Capaciiy
l Stee) L ™
Ron-ferrcus Netal : 150 o
' Si1ze of Table : 600 1 680 oo
' 1, #pdraulic Press Type :  Open throat type 1 1.5 3500 3560
Capacily : 60 tosses
8. Acbour Press Type :  Cospoud? hand type 1 - 500 2500
' Jever preis
Pressure : 10,7 tonnes
. §. Marking Press Type : Bydravlic 2 15.0 98 9N
' Capacity : 10 tonnes
Mackiag ;8 letlers al a Lime
' Marking Tise "1 10 seconds
' 10, Pedesta) Grinder Trpe :  Double ended [ 6.0 1200 4800
Site of Grinding Wheel: 254 1 18 5 (02 @0
' Whee) Cenlre Distance : 645 mm




- 14
| DEVELOPMENT
CONSULTANTS
' J0b 30, t DCIL-10% BIEIRIT : 37
' Bos. Pover il Tetal
sl. Required Consusption Price Price
. Yo, Bquipeent Brief Spec:fications {xw) {us$)  {uss)
l 11, Pipe Beading Nachine  Type Rolary Deav Lype ] 1.8 46000 J
Beading Capacily 15t St e
l 12, Seclioa Beading Beading Capacily | 6.0 49000 49800
Backise .
' Angles NiNibtm
Chaanels 108 £ 50
. Jorst 100 1 20 o
Square or Round Rars : Dia 20 sa
l Flats 160 1 16 na
' 13. Plate Bending Rolis %33 Thickaess of Plate: 10 o I S.0 43300 43300
' Nax Width of Plate 1250 va
14. Pipe and Bolt Pipe Threading Dia 1 - 50 ma ! 1.5 1686 1580
' Threading Machise
Rod Threading Dia 6 - 50 s
l 15, Radial Drilling Mar Drilling Capacity : 25 me { 40 15000 66080
Hachine wilh in Steel
Tapping Attachsent
' Max Drilling Radius 155 o0
. Nia %able Dia M
16. Pusching Press Hax Capacily 10 tonnes 6 10.6 4503 27000
17. Deep throat Swagging  Masz Capicity is 60 sw; 1 .S 1560 750
' asd Closing Kechine  Mild Stee)
Depth of Gap 450 w0
' to Gawge




-
' DEVELOPMENT
CONSULTANTS
' J08 D0. : DCIE-185 it : 3
l Hos. Pover it tolal
sl Required Conswption Price Price
' Jo. Tguipeest Briel Specificalions {m) {us§)  (us§)
Working Cenlre of : Bims
' Spindle
l 18. transforser Acc We-ding Curreat Range : 70 - 450 asp 2 ul 655 1310
Welding Set
l 19. WIG Welding Sel Welding Curreat : 150 amp 1 19.8 L1 ] I 11
l . D C Welding Set Weiding Curreal Range : 55 - 300 amp ! 18.0 ne nn
' . Surface Plale Suriace plate sade of clused gratn cast sron of i - 56 T
100 BAN sturdy angle tron frame and adjusting jacks
. Tuo Surface Size : 2000 1 1000 ma
Overall Retght 6 m
' of Lhe Table
2. E.0.1. Crane Capacity ;5 Lonnes 1 1.4 17800 17800
' Span : 160N
. Class S 1
3. E.0.1. Crase Capacily ;3 Lonnes 1 16.0 12000 22000
. Span : 10.5m
' Class o
l W, trolley Onit Load ;200 kos 6 - 0 &
TOTAL 58635




408 0. : DCIL-109

PAITED NATIONS 1NDOSTRIAL DEVELOPHERT ORGANIZATION

ARD

ARAB IRDUSTRIAL OZVELOPHERT AND WINING ORGARIZATION

PROJECT PROPILE OR OVERRRAD LINB ACCESSORIRS

LISY OF RQUIPNENT POR MACEING SHOP, TOOL ROOM ARD DIE REPAIR SROP

I 3

----------------------------------------------------------------------------------------------------------------------------------------------

Maler
Requirewent
{Iirs/Day)

Uail
Price
(08$)

fotal
Price
{ess}

----------------------------------------------------------------------------------------------------------------------------------------------

1. Radia) Drilling Machine
with tapping Arrangesent

1. Columa Drilliag Machine
wilh Tapping Arrangesent

Y. Ceatlre lathe

Ma1 Drilling Capacily
in Steel

Wai Drilling Radiua
Mia Drilling Radius

table Diameler

Mar Drilling Capacity

in Stee)

Table Size

Centre Beight

Centre Dixlance

Now, buver
Reyuired  Coosusption

(KW}
B b b
155 m
215 m
130w
Hm 6 N
Q9150 m
260 o | 11
3000 am

3]

)

16,000

1,00

3,40

1,56,000

12,000

12,40

SINVIINSNOD
INIWJO13A3Q



J08 X0, : DCIL-10S

4. Ceatre Lalhe

5« Turrel Lalde

6. Shaping Machiae

-------------------------------------------------------------------------------------------------

Cenlre Reight

Ceatra Dinlance

Maz Swing Over Red
Mar Distance belween
Spindle Rowe and
Turrel Face

Dia of Hole Lhrough
Spindle

Chuck Admil
Circular Bar
Hezagunal Rar

Square Rar

Stroke Lenglh

fos. Pover Waler
Required Consusption Requireseat
Brief Specificalions (%) {Ltrs/Day)
10 w ) 1.8 ]
1000 w2
W m ] [ ]
1T »
67 o
Dia 64 pa
Nia 54.8 on
T T
630 ma ] 1.8 -
630 1 400

Lable Size

17,900

3,51

43,000

----------------------------------------------------------------------------------------------------------------------------------------------

17,9

39,57

4,000

SINVIINSNOD
INIWJOT3AIA



J0B M0, ¢ DCIL-14$

1. Shaping Kachine

Universal Nilling Machine

~5

« Vertical Milling Machine

Stroke Lenglh

table Size

table Size
Table Yraverse
Longitudinal
Cross

Verlical

table Size
Table Traverse
Loagitudinal
Crons

Yerlical

450 =

450 1 355

1350 2 310 na

800 wn

3 o

T

1070 1 230 28

560 an

215 m

150 w»

fos. Pover
Required  Consumption
(R
| {
1 5.5
1 3.0

i N
Valer Onitl tola)
Requiresent Price Peice

{Lire/Day) {08$) (08§}

----------------------------------------------------------------------------------------------------------------------------------------------

39,000 3.0

¢ 21,000 un,m

$ 13,700 13,70

SINVIINSNOD
INIWJOM3A33



JOB 0. : DCIL-183

18, Fine Boring Machine

11. Slotling Machine

12. Pover Racksaw

13, Automatic Cold Thread
Rolliag Machine

Type

Useful Table Area
Reading Accuracy
Positioning Accuracy

Bore Yolerance

Slotting Leagth
Table Dia

Cuts Round Material
upto

Culs Square Malerial

upto

Type

Required

Vertical

4002 60 m "
0.001 ws
0.00) an

175/176 (1S¢ SLandard)

200 =

WS w

200 »»

Plal die arrangenent
to cut melric, BSW, UN,
UNC ang ONF Lhreads

1,0 .
6.0 §
0.7§ .
6 .

6,000

1,700

1,800

mmuiert : 3

----------------------------------------------------------------------------------------------------------------------------------------------

Power Mater
Consumplion Requiresent
() (Ltra/Day)

----------------------------------------------------------------------------------------------------------------------------------------------

6,000

1,700

1,

SINVIINSNOD
INIWJO13AIA



J0B B0, : DCIL-105

14, Automatic Mut Tapper

15, Arbour Press

16, Abrasyve Bell Grinder

Ros, Pover
Required  Consusption
Reief Specificalions 11 )]
Mild Steel Boll Size
Length : 5 <100 ne
Dia S T R T T
type + Horizontal fitled with 1 §
lead screw mechanise,
feeding and collecting
devices, Lo cul welrsc,
BSW, ON, UNC and UNP
Lhreads
Nild Steel Nul Dia i 163w
type i Compound hand type |
lever prega
Pressure ¢ 12,7 Lonney
Rell Size v 150 1 1216 ee i i
Work Surface ¢ 150 1 250 an

Yaler
Requirement
{Ltrs/Day)

[TY]N
Peice

1,200

3,000

1,500

STRINIY : 34

----------------------------------------------------------------------------------------------------------------------------------------------

Tota)
Perice

----------------------------------------------------------------------------------------------------------------------------------------------

1,20

J N

3,000

SINVIINSNOD
INIWJOT3AIA
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19.

N,

1.

J08 M0, : DCIL-108

Daiversal Tool and
Cutter Grinder

Beach Grinder

Drill Poinl Grinder

flectronic Die
Siaking Machine

Carbide Tool Lapping
Nachine

Naz Suing Dia

Lengtin between Tai)
Stock Cealres

Working Surface

Wheel Size

Size of Dril} Lo be
ground

Included Point Angles :

to be ground

Table Size (Clamping
Area)

Whee) Size

280 s

760 a

980 2 140 ns

BB

6 - 5 m

90¢ - 150°

2020 1 635 m»

15020215

Nos,
Required

Power
Consumplion
{gw)

7.5

0.6

Waler
Requiresent
{lira/Day)

It
Price
{988)

1,000

1,000

e : N

----------------------------------------------------------------------------------------------------------------------------------------------

folal
Price
(08$)

----------------------------------------------------------------------------------------------------------------------------------------------

4,000

3,300

2,0

1,800

SINVIINSNOD
IN3WdO13A3a
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.

113

JO8 0. : OCIL-143

Circular Sav Sharpening
Nachine

Daiversal loternal and
Baternal Grinder

Fleasble Shaft Grinder

Dia of Circular Saw
Dia of Grinding Wheel

Grinding Capacily

Height of Centres

Distance betveen
Centres

Internal Grinding Dia

Oepth of Grinding

Type

Hax Size of Grinding
Wheel

Nos.
Required

300 an 1
% m

30760 Leeth per

sinute

175 an ]

675 m

15 - 200

125 - 200 ma

Holur wvivel suapensiop )}
and flexible ahafl Lyoe

Lvo upeed yrinder

100 2 10 »

Pover
Consuaplion
{xu)

12

S‘o

Vater
Requiresent
{1iLrs/Day)

hit
Price
(98$)

1,380

1,508

1,800

mir: 4

----------------------------------------------------------------------------------------------------------------------------------------------

tola)
Price
(0s$)

2,500

3,600

SINVIINSNOD
INIWJO13A3d



JOB MO, : DCIL-109 It : M
Nos. Power ater Dait Yolal
sl, Required  Consuaplion Requirement Price Price
do. Bquipment Briel Specificaliong (k) {Lira/Day} {0s$) {08$)
35, Real Treatmenl Purnace Type + Blectrically healed, ] 1.0 . 48,000 8,40
with Quenching Tank batch type, bogie

hearth (urnace
Chamber Disension d 300 5 300 £ 150 e

Temperature Range s 100 - 12500 ¢

Cycle Tine for ¢ 2 hours
fealing Lo Full
Teaperature
26. Welding Sel fur Nelding Current ¢ 350 A ] IE] . 1,600 1,600
fard Pacing
21, Transforwer Welding Set Current ¢ 500 A ] 40 - 2,100 1,10
0. Surface Grinder type : Hydraulically operated | 15 . 1,000 1,000
vertical surface
grinder

Table Clasping Area @ 300 3 1500 s

Kaz Grinding Width i 300w

- Haz Table Load ¢ 400 kg

SINVIINSNOD
IN3IWJO13A3Q



JOB M0, : DCIL-108

EIMIBIY : 38

----------------------------------------------------------------------------------------------------------------------------------------------

Nos.
Required

Pover
Consumpt ion
{xw)

..............................................................................................................................................

0.

Spray Metallizing
Equipeent

£.0.T. Crane

Hand Push Trolley

Single Wheel Barrov

Size of Spraying Wires :

Spraying Metals

Drive

Capacity

Span

Class

Capacity

Capacity

0.8 to 4 oo

Copper, Aluminiun,
Nicke]-Copper, Brass,
Nolybdenum, lead, ete,

Air turbine

5 Tonnes
16 4

m

[

]

..............................................................................................................................................

Water Unit total
Pequirement Price Price
'Ltrs/Day) (§) ($

- 80C 800
. 15,000 Tb,000
50 200

. &0 160
5,52,670

SINVIINSNOD
INIWAO13A3A
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Job BO. : DCIL-108

SRITED NATIONS INDOSTRIAL DEVELOPMERT ORGANISATION
AND
ARAB INDOSTRIAL DEVELOPHERT ARD NINING ORGARIZATION
PROJECT PROTILY OR OVEREEAD LINE ACCESSORIBS

LTST OF EQUIPMENT POR GALVARISING SBOP

SINIBIY : )Y

---------------------------------------------------------------------------------------------------------------------------------------------

Tolal
Price
{98%)

---------------------------------------------------------------------------------------------------------------------------------------------

5!, A
Yo. Equipment
1o B.0.T. Crane Type
Class
Capacily
Span

2. Acid Pickling Tank Type

Size

flos. Power Hater
Required  Consumplion Requiremeat

Brief Specificalions (X {Ltrs/Day)
Single Girder | 10 -

I

3 Tonnew

10.5

Cemenl conatruction provided wilh i - 1,135,000

oil-fired heating (acililies and
temperature control device

WarlSeslSo
{in 4 cowpariments)

2,000

15,000

15,060

SINVIINSNOD
IN3WJO13A3A



JOB M. : DCIL-105

---------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------

3. Mater Rinsing Tank

{. Galvanising Tark

§. Cooling Waler Tank

Size

Trpe

Size

Type

Size

Cenenl conslruclion provided wilh
valer sprinkler, oil-fired heating
facililies and Lemperalure control
device

0sx].350121.50n

Construclion of boiler plate of
{ASTN - AL29) wilh suilable inner
Jiming of [irebrick or ceranic
mlerial provided with oil-fired
healing facilities and Lemperalure
contro! devices

Sa1lSw1lS5n

Cemenl conslruction

SexlSmslSe

Nos. Pover Naler
Required Congumplion Requirement
{xu) {Ltra/Day)
l - -
l - -
1 - 67,500

9,000 9,000

1,800 1,000

TOTAL 61,800

-------------------

SINVIINSNOD
INIWJOT13AIQ
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J08 B0, : DCEL-105 SIRIRIT : W0
ORITED BATIONS INDOSTRIAL DEVELOMNENT ORGCANISATION

PROJECT PROTILE ON OVERARZAD LINR ACCESSORIES

SQUIPHERT LIST POR RATERIAL YESTING LABORATORY

sentary Weights

Wihtout Cosple- : 15 kge
sentary Weights

Ros. Pover tnit Total
' sl. Required  Consumption  FPrice  Price
fo. Equipseat Brief Specifications (kv {$) {s)
' I. Brinell Hardness Testing  Type :  Power operated I 1.0 11,170 11,174
Machine
' Applied Load : 150 - 006 kes
2. Rockwell Hardness Testing  The machine shall use both steel ball and 1 1.0 9,080 9,084
' Machine diasand cone
Ainor [oad : 10 kg
' Hajor Load : 100 kg, 150 kg
l 1. Portable Hardness Tester  Type :  Poldi type hardness 1 - 500 534
tester (ferrous and
non-ferrous consisting
' of tester, standard
test bar and seasuring
sagnifiscope
. Indentor : 10 sa dia Brinell 8all
' §. Oniversal Testing Machine  Type : Bydraulically loaded 1 L0 15,000 15,00¢
Capacity : 60 tonnes
5. Ispact Testing Machine Type :  Pendulus type ispact 1 1.0 1,000 1,000
l tester chirpy systen
Capacity
l With Comple- : 30 kg




T o= O
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l J0§ D0, : DCIL-185 eIt - W
Ros. Power Bt Total
le Required  Consusption  Price  Price
bo Zquipeeat Brief Specifications 1] ($) (5}
. 64 Hetallographic Specisen Capacity : 8 tommes ! 1.0 8C0O 800
. Mounting Bakelite Press
N Surface Grinder Type : Swing type, floor : 2.0 56 50
l sndel vith cup vheel
Sample Size
' Diaseter : 30 -5C s
l Thickness : 0 1-35m
8} Specimen Grinding and Disc Size ;00 m ! 1.0 500 500
Pol1shing Machine for
' Metailography
l 91 Zlectrolytic Polishing Tpe : Laboratory type, i 1.0 20C 2L
Apparatus electrolytic
polishing apparatus
' a1 Sample : 0w
Diameter
' Max Sample : Hm
Reight
' 10} Wetallographic Microscope  Type : Projection-cus-Photo- ! - 160 [
sicrograph laboratory
l Lype microscope
Magnification : S8 - 1800 dia
' i1} Material Testing Spectro-  Used for qualitative and quantitative | - 580 Hreh)
scope analysia of sasples using sicrophato-
' seter and photographic plate or filn
for recording
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JO8 %0, : DCIL-145 mmiIY : W
' fos. Pover fait  total
sl. Required Consumption  Price  Price
bo. Equipment Brief Specifications {xu) {$) {§!
12. Apparatus for Deter- Maz Carboe 4.5 1 - 100 104
miaation of Carboa Contenrt
l and Sulphor
Mar Sulphur 815
l Content
13. Bench Drilling Machine Dia of Hole 11 1 0.¢ 3,0C0 34 004
' Table Size 350 1 50 m»
. 14, Electric Muffle Fursace Type Laboratory 1 5.0 2,000 2,00
l Disension MMl m
15. Portable I-Ray Equipment  Type Industrial 1 - 600 60p
' Mas Thickness 106 »n
l Seasitivity 1-2%
16. Oltrasonmic Testing Trpe Bltrasonic, pulse I - 26,000 26,00p
' Zquipsent reflection, portable
type
Measuring Range : 1 - 1000 c»
' in Steel
l Prequency Range : 0.5 - 10 Me/s
17. Magsetic Crack Detector the detector shall produce both 1 - 21,390 21, 5;0
longitudinal and circular sagnetic
fields
' Current Range 250 - 1200 amps
Voltage Range 4 - 8 volty



7 - 60

J08 0. : MCTL-105

<],
Jo. Iquipseat

Brief Specifications

I8, Abrasive Cutting Machine

13. Weighing Machine

20, Weighing Machice

..........................................................................................................................

Bar Cutting
Capacity

Lia of Cuiting
Wheel

Type

Capacity

Sensitivity per :

Scale Division

Trpe
Capacity

Sensitivity

Subserged type, wet
osciliating cutting
sachine for laboratory
uge

% n

i m

ficro analytical balance

¢ qes

0.01 »g

Aalytical balance
200 gus

0.1 g

DEVELOPMENT
CONSULTANTS
et : o
Sos. “-Po'er hit  Total
Required Consumption  Price  Price
{) {$) {$)
1 1.4 6,000 8,000

1 . 165 1+c

.._
1]
w
o
—h

[}
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' DEVELOPMENT
CONSULTANTS
408 M0, @ DCIL-185 i o
' GRTTED AATIONS INQASTRIAL DEVELOMITNT ORCARIIATION
A
' ARAD TUDRSTRIAL DEVELOPREST ANS RINING OBCANIZATION
PROJICT PROPILE OF OVEBSEAD LIBE ACCRSSORIRS
l LIST OF TQUIPKENT FOR CENTRAL MAINTEEANCE SHOP
Jos. Pover Total
I. Requiced  Conswapticn Price
' o. Lgurpmeat Brief Specificalions {m {es$)
' I. Bydraelic Jack fype : Rewote Contro} pusping uei' i - L
vith screved ram and safely
lock, operating handle and
bigh pressure setallic tube
connecl1oa to feed 01l
' Capacity : 18 Tonnes
Closed Neight T M.
. Nydraulic Lift : 156,
Mar. Beight : Wl
1, Screw Jack Type :  Ralchet type, lifting and 4 - 1,208
l traversing screv jacks
Capacity : 5 Tonses
l Closed Height : 500,
Lt : il m
' Dia of Reed : B
' 3. Chais Pulley Block Type :  Balaeced Spar Gear 1 - 169
Pized Nounling
' Load Caparity : 1 Tonses SKL
Lift S




si.
fo. Cgeipsent

4. Collapsible Ladder

S. Pressure Gauge

6. PMller

7. Plusb Bal}

§. Vibration Neter

§. Filling Press

i0. Piller Drilling Mackine

il, Fedenlal Grinder

12, FPlesible Grinder

Closed Height

Extended Rerght

Pressure Range

Sel(-swpporting erteedable

all-Alwminius Ladder
S5e

4-108 kg/ca?

3 legged [urged puliers for bearings,

gears, pulleys, etc.

Size

Brass with Steel Point

Weight

€00 ne
480 ne
186

402

PorLable, ballery operated

Capacity

Orilling Capacity
18 Steel

Table Diaseter
Wherl Size

Distance belveen
Wheels

Type

3¢ Lonaes

11 »»

108

1812512 we

12 0

Holor swivel suspeasion
and (lesible shaft Lype,
Lvo speed grinder

...........................................................................................

(2SN R

~a

DEVELOPMENT
CONSULTANTS
IuI : il
Pover N tolal
Required  Consesplion Price
{1 Y (98§}
- 1
- 180
. U]
- 1]
- L}
- T}
]
. 133 ‘
|
5 5,888
le LEh]
8.5 1,200
6.4 1]




208 BO. : DCIL-185

sl.

. Lquipeent Briel Specifications
Nar Size of 1002 10 ne
Griading Wheel

13. Nydraulic Pipe Type Molorized pipe bending

Beading Rachine sachine

Pipe Size 1200 - 5 pe
Puller Capacity 10 tomnes

14, Compremsor Testing Machine Capacily 166 “onnes

15, Arc Welding Sets Weldiog Curceat W - 350 Amp

16, Haed Push trolleys Max Capacity 200 kg

17, £.0.7. Crace Type Single Girder
Class I
Capacity 3 tonnes
Spen .54

18. Bearinc Neating Tank Tank Size 586 x 500 5 250 o0

9. 0il Bath Reling Tank Chasber Size 690 1 640 1 480 »e
Naz. Tesperature Hee ¢

M. Vater Tank for Cleaning Type

Overall Chamber
Suze

o clean parls vith both
kerosese and vater with
a graling in Lhe chasber
separating thes

2000 1 1200 1 800 »

DEVELOPMENT
CONSULTANTS
e : 4l
..... ;ol. B Pover Total
Required  Consesplion Price
() (us$)
1 - 18,080
] 1 1,208
1 u 9,008
} - 5 |
l
! 10 25,000
] - 13,756
| - 28,800
2 . 4,800




fo DEVELOPMENT

CONSULTANTS
308 0. : BCTL-108 BIRIBIT : dt
flos. Pover Tolal
si. Required Coasusptioa Price
To. Iquipeesl Brief Specifications (m) (us$)
2. Baltery Charger Ro. of Phases : ] 1 - [{1]

Tapet Voltage My

Oulpul Voltage (3

11. hsscter Type 1 Noviag troa Lype suitable 2 - 164
{or bolh AC and BC uple
140 anpy
Accuracy : ¢ 1 on elfeclive scale
13, Voltseter Type : Moving iron AC 4nd DC l - 100
Lype upto 508 volls
Accuracy : ¢ on effective scale
W, Regs Ohn Meler Beavy duly hand-operaled sega cha meter vilh 1 - L1}
shiclded voltage leads and ground leads
Voltage Range : G-11080 ¥
15. Multiseter {Ava Meter) Portable battery cperated suitiseler wilh 2 - 260
bailL-in overload protective circuilry
Voltage : 100-1500 v ac/nc
Current : 180 wA - 2 AAC/DC
Resistance : 100-200 meq ohe
16, Bleclric Soldering Tron Supply Voltage : 0V Single Phase, 50 B2
Pover Rating ;100 watts 1 - 8
s 60 valln /] - 6
11. Cable Tester Trpe : Standerd 1 - 190

10TAL 1,09,029

..........................................................................................................................




DEVELOPMENT
CONSULTANTS
J08 MO, : SCIL-108 mEnIY : &2
SRITED BATIORS INDMSTRIAL DEVELOMENT ORCANIZAYION
AR
ARAR THDRSTRIAL MEVELOMINT ARD RINING ORGANILATION
PMROJECT PROTILR OB OVERNEAD LIN® ACCESSORIRS
LISY OF ADIILIARY DQUIPHENT AND BARD TOOLS
sl. Yos. Tolal Price
fo. Base of the Rquipsent Brief Specifications Required {us$)
aterial Bandling
1. Porkhift Truck Type :  Counler balanced ballery 2 52,000
aperated
Capacity : 1 Tonnes
Max L N |
1, FPorklaft Pruck type :  Diesel-operated 1 56,000
Capacity : 5 Tonnes
Max Lift N |
3. Truck GV : 1000 kg : 16,000
§, Wand Push Trolley Capacity ;500 kg ] 280
Size ;1200 1750 me
5. Battery Operated Inter-bay  Capacily : 5 foanes ! 2,080
Material Transfer Trolleys
Ausiliary Bquipeest
6. Surface Plate Surface plate sade of close grained C.1, of 200 10
BAM sturdy angle iron frase and adjusling jacks
Top Surface Size : 2000 1 1000 ne
Overal] Reight : Wb m
of Table




' ro DEVELOPMENT
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' JOB 0. : DCIL-105 eIt -
sl fos Total Price
Ro. RNane of the Equipment Brief Specificalions Required {$)
' 1. Work Bench 56 ma laminated wood top in 2 angle 1ron 100
frase with four angle 1ron legs
' Area of Top Surface - 2000 1 850 ma
Ploor to Top Height : 900 »s
' 8. Work Table All steel, welded construction work tables 1
' Top surfarce : 1000 1 3000 o8
Min. Plate Thickness 40 ma
' Height of Table : 950 s
' 9. Workers' Yool Cabinet Steel cabinets ronsisting of two shelves 100
l Size (Kx D B © KO0 1 450 £ 750 e
18, Bar, Pipe and Bod Heavy duty double-arm six high starage rack 10
' Storage Rack of steel
Capacity : 8 Tonnes
' 1. A} Steel Open Storage Rack  The rack shall have siz shelves 60
' Overall Size © 1200 x 450 5 1950 m
(WrxDisHl
l Capacity © 1500 kg/es?
' 11, Reavy Duty Wooden Skid Made of hard wood with wetal frase 69
Top Surface : 900 x 1000 w
' Load Capacity © 1500 kqs




Y]

DEVELOPMENT
CONSULTANTS
JOB B0, : DCIL-145 EIRIBIT : 12
sl. Nos. Total Price
k. Hase of the Equipaeat Brief Specifications Required {$)
13, Steel Tote Box Nelded steel construction covered with 60

heavy duty wire mesh

Size {L x W x B} : 1000 5 1006 x 450 an
14. Closed Storage Shelf Belded steel sheet shelf with lockable doars 60
Overall Height : 2000 as

Tray Dimensions (M x D): 1000 x 450 mn
Load Capacity ;500 kg/ea?
15. Stillages Stillages shall be used for storing sheets, 10

plates and loag rolled section. It shall b-
sade of welded structure.

Size {L 1 H) T 1000 £ 750 na
Width of a Frase : 300 sa
16. Cradles Type : Made out of steel angles 30
or wire frames
Carrying Capacity : | Tonne
17, Weighbridge Type : Lever Type, Road 1
Transport.
Capacity : 15 Tonnes

Platform Size (Lx W) : 8113a

18, Portable Platfors Type : Are type 6
Weighing Scale
Capacity : 500 kgs

Lum; sum 10,000
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JO8 BO. : DCIL-105 BIRIBIT : 42
sl. Ros. Total Price
%o. Name of the Equipment Brief Specifications Required (s
laxd Tools
19. Hand Dr1ll Type 1 Pistol grip type drill 2

Max Capacity to Drill : 8 s
in M ld Steel

20. Hand Grinder Type : Hand held horizontal 2
grinder
Wheel Dia 150 m
Speed : 4500 rps
1. Tachometer Speed Range : 0 - 5000 rpa 2
22, Tenon Saw Size : 300 e 1
23. Compass Sav Size ;100 =a :
4. Pattern Maker's Scale Stainless steel contraction for steel, iron castings
Length : 300 ms 4
!sets)
600 =n l
15. Pattern Maker's Kit The k1t shall consist of planes, smonthers, augur 1
bits sortise and paring chisels, gauges, etc.,
of standard sizes
6. Moulding Tools Kit The kit shall consist of riddle, floor and bench 2

rammers, strike off bar, trosmels, sticks, lifters,
gate cutters and smoothers of standard sizes




! -

Jos Wo. : DCIL-183

sl.
Jo. Wase of the Zquipment Brief Specifications

Pacwaatically Driven Power Hand Tools

11, Pmeusatic Thipping Hamser Chipper hasser shall be used for chipping and
cleaning welds and castings as well as for
caulking. Rammer shall be supplied with &°
long flat finish chisel, bush cap aut and
nther standard accessories

Ko. of Strokes I 31
per Minute
utput H ° - LN
28. Pnewmatic Grinder Type : Surface and cut-uff

grinder with reinforced
hub wheel. Grinder shalt
be used for ~-:ting of
risers tn casting and
other grinding work

Wheel Dia : 180 s
Yree Speed : 8000 rpa
19. Paeusatic Ploor Rammer the rasmer shall be used for ramsing foundry sand

in large moulding bozes or pits and for rasming
refractory linings, ete.

Piston Dia Mo
Length af Stroke B2 1]
Blows per Minute : 100
0. Spray Gun Type © Cravity fed, top cup

type spray qun vith
pot. and nozzle

Capacily : 0.5 Titre

Air Presgure © 3 - 4 kgled?

DEVELOPMENT
CONSULTANTS
i - &2
Cwes. Total rice
Required (s
]
1
1
]
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. J08 10. @ DCIL-105 [+ 1{ ) SR Y
' ............................... B Pover Tola;
sl Sos.  Coapemption  Price
Bo. Wase of Lhe Iquipmenl Brief Specifications Required () {us$)
' eeeemeeeeeemenesasememeas-neeeemcaeeesisesseeseemesseesessssmesesseseissemeesesesscesoecseveseessmssscoes
Biectric Motor Driver Power land tools
. 3. Rlectric Grinders Type : Hand-held horizoatal Lype 12 1)
Wheel Dia : 156 o8
. Speed : 4500 rpw
' 12. PRlectric Drill Type : Pistol grip type i 1
' Maz. Drld Size : 9.5 ms
Speed : 150 rpm
. 33, Electric Il Haz. Drill S1ze : 5w l }
. 34. Blectric Disc Sander Type : Grip handle type 8 b
. Size : 200 »s
35, Hiscellaseous Band Tools
' o Measuring and Marking Tools i
including Tape, Buler, Cajsper, elc. |
' 0 Vises and Clanpe :
o Savs, Files and Ramsers :
' o Countersinks, Taps, Dies, Reamers, : Standard Lnepsus 1,000
Killing Cullers, Grinding Wheel }
. o Wrenches, Pliers and :
Screv Drivers ]
' o Seithy Tools :
o Welding Accessories :
. o Moulding tools :
T0TAL 1,371,280
' ................................................................................................................
]




SECTION - 8
RAW MATERIALS AND OTHER INPUTS
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RAW MATERIALS AND OTHER INPUTS

The overhead line accessories manufacturing plant is
designed to manufacture about 12,000 tonnes of aluminium,
steel and cast iron items annually. The basic materials,
consumables and bought-out items required for manufacturing

these have been classified under the following main groups :
o Aluminium tubes, rounds and plates

o Mild steel angles, plates, pipes and galvanised

ropes

o Materials like pre-alloyed ingots and foundry
returns for aluminium pressure die-casting. This
includes moulds, tool and die steel, and surface

lining materials for ladles and furnaces

o Mild steel rounds and squares, and tool and die

steel for forging
o Materials for cast iron foundry
o Consumables for hot dip galvanising
o Steel grits for shot blasting
o Lubricants including oil and grease
o Grinding wheel
o Cutting and tapping tool
o Arc welding electrodes

o Steel for maintenance
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o Non-ferrous metals for maintenance
o Tool and die steel
o Packing wood for boxes
o Hardware including nuts and bolts, wire ropes,
slings, chains, fasteners, etc., and other
miscel] laneous items like paints, oxy-acetylene
gases, cutting o0il, soaps, cotton waste and

electrical consumables

Technical specifications, annual requirement and prices of

these materials are presented in Exhibit-43.

While estimating the requirement of tubes, pipes and rounds,
a wastage factor of 10% has been taken into conside:ation.
In case of angles and plates, the loss will be higher.

Hence, a 20% wastage factor has been considered.

For production of aluminium pressure die castings,
pre-alloyed ingots conforming to ASTM : A-360 or A-380 shall
be used. In case of induction melting, there is practically
no loss of alloying elements like copper, iron, silicon,
manganese, zinc, nickel, chromium and titanium.
Nevertheless, it is possible that there may be some loss in
cagse of maanesium. This ingredient is added to the molten
bath in an elementary form, to compensate for the losses of
molten material. For calculating raw material requirements,

a 45% yield factor has been assumed.

For estimating the annual requirement of cast iron foundry
materials, the following charge composition has been
considered
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Material Charge Composition (%)

Steel Scrap 41.3

Grey Iron Borings 10.0

Foundry Returns 45.0

Carbon 1.7

50% Ferro Silicon 2.0

Requirement of alloying elements has been determined on the

basis of the above charge composition.

It 1s affirmed that forgings, pressure die castings and
other dies will be purchased from the market.. However, to
meet the contingency requirement of dies and tools, material

for them has been provided.
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. JOB RO. : DCIL-105 EXHIBIT : &3
' UNITED RATIONS INDUSTRIAL DEVELOPMENRT ORGANIZATION
AND
' ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
l PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
REQUIREMENT OF RAW MATERIALS AND CONSUMABLES
Annual Tolal
Sl. Raw Material/ Material Requirement Price
' No. Cunsumable Specifications (Tounes) ('000 USS)
' Aluminium
1. TrLes (25 me to 38 mm) As per RS: 1473 646 2,435
' 2. Rounds (10 mm to 12 mn) As per BS: 1474 75 1,240
3. Plates for Al Washer As per RS: 1470 86 213
l (1 7m L0 30 mm)
Mild Steel
' 1. Angles (45 x 45 x 6 wm Rolled Seclion as per 589 190
to 50 x 50 x 6 mm) RS: 4868 Part 1V
' 20 Plates
(1 mm to 3 mm) As per BS: 1449 298 432
l Part T and IT
(12 mm to 20 om) ~du-
' 3. Pipes (20 mm to 38 mm) As per BRS: 4825 Part 1 279 1,032
4, Galvanised Rope Spacers As per BS: 215 Part 11
(5.5 mm to 40 wm) 162 162
' Guys - 10 mm -to- 951 942
Aluvainium Pressure Die Casting
' 1. Pre-alloyed Tngotls A per ASTM: A 360 1080 7,246
2. Foundry Returns Available Magnesiwm - 0.5% 840 4,200
' Siticun ~ 8.0%
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JO3 NO. : DCIL-105 EXHIBIT : 4)

Ammual Total
Sl. Raw Malerial/ Material Requirement Price
Nu. Consumable Specifications {Tunnes) ('000 UISS)

AS per ASTM: A 380

Copper - 3.52
Siljcon - 8.52

3. Magnesium Sticks As per RS: 4727 10 25
Part T, Group 7

4., Furnace and ladle liutng High Alumina castable 10 50
reflractory

Alumina - ADZ

Standard Phusphor ¢ 0.5
Acid

Capacity : 20 kg-10 nos.
10 kg-10 nos.

Wear Resastant Alloy
Steel

Cavbun - 0.55%
Manganese -
Siltcon -
Chromium - 1.
Molyhdenum - 0.45%
Vanadiuum - 0.08%
Hardness - 415 BRHN

z

~0 D0
QN X
POVt

Forging

1. Mild Steel Rounds As per BS: 4670 4318 3,251
(6 mm to 50 mm)

Mild Steel Squares =0~
and Hexagonal Bars
(16 mm to 50 mm)

l 5. Tuool and Die Steel As per AISI-SAF a 4.8
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EXHIBIT : 43

sl. Raw Material/
Ro. Consumable

Material
Specifications

Annual Tutal
Requirement Price
(Tonnes) ('000 USS)

2., PForging Toc] and Die Steel

C.I. Foundry

Charge Malerial

1. Steel Scrap

2. Grey Irom Borings

3. Foundry Returns

4, Carburiser

5. Ferro Silicon

Furnace Lining

1. Pure Silica Sand
2. Boric Acid

3. Asbeslos

4, Fire Clay Plastic

Refractories for
I.ining of lLadles

As per AISI-SAE

Wear Resistant Alluy Steel 4 3.2

Carbon 0.55
Manganese - 0,82
Silicon -0.25

1.02

Chromium - 1.
Molybdenum - 0.452
Vanadium - 0.08%
Hardness - 415 HHN

Fine Non-altloyed Steel 847 153
Carhon - 0.2 to 0.52
Clean, dry and free from 209 506
rust, 0il! or grease
Clean, dry and free from 724 3,620
rust, oil or grease
Carbon - 98 min 25 25
Ash - 12

Volatile - 12

content
Moisture - 0.52

Grain Size - 1-5 mm

Silicon - 50% min 40 88
Silica ~ 95% 38 3.8
Standard 0.8 1.1
Standard

Graphite Bearing 10.0 2.0
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' JOB RO. t DCIL-10S EXHIBIT : 43
Annual Total
Sl1. Raw Material/ Malerial Requirement Price
' No. Consumable Specifications (Tonnes) ('000 USS)
' Moulding Materials
1. Fresh Silica Sand Ronding - 0.2 to 0.5% 2400 240
clay
' Silica - 982
Irun Oxtde - 0.4% max
' Grawn Size - 0,32/0.2/
0.16 mm
Sintering - 1400° €
temperature
Carbonates - 0.5% max
2. Bentonite Monmorill- - 752 288 58
' onite
Water - hX
arbunates - 4% max
. Size - 0.16 mm
Mesh - 2%
Residue
0.56 mm - 20%
Mesh Residue
Compression- 1 kg/em?
Strength at
' 37 Moisture
3. Hard Coal Dust Moisture - 2% 192 39
' content
Volatile - 302
Cuntent
Ash - 47
' Sulphur - 82
Grains - 10% max
above 0,22
l 4, Dextrine (Corn Starch) Standard 20 0.96
5, Core 0i) Mixture Linseed 0il- 50 to 60% 12 1.10
Resin - 25%
Mineral 0il- 25 to 15%
' 6. Silica Flowur 12 1.20
. 7. Chilis, Chapletls, Springs Standard
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JOB NO. : DCIL-105
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EXHIBIT : 43

Si. Raw Material/
No. Consumable

Material
Specifications

Annual Tolal
R2quirement Price
(Tonnes) ('000 USS)

Hot Dip Galvanising
1. Zinc
2. Sulphuric Acid
3. Hydrochloric Acid
4. Iron Sulphate
h.  Soudium Hydroxide
6. Ammonium Chloride

Kath Alloying Elements

1. Aluminium

2. Tin

3. Antimony

Miscellaneous

. Steel Gritl for
Shot Blasling

2. Lubricant including
0i] and Grease

3. Furnace 0il

4, Grinding Wheel

5. Cutting and Tapping Touls

6. Arc Welding Flectrodes

7. Steel for MainLenance

As per RBS: 729
As per BS: 75)
As per BS: 976
Commercial

As per RS: 4130

Commercial

As per BS: 6536
As per BS: 1252

As per RS: 729

Chilled Steel Angular
Shots
Grade: 8-14 mesh

Bearing Quality

As per RS: 2869

Various Sizes
Various Sizes
1 cortain of 55 pieces

(5 mm dia)

Mild Steel

158 182
15 13
42 25
0.03 0.006
50 5

9 1.5
0.5 1.1
8 50

1 5.1
2] 43
1.5 1.3

580 563

36 1.8
(nos.)
200 42
(nos.)
3000 90
(curtains)
5 3
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JoB %0. : DCIL-105 EXHIBIT : 43
Annual Total
Sl. Raw Material/ Malerial Requirement Price
No. Cunsumable Specificatiuns (Tonnes) ('000 USS)
8. Non-ferrous Metlals Standard 1 0.3
for Maintenance
9, Steel for Toul and Die As per AISI-SAF 2.5 1.5
Wear Resistant Alloy Steel
Carbon - 0.55%
Manganese - 0,82
Silicon - 0.25%
Chromium - 1.0%
Mol ybdenum - 0,45%
Vanadium - 0.0R%
Harduess - 415 RHN
10. Packing Wood for Boxes 25 mm Lhick 43104 o2 216
11, Hardware, wire ropes, Standard Tump sum 10

paints, fasteners, slings,
chains, oxyacetylene gases,
catting oil, soaps, colton
waste, electrical consumables

TOTAL 27,411,766
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UTILITIES

Utilities required in the plant are power, waler, compressed
air and fuel oil. Aparl from the above, facilibies [or air-
conditioning of the aduwimistralive building aml for fire-

fightLing have also been provided.
Power

Summary of power requiremenl s presenled 1o Exhibit-44.
While calculating the Lolal load, bowar renpuired for general
lighting, air-conditioning, dust collecLion and fume control
unils, and for other uLilities have also  been considered.
While calculaiting the lighting load for office building and
aisles, it is assumed Lhat these will have sufficien!
natural lighting. Since all of Lhese will nol be  operated
simultaneously, differenl load lactors have been  considered

for different Lypes of equipmenl or applicalion.

Based on Lhese load factors and a power [actor of 0.8, Lotal
requirement. of power in Lhe plant is estimated as about
4,100 KVA. As Lhe voltage rating required Lo operalLe major
equipment and services is 415/220 volts, four transformers -
each of 1000 KVA raling, have been provided. Further, it 1s
assumed tLhat power will be tapped from a 11 KV overhead
transmission line. Therefore, Lhe transCormer will  have o
step down ratio from 11 KV Lo 415/220 volts. Tn order Lo
reduce Lhe (ault level and [lucluations in Lhe lighting
line, three Jighting transformers - cach of 300 KVA

capacity, have been provided.




DEVELOPMENT
CONSULTANTS
Water
The induction furnace in the foundry plant needs

demineralised water for cooling the induction coil and the
power factor correction capacitor. Quantum of circulating
water required for the above purpose is nearly 20 m*® per
hour, and 13 m*® per hour for each furnace in the cast 1iron
foundry and the aluminium foundry respectively. The total
make-up water for these shops 1s estimated as 0.8 m® per
hour and 1.4 m® per hour, respectively. Raw water
requirement for the heat exchanger in each furnace is
estimated as 60 m® per hour, while 40 m® per hour of water
is required for cast iron foundry and aluminium foundry,
respectively. The total make-up water in these is 4.8 m® per
hour and 6.4 m? per hour, respectively. In addition, 2 m?
per hour of water will be required for 5 to 6 hours as an
emergency measure. The total requirement of water for cast
iron foundry and aluminium foundry, exclusive of emergency
requirement adds up to 5.87 m® per hour and 7.44 m®* per

hour, respectively.
Water is also needed for :
o Heat treatment
o Sand conditioning plant
o Metal cutting tools as coolant

o Acid pickling and water rinsing of components to be

galvanised

o Cooling the central air-conditioning system
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o Cooling the air compressors
o Drinking and cooking
o Sanitation, gardening and shopfloor washing

Overall requirement of water for technological functions

comes to nearly 31 m? per hour.

T« piant aldgo needs water for :

0 Drinking and cooking purpose
e} Sanitation, gardening and shopfloor washing
The quantaity of water required for process  needs is

estimated  as about. 28 m? per hour, while air-ceonditioning
may require 3 m? per hour. Average consunpttion for sanitary
and nutritive purpose is estimated as 4 m? per hour. This is
based on the assumption that a person requires 60 litres of
water per 8-hour shift, on an average, for the above
purpose. Peak consumption of water for sanitary and
nutritive purpose at. the plents ig placed at about 20 m? per

hou:r.

Exhibit-45 presents the average and peak requirement of
water at the accessorics plants. These are estimated as

35 m® per hour and 51 m?® per hour, respectively.

It is proposed that cach of the two plants be equipped with
A 4" dia deep tubewell; 2 pumps, cach of 100 m®  peyr hour
capacity  and  Lwo overhead tanks, each of 250 m?  storing

capacity.
Compressed Air

rompressed air 158 needed in the foundry plant for operating

pneomatical ly~oper.al ed moulding machines, core hlower,
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chipping hammer, mould rammers and spray guns. It may also
be occasionally required for operating the changeover
switch, which is an importaat c¢~mponent of the induction

furnace, and for opening or closing the doo: of the core

baking oven.

Total compressed air requirement of equipment 1s estimated
as 9.53 m® per minute. This includes 4 m? per minute of
compressed air required for the 10 auxiliary equipment.

Compressed air requirement for the plant 1s shown in
Exhibit-46.

As the plant 1is spread over a large area, providing a
centralised compressor house may not prove economical.
Hence, it 1is suggested that two mobile compressors, each
having 6 m® per minute capacity be installed at the cast
iron foundry and Zabrication shop, respectively. Four mobile
compressors, each having 1.5 m® per minute capacity may be

provided for other production units.

Fuel 01l

The furnaces in ihe foundries, forging shcp, :'vanising
chop and acid pickling tank are all oil-fired. They requ:-»
a4 constant supply of oil for their operation. It is
estimated that the total oil requirement will be

approximately 2,000 litres per day.

An overhead oil tank of 30 m® capacity, from which the oil
will be pumped to individual furnaces, has been provided.
This oil tank should be capable of storing 30,000 iitres of
oil. Valves, piping and instruments should also be provided

for distributing oil from the main tank to individual tanks.
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Air-conditioning

It is proposed that the administrative building be centrally
air-conditioned to create a conducive atmosphere for
personrel housed in the building. For this purpose, a
czntralised air-conditioning system of 154 tonnes of
refrigeration (TR) capacity, with individual air handling
units for each floor, has been provided. The system shall
have a separate cooling tower of the induced draft type for
cooling water. The workshop has been provided with room

coolers and air coolers for proper air circulation.

Major equipment and accessories for the above utilities

along with their costs have been listed in Exhibit-47.

Fire Protection System

Fire extinguishers of different types have been provided for
fighting fire inside the workshop premises. The entire fire
fighting system/appliances have been classified into three
major categories - portable extinguishers, wheeled
extinguishers and fixed systems. Apart from the above, other
appliances like a fire detector, an alarm, buckets for sand
and water, etc., have also been provided.

Transport

The company will provide cars to the personnel up to level
2. For this purpose 2 cars have been provided. Four cars
have been provided for other officials, while two mini buses

are provided for workmen.




DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 44

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ARD
ARAB INDUSTRIAL L"VELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD I.INE ACCESSORIES

SUMMARY OF POWFR REQUIREMENT

Si. Counected Load Max Demand
No. Purpose for which required Power (KW) Factoy (KuW)

Voltage 415/220 Volts

i. Operating Major Fquipment 4294 0.6 2577
including Material Handling
Equipment
?. General Lighting 680 - 7
h 655
3. Air-condilioning and Air 300 - ¥

Circulation, Fnvironmental
Dust and Fume Control Unit

4. Miscellaneous including 120 0.4 48
Water Pumps and Compressors
Total 5394 3280
KVA consumption (based on 0.8 power factor) - 4100
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JOB NO. : DCIL-105 EXHIBIT : 45

ONTTED NATIONS TNDUSTRIAI. DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

SUMMARY OF WATFR REQUTRFMENT

Sl. Water Consumplion
No. Descriplion (M3*/Hour)

1. ConsumplLion 1n process 28

2. Consumplion in central air- 3

caonditioning planl

3. Average Congumption for sanitary and 4
nutritive purpose (for 893 persons)

4. Peak consumption of msanitary and 20
nutritive water

5. Average requirement (1 + 2 + 3) 35

5. Peak requirement (1 + 2 + 4) 51

- - — - - ———— - - —— - —— - —— g —————— - —— - - —n = - —— - ——




JOB NO. : DCIL-105 EXHIBIT : 46

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRTAIL. DEVEILOPMENT AND MINTNG ORGANTZATION

PROJFECT PROFILE ON OVERHFAD LINF ACCESSORTES

SUMMARY OF COMPRESSFD AIR REQUIREMENT

Sl. Air Consumpl.ion
No. Description (m?/Minule)
1. Major and auxiliary equipment 5.53
2. Hand Lools 4.00
Total 9.53

- ——— . . . ——— D A ) —— - —— A — —— i ———— — — - —— - ———
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JOB NO. : DCIL-105 EXHIBIT : 47

UNITED NATIONS INDUSTRIAI. DEVEIOPMENT ORGANTZATION
AND
ARARB TNDUSTRIAIL. DEVELOPMENT AND MINING ORGANTZATION

PROJECT PROFILE ON OVERHEAD I.INE ACCESSORTFES

MAJOR RQUIPMFENT AND ACCESSORIFES FOR UTILITIES

sl. Tolal Price
No. Descriplion (Uss)

l. Elecirica: Sysiem

3 4 x 1000 KVA step-down 03] 87,600
Cooled Transformer (Step
down ratio 11 KV : 415/220
volts, 3 phase, 50 Hz)

o 3 x 300 KVA (415/415 volis) 19,200
Oil-cooled Liighting Transformer

o 1] KV Swilchygears, Tuolator, 4,000
Accessories, MCC, Dis.ribaton
Hoards, Cables and Grounding
Materials

O Lighting, Fans and Room Coolers 9,000
o Communication System 2,000
2. Wwaler Supply System

¢} Two Waler Pumps (100 m®/hour Pumps 13,600
capacily each), 2 Overhead Tanks Tanks 24,000
(250 m3 zapacitly each), Valves
and OLher Fitbtings for waler
dislribul.ion and cosL of diyying
4" dia Tubewell

3. Compressed Air System

) Two Mobiie Compresnors of 17,880
6 m® per minute capacity each, 7,600
and four Mobile Compressors
of 1.9 m® per minube capacily each,
delivering adr at 7 kg per cwm?
pressure
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4. Fuel 0i] Syslem

0 Overhead Fue) 011

(30 m> Capacily) with individual
Storage Tanks for Furn

Valves, Piping and InglLruments for
Lransfer of Fue) 0il

5. Air-condij Lioning Syylem

storied Adminislrat ive Building -

154 TR Central AiLr-cond:
Unit. with individual A:
Unit for each floor

6. Fire-fighting Fquipment
7. Furniturey, Fittings, Dr

Equipment, File Cabinets
Office Fquipment, et..

(Uss)
Slorage Tank 9,000
dAces, Pumps,
for two 1,733,870
tioning
r Handling
2,000
awing 31,000
» Phones,
Rusesg) 30,000
TOTAI, 4,59,750

Transporlt (6 Cars and 2 Mini

CONSULTANTS

EXRIBIT : 47

———_--_-—---—-—-—--—-—-------_-—

- - _——_-.._...__..—_-_——_—_..___..
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SPACE AND LAYCUT

Space resuirement for various Departments in the plant is
given inr Exhibit-48. Each Department of the plant comprises
a numoer of Work Centres. The space for each Work Centre has

been arrived at, based on the following requirements
G area occupied by equipment
o working area
o area for movement of men and materials

o area for temporary storage of incoming and outgoing

materials

The total built-up aresa adds up to 23,082 sq.m. The total
land area, including about 10,000 sg.m. of land area

earmarked for future expansion, is estimated at 57,000 sq.m.

Buildings in the plant are divided into the following three
categories depending on their functions and constructional

features :

o Workshop building
o Administrative building

o Auxiliary buildings
Workshop Building

Layout of various Centres are presented in the following
Exhibits :
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No. Work Centre Exhibit No.
1. Aluminium Foundry 49
2. Forging Shop SOx=
3. Cast Iron Foundry 51**
4. Fabrication Shop 52
5. Machine Shop, Tool Room 53
and Die Repair Shop
6. Galvanising Shop 54
7. Material Testing Laboratory 55

ol These two Exhibits have been enclosed in pouches at the

end of this Report.

While preparing the layout of machines in different Work
Centres, care has been taken to ensure unidirectional flow
of material as far as possible. Machines have been located
to facilitate easy movement of men, material and material

handling equipment.

1t is envisaged that the Workshop building will be of
complete reinforced concrete construction (RCC). The

columns, roof, floor, etc., shall also be of RCC structure.

The design of the building will ensure optimum use of
natural lighting and ventilation. Sound-proof glass panes
will be provided in the shop offices to aid supervision and
control.,
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Administrative Building
This will be a two storeyed building made of RCC bricks.
Auxiliary Buildings

Auxiliary buildings include toilets and wash rooms, security
office, transformer house, pump house, etc. All of these,

shall be built with masonry bricks and cement.

Layout showing the relative location of different shops and
buildings is presented in Exhibit-56, enclosed in a pouch at

the end of this Report.

Estimated cost of civil work including land development,
fencing, drainage, roads and building construction are shown
in Exhibit-57.
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JOB NO. : DCIL-105 EXHIBIT : 48

UNITED NATTONS TNDUSTRTAJ. DEVEIOPMFENT ORGANIZATION
AND
ARAB TNDUSTRTAL DEVELOPMENT AND MINING ORGANRIZATION

PROJFCT PROFILE ON OVERRERAD LTNE ACCFSSORIFS

SUMMARY OF SPACFE RFEQUTRFMFNT

sl. Tand Area
No. Descripbion (sq m)

A. Workshop

0 Aluminium Foundry 3546
0 Forging Shop 3588
0 Cast Tron Foundry 4680
0 Fabrication Shop 3996
0 Machine Shop, Tool Room 2070
and Die Repair Shop

o Galvanising 1098
o Material Testing Laboratory 936
o Central Store 540
Sub-total 58;;;

B. Administrative Building - 11652

NDouble Storeyed
C. Auxiliary Buildings

o Transformer House and 216
Distribution Centre

) Cenlral Maintenance Shop 540
and Garage
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JOB NO. : DCIL-105 EXHIBIT : 48
Sl. Land Area
No. Description (sq m)
o Ef fluent Treatment Plant 108
0 Security and First-aid Centre 72
0 Training Centre 540
Sub-total 1476
D. Total Covered Land Area (A + B + C) 23082
E. Land Area required al present (2D) 16164
F. Area earmarked for future expansion 10227

(50% of A)

Total Land Area required in future 56391
after expansion (F + F)

Say : 57000
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JOB NO. : DCTL-105 FXHIBIT : 57

-

UNITED NATTONS TNDUSTRTAI. DRVEIOPMENT ORGANTZATION
AND
ARAR TNDUSTRIAL DFVRIOPMENT AND MINTNG ORGANIZATION

PROJECT PROFTLE ON OVERHEAD LINE ACCESSORIES

ESTTMATED COST OF CIVTII. WORK

Sl. Area Coust Ml lion USS)
No. Elemenls of Cost {59 m)  Jordan Tunisia
1. Land and Land Development 57,000 7.92 7.86

including fencing, drainage
and consbruclion of roads

2. Work-hop Building having a 20,454 14.8] 14.19
heigtt of 8 melres Mrom [loor
Lo top of crane rail

3. Administrative Building - 2,304 .99 0.96
double gtoreyed

4. Auxiliary Buildings comprising 1,476 1.27 1.23
workshop office, Loilels and
washrooms in workshop, refresh-
ment. cenbres, Lransgformer house
pump house, firsl-aid cenlre,
gsecurity, garage and control room

Tolal 24.99 24.24

o o o A " - —— - = - ——_ = D - = - e b e o - = e - —— - - " o~ = =
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SECTION - 11
MANPOWER AND ORGANIZATION
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MANPOWER AND ORGANISATION

The organisation has been designed to meet the functional
needs of a plant in which about 12,000 tonnes of aluminium,
steel and cast i'<n will be processed annually, to
manufacture accessor.es of capacities ranging from 0.4 KV to
400 KV.

The organisation will operate for 300 days in a year and
will carry out all the activities performed by a
manufacturing unit. In order to plan, eiecute, co-ordinate
and control all the necessary activities, manpower has been

categorised under the following eight departments

Production
Quality Control
Engineering
Materials
Maintenance
Marketing

Finance and Accounts

o 0 6 0 2 O o0 o

Personnel and Administration

The Director will head the entire complex, assisted by the
Deputy Director (Technical). As shown in Exhibit-58, the
Personnel Manager, the Marketing Manager, the Materials
Manager and Chief Accountant will report directly to the
Director. The Chief Engineer, the Production Manager, the
Maintenance Manager and the Quality Control Manager, on the
other hand, will report to the Deputy Director (Technical),

who in turn, will report to the Director. These eight
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head their respective departments. Exhipit-58

managers
1

highlights the organisation structure for Managers (level
to 4) and Support Staff in the offices of Director and

Deputy Director at each of the Accessories’ plants.

Production

aAl] work Centres within the Production Department, except

for the Galvanising Shop will work for 2 shifts. The

Galvanising Shop wil!l work for 3 shifts daily.

As the load in different production Shops is not egual, they

have been divided into two groups. While one of the two
Senior Production Englneers shall be responsible for the
cast Iron Foundry, Aluminium Foundry and Forging Shop; the

Machine Shop, Fabrication shop and Galvanising Shop shall be

headed by the other. Both of them will work in the general

shift only.

The Central Progress Section will be managed by a Progress

Fngineer, who will report directly to the Production

function of this Section shall be to aAassign
as work

This

Manager. The

jobs to the respect ive Production Shops as soon

are received from the Engineering Department.

k of the jobs under process, and

orders

Section shall also keep trac

shall report their progress to the Production Department.

requirencnt and organisat ion chart for different

Manpower
and the Central

shops within the Product ion Department

Progress Secticn are shown in the respective Exhibits, as

indicated below.
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Sl. Exhibit No. Exhibit No. for
No. Shop for Manpower Organisation Chart
1. Aluminium Foundry 59 60
2. Forging Shop 61 62
3. Cast Iron Foundry 63 64
4. Fabrication Shop 65 66
5. Machine Shop, Tool Room 67 68
and Die Repair Shop
6. Galvanising Shop 69 70
7. Central Progress Section 71 72

Quality Control

The department would be headed by a Quality Control Manager,
with one Senior Engineer (Mechanical Testing TLaboratory)
reporting to him. This department will inspect and approve
materials in various stages -~ raw material, work-in-progress
for finished product and recommend methods for improving

quality of materials.

Manpower requirement. and organisation chart for this
Department are shown in Exhibit -73 and Fxhibit-74

respectively.
Engineering

The department will be headed by the Chief Engineer. He will
be assisted by two Process Planning Engineers and a Design

Englneer.

The department’s function will be to estimate time required

to execute job orders, prepare and review drawings, issue
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material requisitions to the Materials Department and issue
work orders to the Production Department; with a view to

expedite orders.

Manpower requirement. and organisation chart for the
Engineering Department are shown in Exhibit-75 and Exhibit-

76 respectively.
Materials

This department will be headed by the Materials Manager.
Both the Senior Materials Engineer and the Stores Officer,
shall report directly to the Materials Manager. The Senior
Materials Engineer shall be assisted by a Materials
Engineer. While the Senior Engineer will look after imports,
local procurements and inventory control shall be taken care
of by the Materials Engineer. The Stores Officer shall be
assisted by the Shop Storekeepers, who, in turn, will be
assisted by Stores Assistants - for tools and machinery
spares, raw materials and consumables, and finished goods

respectively.

Manpower requiremer.t and organisation chart for this
Department are shown in Exhibit-~-77 and Fxhibit-78
respectively.,

Maintenance

The Overhead Line Accessories manufacturing plant is spread
over a  large area, Respective Produclion shops  have been
provided with maintenance facilities. The Maintenance
Department will look after utilities & general maintenance,
and co-ordinate maintenance activities of different

departments. The Department shall be headed by the
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Maintenance Manager. He shall be assisted by the Senior
Maintenance Engineer, who will be assisted by three
Maintenance Engineers - one for Electrical and two for

Mechanical components.

Manpower requirement. and organisation chart for the
Maintenance Department are shown 1in Exhibit-79 and

Exhibit-80 respectively.
Marketing

Headed by the Marketing Manager, this department will be
responsible for securing orders for the plant and realising
payments, etc. The Marketing Manager shall be assisted by
two Senior Sales Engineers, each of whom will be assisted by

two Sales Engineers.

Manpower requirement and organisation chart for the
Marketing Department are shown in Exhibit-81 and Exhibit-82

respectively.
Finance and Accounts

The Chief Accountant will head this department, assisted by
two Senior Accountants and five Accountants. This department

will work in the general shift only.

Manpower requirement and organisation chart for this
Department are presented in Exhibit-83 and Fxhibit -84

respectively.
Personnel and Administration

This department will be headed by the Persornel Manager, who
shall be assisted by the Personnel Officer, t.he

Administrative Officer and the Training Officer.

DEVELOPMENT
CONSULTANTS
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Exhibit-85 presents the requirement of manpower for this
department. Organisation chart is presented in Exhibit-86.
A summary of manpower requirement 1s presented in
Exhibit-87.

The designations, salary levels and number of personnel 1n
the organisation structure of each department may be
observed from relevant serial numbers as given in the
exhibits relating to manpower requirement for respective

departments.

Manpower required in each of the two plants have been
grouped into nine levels, with different salary grades. The
statement of monthly salaries and wages is presented 1in
Exhibit-88.
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JOB NO. DCIL-105% AND EXRIBIT 58
ARAR TNDUSTRTAI. DFVFJ.OPMENT AND MINING ORGANIZATION
. - - . = T o= -‘m it
PROJRCT PROFIT.E ON OVFERHEAD LINE ACCESSORIES
ORGANISATION CHART : MANAGERS AND OFFICE STAFF
- Director
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JOB NO. : DCIL-105

UNITED NATIONS INDUSTRTAL DEVEI.OPMENT ORGANIZATION

AND

ARAB TNDUSTRIAIL DFEVELOPMENT AND MINING ORGANJZATION

PROJECT PROFILE ON OVERHFAD LINE ACCESSORIES

MANPOWFR RFQUIRFMENT : AT.UMINIUM FOUNDRY

Metallurgist

Production Engineer

Foreman

Technical Assislant

Chemical Analyst

Highly Skilled Furnace Operator
Highly Skilled Machine Operator
Steno Typist

Skilled Furnace Operator
Skilled Machine Operator

Crane Driver

Charge Maker

Furnace and Ladle
J.ining Repalrer

Helper

Total

- > G o - W o " M - - A S P = . - R - - P W D S O e - AR M S - -

EXHIBIT : 59

DEVELOPMENT
CONSULTANTS

14

[ )

42




- UNTTED NATIONS INDUSTRTAI DEVEIOPMFENT ORGANIZATION
JOB NO. : DCIL-105 AND EXAIBIT : 60
: ARAB TNDUSTRIAT. DEVEL.OPMENT AND MINING ORGANTZATTON
PROJECT PROFTTLF ON OVFERHEAD ILINE ACCESSORTES
ORGANISATICN CHART : ALUMINIUM FOUNDRY
[SR-PRODUCTION ENGINEER.
(FORGING & FOUNDRIES)
]
[ i
) A B
| 2
1
B i 1 H s
Cc

2 | 2 2 | 2
- H - F - G - ¢} - F
; ! 6 2 3 2
o |
: . L 2| F J 5 — K — J

M 2 4 12
N 4
- 16 2 4 N 2 14
a% DEVELOPMENT CONSULTANTS

_ CONSULTING ENGINTERS
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JOB NO. : DCIL-105 FXHIBIT : 61

UNTTED NATIONS INDUSTRIAI DEVELOPMENT ORGANJZATION
AND
ARAB TNDUSTRIAI. DEVEJI.OPMENT AND MINING ORGANIZATION

PROJECT PROFTI.F ON OVERHEAD IL.INF ACCESSORIES

MANPOWFER RFEQUTREMENT : FORGING SHOP

Sl. Salary
No. Designat.ion Tevel Number(s)
A. Producl ton Fngineer 5 2
B. Technical Assistant 6 ]
C. Foreman 6 8
D. Highly Skilled Machine Operalor 7 11
E. Stenu Typist 7 1
F. Skilled Machine Operator 8 3]
G. Cran~ Driver 8 4
H. Progress Clerk f 1
T. Malerial Handler 9 7
J. Unskilled Worker 5 40
Total 106
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st

UNITED NATIONS TNDUSTRIAI. DEVELOPMENT ORGANIZATION_

NO. : DCIL-105 AND EXAIBIT
ARAR TNDUSTRTYAI. DEVFIOPMENT ARD MINING ORGANIZATTON
PROJFCT PROFILE ON OVERHFAD LINE ACCESSORIES
ORGANISATION CHART : FORGING SHOP
SR.PRODUCTION ENGINEER
(FORGING & FOUNDRIES )
)|
A
T
| | ] | ]
c C (of (o} o}
1 py
| 2 2 2 | 1
F F | F F F
14 5 2 6 4]
J J — J J J
1 5 10 6 4

62

DEVELOPMENT CONSULTANTS

CONSULTING ENOINEEARS
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JOB NO. : DCIL-105

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

I .NPOWER REQUIRFMENT : CAST IRON FOUNDRY

Produclion Enginecer
Metallurgist

Laboralory Chemistl
Foreman - Furnace Melting

Foreman - Fellling and
Heat Trealment

Foreman -~ Sand Plant and Moulding

Foreman - Core Seclion
Technical Assistant

Highly Skilled Furnace Operalor
Laboralory Assistant

Chipper, Gas Culler, Grinder and
Cul. off Machine Operalor

Wooden Pallern Repairer
Skilled Machine Operator
Skilled Furnace Operalor
Pourer

Welder

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANTZATION

CONSULTANTS

EXHIBIT : 63

o

i

(18]

24
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JOB NO. : DCIL-105 EXHIBIT : 63
Sl. Salary
No. Designation Level Number(s)
Q. Crane Driver 8 4
R. Progress Clerk-cum-Typist 8 1
S. Unskilled Worker, Slingman 9 58
and Helper
Total 128




JOB NO.

DCIL-105

UNTTED NATIONS INDUSTRIAT, DEVELOPMENT ORGANTIZATION
AND
ARAR TNDUSTRIAL DEVELOPMENT AND MINTNG ORGANTZATTON

PROJECT PROFILE ON OVERHEAD I, TNE ACCESSORTES
ORGANISATION CHART : CAST IRON FOUNDRY

SR.PRODUCTION ENGINEER

1

EXHIBIT : 64

[ 1

| B
{—— B I A 2
| l | [ |
c D - E — F - G — H
! 2 2 ! | [
I ] i
2] | 2
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N M a
K 16 4
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JOB NO. : DCIL-105 EXHIBIT : 65

UNITED NATIONS INDUSTRIAL DEVFELOPMENT ORGANIZATION
AND
ARAB INDUSTRTAL DEVELOPMENT AND MINING ORGANIZATIGN

PROJECT PROFILE ON OVERHEAD LINFE ACCESSORIES

MANPOWFR REQUIREMENT : FABRICATION SHOP

Sli. Salary
No. Designalion Level Number(s)
A. Produclion Engineer 5 2

B. Technical Assistant 6 ]

c. Foreman 6 6

D. Highly Skilled Welder 7 2

E. Slenuo-Typist 7 1

F. Machine Operalor 8 38

G. Mechanical Fitler 8 8

H. Welder 8 5

I. Marker 8 8

J. Hand Gas Cultler 8 4

K. Crane Driver 8 3

I.. Progress Clerk 8 1

M. Malerial Handler 9 8

N. Unskilled Worker and Slingman 9 45
O tetar T




JORB NO.

DCIL-105 UNITED NATTONS TNDUSTRTAL DEVELOPMENT ORGANIZATION EXHTBIT : 66
AND
ARAB INDUSTRIAIL DEVELOPMENT AND MINING ORGANTZATION
PROJECT PROFILE ON OVERHFAD LINFE ACCESSORIFES

ORGANTSATION CHART : FABRTICATION SHOP

SR. PRODUCTION ENGINEER

(M/C. EHESZ FAEEIC?T Egz ﬁN D

e

A 2
]
[ { ] )i
a2 B 1 ¢ 1 c | c - ¢
| 2 2 | [
E | g b >
! F
! K F
' 4 of | F ",' ;H G
Ly J 4 24 8
M 8 ] o L .
N 4 N s N2 N 17 N 6

. DEVELOPMENT CONSULTANTS
CONBULTING ENOINTE RS
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JOB NO. : DCIL-105 EXHIBIT : 67

UNITED NATTONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORTES

MANPOWER REQUIREMENT : MACHINE SHOP, TOOI. ROOM
AND DIF REPAIR SHOP

Sl. Salary

No. Designat jon Level Number(s)
A. Production Engineer 5 2

B. Foreman - Drilling, Dressing up 6 2

and Nut Tapping

C. Foreman - Grinding, Jig Boring 6 1
and Die Sinking

D. Foreman - General Machine Tools 6 I
E. Foreman - Die Filting, Heal 6 1
Treatment and Welding

F. Technical Assistanl 6 {
G. Highly Skilled Machine Operators 7 8
H. Skilled Machine Operator 8 36
I. Crane Driver 8 4
J. Bench Filler 8 6
K. Die Filler 8 2
L. Welder 8 2
M. Progress Clerk cum Steno-Typist. 8 1
N. Unskilled Worker and Slingman 9 27
2 T Y




UNTTED NATIONS INDUSTRTAIL

DEVELOPMENT ORGANIZATION

JOoB NO. DCIL-105 AND EXRIBIT : 68
ARAR INDUSTRTAI, DEVEILOPMENT AND MINING ORGANIZATION
PROJECT PROFIIE ON OVERHFAD LINE ACCESSORIES
ORGANISATION CHART : MACHINE SHOP, TOOL ROOM, DIE REPAIR SROP
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DEVELOPMENT

CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 69
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND
ARAB TNDUSTRIAL DEVELOPMENT AND MINTNG ORGANIZATTON

PROJECT PROFILE ON OVERHFEAD LINE ACCESSORIES

MANPOWER REQUIREMENT : GALVANISING SHOP

Sl. Salary
No. Designalion Level Number(s)
A. Chemist 6 3

B. Galvaniser 7 3

C. Crane Driver 8 3

D. Pickler 8 3

E. Slingman 9 3

F. Helper - Material Stacking 9 18

and Removal
O totar T 3w




- JOB NO. : DCIL-105 UNITED NATIONS TNDUSTRIAL DEVELOPMENT ORGANIZATTON
AND

] ARAB TINDUSTRIAL DFEVELOPMENT AND MINING ORGANIZATTON

- PROJECT PROFILE ON OVFRHEAD LINE ACCESSORTES

EXRIBIT : 70

ORGANISATION CHART : GALVANISING SHOP

SR.PRODUCTION ENGINEER
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DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 71

UNITED NATIONS INDUSTRTAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRTAIJ, DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MANPOWER REQUTRFMENT : CFNTRAI, PROGRESS SECTION

Sl. Salary
No. Designation Level Number (s)
A. Progress Engineer 5 1
B. Movemenl Incharge 6 1
C. Steno-Typist 7 1
D. Progress Clerk 8 2
E. ForkliflL Driver 8 2
F. Pedest.rian Truck Driver 8 5
TotLal 12




JOB NO. : DCIL-105 UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION EXHIBIT : 72
AND
ARAB INDUSTRIAI, DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCFESSORTES
ORGANTSATION CHART : CENTRAL PROGRESS SECTION

PRODUCTION MANAGER
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DEVELOPMENT
CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 73

UNITED NATIONS INDUSTRTAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRTIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LTNE ACCESSORIES

MANPOWER REQUIREMENT : QUALITY CONTROI,

Sl. Salary
No. Besignation Level Number(s)

A. Senior Engineer 4 1
(Mechanical Testing Laboratory)

B. Qualily Control Engineer 5 3
Inspeclor 6 15
D. Machine Operalor 6 2

(Non-destruclLive Testing)

E. Chemist 6 1

F. Clerk 7 2
G. Steno-Typist 7 2
H. Laboratory Assistanl 8 2

I. Machine Operalor 8 2

I c.
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0. - UNITED NATTONS INDUSTRIAL DEVELOPMENT ORGANIZATION
JOB NO. : DCIL-105 N INDUSTR ;ND ELOPME EXHIBIT : 74

ARAB INDUSTRTAL DEVFJ.OPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
ORGANTSATION CHART : QUALITY CONTROL

QUALITY CONTROL ENGINEER

OEVELOPMENT CONSULTANTS

CONBULTING ENGINTENR




DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXBIBIT : 75

UNITED NATIONS TNDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRIAIL DEVELOPMENT AND MINING ORGANTZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MANPOWER REQUIREMENT : ENGINEERING

Sl. Salary
No. Designation Level Number(s)
A. Design Engineer 5 ]
B. Process Planning Engineer 5 2
C. Technical Assislant 6 2
D. Drafisman 6 2
E. Steno-TypistL 7 1
F. Clerk 7 2
Tolal 10




JOon NO. : DCIL-105 UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANTZATION EXHIBIT : 76
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANTZATTON
PROJECT PROFILFE ON OVERHEAD LINF ACCRSSORTES
ORGANISATION CHART : ENGINEERING
CHIEF ENGINEER
m
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DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHiBIT : 77

UNITED NATIONS TNDUSTRTAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRIAL DEVELOPMENT AND MINING ORGANIZATTON

PROJECT PROFILFE ON OVERHFAD LINF ACCESSORIES

MANPOWER REQUIREMENT : MATERTAILS

Sl. Salary
No. Designation Level Number(s)
A. Senior Malerials Engineer 4 1

B. Stores Officer 4 1

C. Malerials Engineer 5 1

D. Storekeeper 5 2

E. Purchase AssislanlL 6 2

F. St.ores Assistanl 6 1

G. Stores Assisltant - Tool and 6 3

Machine Spares

H. Stores Assisianl - Raw Matersals 6 3
and Consumables

T. Stores Assislanl. - Finished Goods 6 2

J. Tool Issue Clerk 7 5

K. Receipl and Tssue Clerk 7 5

L. Receipl and Despalceh Clerk 7 3

M. Steno~-Typist 7 ]

N. Handler 9 24
U petar T 54




JOB NO. DCI1L-105 UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANT ZATION EXAIBIT : 78
AND
ARAR INDUSTRIAIL, DEVEILOPMENT ANN MINING ORGANIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
ORGANTSATTION CHART : MATERIALS
] MATERIALS
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— DEVELOPMENT
CONSULTANTS

JOB NO. : DCIL-105 EXRIBIT : 79

UNITED NATIONS INDUSTRIAIL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAIL DFEVEIOPMENT AND MINING ORGANIZATION

PROJFCT PROFILF ON OVERHFAD LINF ACCESSORIES

MANPOWFR REQUTRFMENT : MATINTFENANCE

Sl. Salary
No. Designalion Level Number(s)

A, Senior Engineer (Maintenance) 3 1
B. MainLenance Engineer - Mechanical 5 2

Mainlenance Engineer - Eleclrical 5 ]
D. Foreman - Transformer House 6 2

and Distribution

28]

E. Foreman - Shop Malntenance 6
F. Foreman - Central Mainlenance Shop 6 1
G. Foreman - Mechanical UtLililies 6 2
H. Highly Skilled Mechanical FitlLer 7 4
I. Highly Skilled Flectricians 7 4
J. Skilled Mechanical Fitter R 16
K. Skilled FleclLricians 8 8
L. Mason 8 2
M. Carpenler 8 2
N. Plumber 8 2
0. Flectrician - Wiring 8 3

P. Transformer House Attendant 8 2

IR BN E I SR G R - SR @G S S B G I B T o e
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DEVELOPMENT
CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 79

Sl. Salary

No. Designation Level Number(s)

Q. Punp House AlLtendant 8 2

R. Compressor House Attendant 8 2

S. Welder 8 2

T. Machine Operalor - MainLenance 8 3

U. Helper 9 33

Tolal 56




UNITED NATIONS INDUSTRTAI. DEVELOPMENT ORGANTZATTON
AND
ARAB TINDUSTRTIAI. DEVELOPMENT AND MINING ORGANJZATION

PROJECT PROFILE ON OVERHFEAD ILINF ACCESSORTFES
ORGANISATION CHART : MAINTENANCE

JOB NO. : DCIL-105% FEXHIBIT : 80
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DEVELOPMENT
CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 81

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB TNDUSTRIAL DEVELOPMENT AND MINING ORGANIZATTON

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MANPOWFR REQUIRFEMENT : MARKETING

Sl. Salary
No. Designation Level Number(s)

A. Senior Sales Engineer 4 2

Sales Engineer 5 4
C. Steno-Typist 7 2
Total 8

Ui I O G D G O D Wl GE B B n D O D G am e
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DCIIJ"I 05

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATTON
AND
ARAB TNDUSTRIAIL DEVELOPMENT AND MINING ORGANIZATJION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORTIES

ORGANTSATION CHART : MARKETING
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DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 83

UNITED NATIONS YINDUSTRTAL DEVELOPMENT ORGANTZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MANPOWER REGUJIREMENT : FINANCE AND ACCOUNTS

Sl. Salary

No. Designalion Level Number(s)
A. Senior Cosl Accountant 4 1

B. Senjor Accountanl - Planning 4 i

and Conlrol

C. Accountant - Wages and Salaries 5 1
D. Accountant - Receipts and Payments 5 |
E. Accountant - Cosling 5 1
F. Accounltant - Budgels 5 1
G. Accountant - Ledger and 5 1
Book Keeplng

H. Accounis Assistant 6 8
I. Cashier 6 1
J. Account.s Clerk 7 3
K. Steno-TypistL 7 2
T 2




UNITED NATIONS TNDUSTRIAL DE\

AND TNDUSTRIAL DEVELOPMENT ORGANIZATION
ARAB TNDUSTRIAIL DEVELOPMENT AN AND

DEVELOPMENT AND MINING ORGANTZATION!

JoB NO. : DCIL-10%

EXHIRIT : 84
PROJECT PROFILE ON OVERHEAT

“TLID ON OVERUFAD LINE ACCESSORIES

ORGANISATION CHART : FINAM
N CHART : FINANCE AND ACCOUNTS

CHIEF ACCOUNTANT

..F ACCOUNTANT

A
[ B
!
F E
| I c G D :
I i | i
1
H H
H 2 H | ! H ! H H
| I i 2 |
!
4 J '
2 P J J J J
| | | ; l

SECTION1
SECTION 2

= DEVELOPMENT
°: ] CONSULTANTS




11 - 36

DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 85

UNTTED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAIL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

MANPOWER REQUTREMENT : PERSONNEI. AND ADMINTISTRATION

sl. Salary
No. Designation Level Nunber({s)
A, Personnel Officer 4 1
B. Administralive Officer 4 1
C. Training Officer 5 1
D. Chief Security Officer 5 1
E. Librarian 6 1
¥. Personnel Assistant 6 2
G. Securilky Guard 6 3
H. Canleen 1n charge 6 1
I. Housekeeper 6 i
J. Steno-Typist 7 2
K. Driver 7 3
L. Cook 7 2
M. Filing Clerk 7 2
N. Telephone Operator- 7 3
cum-Receplionist

0. Despat.ch Clerk 7 ]
P. Wal.chman 8 12
Q. Office Boy 8

R. Waiter and Helper 9

S. Sweeper and Gardener 9 12

Totlal 56




UNITED NATIONS INDUSTRI. .. o

|
TONS INDUSTRIAJ. DEVEILOPMENT ORGANIZATION
AND
JOB NO, @ De11L,-105 ARAB INDUSTRIAL DEVELOPMI {TAL DEVELOPMENT AND MINING ORGAN!ZATION EXUIBRIT : 86
PROJECT PROFILE ON OV bhap 1 LE ON OVERITEAD LINE ACCESSORTES

ONGANTSATION CHART = PEL..\y CHART : PERSONNEL AND ADMINISTFATION
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DEVELOPMENT

CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 87
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND
ARAB INDUSTRIAIL DEVELOPMENT AND MINING ORGANIZATTON

PROJECT PROFILE ON OVERHEAD LTNE ACCESSORIES

SUMMARY OF MANPOWER REQUIREMENT

Senior Managers (Level Nos. 1-3) and Office StLaff

1. Direclor 1
2. Deputy Direclor - Technical 1
3. Chief Engineer 1
4. Marketing Manager 1
5. Chief Accountant 1
6. Personnel and Administrative Manager 1
7. Production Manager 1
8. Maintenance Manager 1
9. Malerials Manager 1
10. Quality Control Manager ]
11. Personal Assistant Lo Director 1
12. Steno-Typist Lo Direclor 1
13. SLeno~-Typisl Lo Deputy Director - Technical 1
14. Clerk 2
15. Sub-Lotal (1 thru' 14) 15




bi = 057

DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 87
s,
No. Desjygnal jon/Departlnent Number(s)
Others
16. Production 602
17. Qualily Conlrol 30
18. Engineering 10
19. Materials 54
20. Mainlenance 396
21. Markel ing 8
22. Finance and Accountis 22
23. Personnel and Administration 56
2. Sub-tolal (16 thru" 23) 878
25. Total (15 + 24) 892
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DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 88

UNMITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

STATEMENT OF MONTHLY SALARIES AND WAGFS

Salary Monthly Basic Salary (USS) Total Monthly Salary (USS)
Level Numbers Jordan Tunisia Jordan Tunisia
1 1 9,000 3,000 9,000 9,000
2 1 8,000 6,000 8,000 6,000 .
3 5 6,000 3.000 48,000 24,000
& 11 4,042 1,510 44,462 16,610
5 36 2,648 989 95,1328 35,604
) 100 1,800 R00 1,80,000 §0,000 !
7 98 1,338 500 1,31,124 49,000
5 317 300 400 2,85,300 1,26,800
3 321 557 208 1,78,797 bh, 768
TOTAL 893 3,80,011 4,13,782




SECTION - 12
FINANCIAL ANALYSIS AND EVALUATION




PLANT LOCATION : JORDAN

-l Ul o) G =) e = O Un Ty A Ay G By G E W mEe e

DEVELOPMENT
CONSULTANTS




DEVELOPMENT
CONSULTANTS

FINANCIAL ANALYSIS ARD EVALUATION

The financial implications of the proposed projecls are

presenled in this Section.

Jt. may be menlioned here, that for the sake of uniformity,
the prices of plant and equipmenL and raw materials have
been considered identical for both Lhe two countries, where
the plants will be sebL up. Since most of bthe planl. and
i equipment. and raw materials are to be imported, the
prevailing international prices of these items have been
taken as the basis of calculalion. For other cost.
parameters, which vary from country to country, the figures,

as provided by the client has been considered.

COUNTRY : JORDAN

The financjal analysis and evaluation of the proposed
project for setting up of Overhead Line Accessories plant in
Lthis country are based on the capacity utilisation, price '

and costs.
Project Cosl.

The estimated cost. of the project of setting up a 12,000 TPA
planl. is around US $ 43.43 million as can be seen  from

Exhibit.-89. The project. cost. includes the expenditure

Lowards
3 Land and land development
3 Building and civil work
0 Plant and machinery

Miscellaneous fixed assetls

Preliminary expenses




DEVELOPMENT
CONSULTANTS

1) Pre-operative expenises

o Technical know-how fees

Preliminary expenses have been assumed on a lumpsum basis on
t.he project cousl. Pre-operalive expenses have three
component s, viz., establishmenl, travelling expenses  and
miscellaneous expenses.  FEstablishment.  costs  have been
computed on Lhe basis of salaries payable and overheads Lo
various personnel who have o be recruited at  various
levels, during bLhe construction period. Travelling expenss
have been taken as approximalely 10% of establishment costs
from second to the laslt quarter of the construcstion period.
Miscel laneous expenses have also been taken on a  lumpsum
basis., Technical know-how fees have been taken as 3.5%  of
the projecl cost excluding interest during construction and

margin money for working capital.

5% cushion has been provided towards contingency. This cost

%
also includes interest during construction and margin money

for working capital. ;

Phasing of capital expenditure is based on implementation
plan, and interest during construnction has  been computed
based on the phasing. These Lwo are presented in Exhibits 90

and 91 respectively.

Margin money for working capital is presented in FExhibit-92.
Tn compuling margin money it 38  assumed thal  adequate
provisions have to be kepl. towards storage of raw materials

and consumables required to he imported,

The project 18 asrumed to be financed by Debt -Fgquity Ratho
of 1:1.




DEVELOPMENT
CONSULTANTS

Produclion, Sales and Revenue

Statement of production and sales of various product range
and Lhe revenue Lhat will be generated from the sales of the
products over the J0-year period is presented in Exhibit-93.
Capacily utilisation is assumed ai the rate of 80% in  the
first. year, 90% in the second year and 100% from the third

year onwards.
Cusls

The annual costs of production and sales computed over 10
vyears are presented in Exhibit-94. In estimating Lhese costs
it 1s assumed that the salaries and wages will] increase at

t.he flat rate of 5% every year.
Profitability

Projected profitability statement. is presented in
Exhibit-95. The average profit before tax works out to 12.1%

of average revenue.

Statement of fixed assels and depreciation under strajghl
line method is presented in FExhibit-96. Tax compulation and
depreciation for tax are presenlted in Exhibits 97 and 98

repspectively.
Working capital requirements are shown in Exhibit-99.

Projected cash [low statement. and balance sheet over 10-year
period  are shown in Fxhibits 100 and 101 respectively. The
term loan will be repaid in 15 years including 2-year

moratorium.

The project breaks even at around 72.2% and shows i1nlernal
rate of return of 20.1% as can be seen from Exhibits 102 and
103 respectively. In computinyg internal rate of return,
out.flow is taken as the project cost. and inflow is taken asu

Lhe profit before interest, depreciation and tax.




DEVELOPMENT

JoB RO. : DCIL-105

UNITED RATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON GVERHEAD LINE ACCESSORIES

ESTIMATED PROJECT COST

CONSULTANTS
EXHIBIT : 89

{'000 us $)

Ttems Value Total
1. L.and and [.and Development 7923.00 7923.00
(@ USS 139 per m® for 57,000 n2) = —e—me——e
2, Building and Civil Work
i) Workshop Building 14808.70
(@ USS 724 per m2 for 20,454 m?)
ii) Administrative Building 995.33
(@ US$ 864 per m® for 1,152 m®)
iii) Auxiliary Buildings 1275.26
(@ USS 864 per m? for 1,476 m2) 000 @—eee———
Sub-total (2) 17079.29
3. Plant and Machinery
i) Imported
- Aluminium Foundry 2026,99
- Forging shop 2066.10
- Cast Tron Foundry 1275.45
-~ Fabrication shop 586,35
- Machineshop, Toolroom & Die Repairshop 552.67
- Galvanising shop 61,80
- Material Testing Laboratory 100,32
- Central Maintenance shop 109.03
- Auxiliary Fquipment & Handtools 137.28
Total F.0.B, Value $915.99
17) Insurance & Freight (@ 10% of FOB Value) 691.60
iii) C.T.F, Value 7607 .58
iv) Tmport duLy @ 6% on CIF value 456,46
v) Transportation @ 12 of CIF Value 76.08
L.anded Cost at Site [Sub-total (3)) 8140,11
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| DEVELOPMENT
CONSULTANTS
l JOB NO. : DCIL-105 EXHIBIT : 89
l ('000 US 3)
I Items Value Total
4. Miscellaneous Fixed Assels
' i} Transformers 106.80
11} Switchgears 4,00
i1l) Central Airconditioning system 173.87
v} I1lumination,Fans and Room Cuolers 9.00
v Waler Pumps and Tank 34,60
Vi) Overhead fuel 01l storage tank 9.00
' vii) Compressors 25.48
Viii) Fire fighting system 2.00
ix) Telecommunicatlion syvstem 2.00
l x) Office Furniture and Equipment 3.00
xi) Vehicles 90.00
' Sub-total (4) 459.75
5. Preliminary Expenses 50.00 50.00
. 6. Pre-operative Expenses
1} Establishment 2213.06
' ii) Travelling Expenses 220.00
111} Miscellaneous 60.00
' 2493.06
7. Technical Know-how Fees 1379.00 1379.00
l 8.  Sub-lotal (1 thru 7) - 37524.21
9. Contingency @ 5% on above - 1576.21
' 10. Sub-lotal (8 & 9) - 319400.,42
' 11, Interest during Construction - 3957.61
12, Margin Money for Working Capilal - 1068.33
' TOTAL COST - 44426.36




JOB M. : DCIL-105

UNITED NATIONS INDUSTRIAL DEVELOPMERT ORGARIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MIRING ORGANIZATION

PROJECT PROFILE OR OVERHEAD LIRE ACCESSORIES

PHASING OF CAPITAL BXPERDITURE

BXRIBIT : 90

............................................................................................................................................................................

............................................................................................................................................................................

1. Land and Land Development
1. Building and Civil Work

1) Workshop Building
11} Aministrative Building
111 Aunliary Buildings

3. Plant and Machinery
1V Ordering

11} Supply, delivery and
1nstallation al sile

1923.00 0.00 1980.75 1980.75 1980,75 1980.75 0.00 0,00 0.00 0.00 0,00

14808.70 1,00 0.00 211553 2011553  2015.53 201553 215,53 215,53 2115.52 0
995.3) 0.00 0.00 0.00 0,00 248,83  248.8) 248,83  248.84 0.00 0.
1275.26 0.00 0.00 0.00 0,00 425,08  425.09 425,00 6,00 0.00 0

8140.11

442,03 f.00 0.00 6.00 1221.00 12210 0.00 0.00 0,00 0.00 0.00

5698.08 0.00 0.00 0.00 8.00 0.00 h.00 0.00 0,00 2777.81 2M.81

(000 us §)
1 12

0.00 0.00
0.00 0.00
0,00 0.00
0,00 0.00
0,00 0.00
85.48  56.98
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JOb N0, : DCIL-105 BYHIBIT : 90
{1000 us §)
Construclion Perind 1n Quarlers
LT ke et LAt b
1 2 3 4 5 6 1 R 9 10 1 I
4. Misce]laneous Pixed Assets 459,75
;v Transforeers 106,80 0.00 0.00 0.00 0.00 21.36 0,00 0.00 0,00 85.44 0,00 0.00 0.00
11 Switchgears 4,00 0.00 0.00 g.00 0,00 0.80 0,00 0,60 1,10 0.00 0,00 9,00 0.00
i) Central Aircendil:ening system 113.87 0.00 0.00 8.00 6.00 wn 0.00 0,00 0,90 139,19 0,00 0,00 g.00
1v}  Illumiration,Pans end Reos Coolers §.00 0.45 0.00 0.90 6,90 0,99 0,90 0.90 0,90 1.90 1,90 0.90 0.45
v)  Waler Puaps and Tank 14,60 0.00 3.00 0.00 8.65 8.65 8.65 8.65 0,00 0.00 0,00 0.00 0.00
- vi)  Overhead fuel o1l storage Lank 9.00 0.00 0.00 0,00 0.00 4.50 4,50 0.00 0.00 0.00 0.00 0.00 0.00
vil}  Compressors 15,48 0.00 0.00 0,00 0.00 5.10 0.00 0.00 0.00 0.00 20,38 0,00 0,00
viil}  Pire fighting systea 2.00 0,00 0.00 0.20 0.20 0,20 0,20 "0 0,20 0,20 0.20 0,20 0.20
11} Telecowmunicalion syslem 2.00 £.00 0,20 0.00 0,00 0,20 0,20 0.20 0,20 0,00 0,00 0.00 1,00
1} Office Furniture and Eguipsenl 3.00 0,00 .15 0.15 0.00 0.00 0.15 8,00 0,00 0,15 0.00 0,40 2,00
1) Vehicles 90.00 9.00 18.00 18.00 0,00 0.00 9.00 0.00 0.00 9.00 0,00 0,00 36,00
S.  Preliminary Ezpenses 50.00 25.00 25.00 0.00 0.00 8.00 0.00 0.00 009 0.0 0,00 0.00 0,00
6.  Pre-operative Ripenses 2493.06
....... !
1} Establishment 213.06 0,00 28,65 .46 101,86 101,86 143,63 143,63 143,63 161,63 161,63 161,63 992,45
11) Travelling Brpenses 220,00 0.0 1.00 1.00 10,00 10,00 14,00 14,00 14,00 16,00 16,00 16,00 100,00
111} Mascel laneous 60,00 5.00 5.00 5.00 5.00 5,00 5.00 5.00 5,00 9,00 5.00 5,00 5.00
1. Technical Know-how Fees 1379,00 £8.95 £8.95 137,90 137,90 137,90 137,90 137,90 131,00 130,90 110,90 64.95  64.95
8, Sub-total ! thru M L0 99.40  2129.70  4337,89  5581.81  6322.44 311,58 1099.91 669,40 S448.65 3119,82 138,56 1263.03 EE; E;Z
<
3. Contingency ® 5% on above 1874.21 4,97 10A.49 216,89 279,09 316,12 1RS.6R 18500 13%,47 0 270,41 155,99 16,93 63,15 5;; m
............................................................................................................................ -
10, Sub-lotal (8 & 9) 39400.42 104,37 236,18 4554,78  5860,90  6638,56  3269.26 3254.91  28072,8) 57R.08 3275.81 355.49 1326.18 '_—‘%
=
............................................................................................................................................................................ a
S . A%




JoB M. : DCIL-108 BXHIBIT : 91

ONITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAD INDUSTRIAL DEVELOPMRNY ARD MINING ORGANIZATION

PROJECT PROPILE ON OVERHEAD LINB ACCESSORIES

ESTIMATION OF INTEREST DURING CONSTROCTION

{'000 us §)
Construction Period in Quarters
--------------------------------------------------------------------------------------------------------------------- Total
! 2 ] ) § 6 7 8 4 10 1l 12

Capital Ezpenditure 10437 236,19 455478 5360.90  6638.56  3269.26 325493  2802.87 571,08 31275.81 155,49 132619 39400.42

Hargin Money 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n.00 0,00 1068, 13 1068,33

Tatal 10437 2236.19  4554.78  5860.90  6638.56  1269,26  3254.93  2802.87 571,08 1375.8 365,40 2194.51 40468,75

Bquity 52,58 112734 2312.43  3005.38 344056 1797,22  1817.16  1616.88 LA 1926.50 484,52 1519.06 NN3.18

Loan 5,58 M27.34 212,44 3005.37 344257 179721 181,15 1616.88  31101.45 192660 484.53 119,06 221,18

| Tolal 105,16 2254.68  4624.87  6010,75  6885.13  3594.43 363431 1233.76  6222.90  3853.20 969,05 3038.12 44426.36

SINVIINSNOD
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J0B MO, : DCIL-105

1 2 3 ]
Interest on man

- BN paa. .79 15,9 14.69 15,08
1.58 13.82 69.37
1.58 33.82
1.58
Tolal 0.7 18.49 70.09 149,85
Debl /Equily 1.00 1.00 1,06 1,00

51.64
40,16
69.3?
13.82

1,58

26.96
103.28
90.16
69.31
13.82
1,38

.28
53.92
103,28
90.16
69.37
n.a
1,58

1,25
54,51
53.92
193.28
90,16
§9.37
1.0
1,58

MEANS OF FINANCING :

46.67
48,51
54,51
53,92
103,28
90.16
69.37
11.82
1.58

BXRIBIT : 91

11030 s §)

10 11 12
28.90 L nm 133.21
93,34 51,80 14,54 620,23
48.5] 91,34 57,80 606,29
34,51 8.5 9. 348,49
53.92 54,51 48,51 455,15
103,28 51,92 54,51 406.64
90,06 101,28 53,92 352,13
£9,37 90.16 103,28 298,21
13.82 69,37 90,16 194,93
1,58 13,82 69,17 1.1
1.5 33,82 315.40
1,58 1,58
§717.39 613,56 643,61 1957,61
1.00 1,00 1.00 1,00

FQuITY 2318
T.OAN 213,18
TOTAL 44426,36

SINVIINSNOD
INIWJO13A3A
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DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 92
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANRIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
MARGIN MONEY FOR WORKING CAPITAL
{'0300 US S
Period Bank Finance Margin
S1. Item (Days) Coslt Availadle Money
No. (%) (Amount)
1. Raw materials and 90 5393.73 100%2 5393.73 0.00
Consumables
2. Finished Stock 30 2600.74 1002  2600.74 0.00
3. Sundry DeblLors 30 2472.67 100% 2472.67 0.03
Sub-total 10467 .14 10467 .14 0.00
4. Fxpenses 30 1068.33 0% 0.00 106R.33
Tolal 11535.47 10467 .14 1068.3}




Jop W, :

Btrlisaty

vorking Days/Year

a) Alumimve

b) Steel

DCIL-108

TAITLD WATIONS TNDUSTAIAL DEVELOPNENT ORGANIZATION

AND

ARAD INODSTRIAL OZVELOPNENT AND WINING ORGANIZATION

PROJECT PROFILE ON OVERNEAD LINE ACCESSORILS

STATLNERT OF PRODUCTION, SALES ARD REVENDE

enir ;9

........................................................................................................................................

...................................................................................................

100
on 801
11Clamps & Yoke Plates

Capacaty 108,00

Opening Stock 0.00
Production §66.40
tTotal $66,40
Closing Stock 47,20
Sales §19,20
Prace/RT US § 15000.00
Reveaue {000 US §) 1788.00
Capacity 24,00

Opentng stech 0.00
Producton 171,20
Total 171,10
Closing Stoch 14,17
Sales 146,93
Brice/wt U5 § 1330¢.00
Revenue {006 05 §) 499,61

100
901

108,00

.20
637,20
$84,40

.10
631,30

15000.00
9469.%0

214,00

1.
192.60
206,81

16.0%
190.8?

12100.00
428321

100
1001

108.00

§).10
108,00
161.10

19,00
102,10

15000.00
10331.9¢

214,00

16,03
14,00
20,08

1.4
mn

21)00,00
a0

OPERATING
{ 3
300 300
1001 [o01
108,00 108,00
39,00 $9.00
108,00 708,00
167,00 162,00
59,00 13,00
104,00 108,00
13000.00 15608.00
10620.90 10620.00
100 214,00
1.4 17.4)
24,00 214,00
Ny Ny
1.4 1.8
TL.00 214,00
2300,00  22)00,00
472,20 412,20

YEARS
¢ !
300 100
1008 1008
108,00 108,00
59,00 $9.00
108,00 108,40
161,00 767,00
59,00 59.00
700,00 704,00
19000.,00 15000.00
10620,00 10620,00
ML 214,00
7.8 1.8
W00 N800
nL DL
mn 1)
AL00 214,00
22100.00  22)00.00
1.0 ana

100
100t

164,00

$9.00
108,00
167,00
59,00
708,00

15008.00
106%0,00

14,00

1n.m
114,00
Ly
1n.m
14,00

12)00,00
12,2

----------------------------------------------------------------------------------------------------------------------------------------

{in ¥7)
9 10
300 00
1008 1008
108.00 708.00
59,00 9,00
708,00 108,00
167,00 167,00
49,00 59,00
108,00 708,00
15000,00 14000.00
10630.00 10620.00
1ML00 214,00
17,03 1.8
HA00 214,00
naay NLy
11.8) 1.8
214,00 114,00
22100,00 22)00,00
anw anae

SINVIINSNOD
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DEVELOPMENT
CONSULTANTS
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J0b 20, : DCIL-103 LINIBIT : 9)
Lin )
OPERATING YRARS
1 1 ) A $ b 1 ] b 19
YiCorena Shaelds & Arcing Horns
a) Alumntuw Capataty 22,00 22,00 22,00 11.00 21,00 1000 11.00 .00 12,00 1.00
apeming stock 9.00 1.4 1,63 3] 1.4 3] (K} [ 3! 1.8) 1.8}
Preductyon 17,60 19.40 27,00 1,00 22,00 1,00 11,00 22,00 1.00 21,00
tatal 11.60 nu 1).68 N4 0n.h Ny 0. 1.8 13.4) n.n
Closing Stock 1.4 1.8% 1.8} 1.4) 1.8 1.8} 1.4 1.8) 1.8) 1.8)
Sales 16,13 19.62 1{RH .00 22,00 21,00 1,00 22.00 21,00 .00
Price/¥T US % 40000.00 40000.00 40000,00 40000,00 4000800 000%,00 40000,00 40000.00 40000,00 40000,00
Revenve {'000 US §) 649.3) 184,67 812,67 ARO,00  ABD,00  ARD.00  ARO.00  RAO.00  ARO.00 430,00
by Steel Capacaly 2930,00  2930.00 250,00  2930.00 253000 253000  2930,00 250,00  2530.60  2930,00
pening stock 0.00 168,67 189.7% 200,83 0.8 LM WeRY  em 2108 d0M
Production 102400 2277,00  2530,00 230,00 250,00  53u.06  2539.00  2930,00  2930,00 1930.00
Total W,00  2049,67  2119,7% 274000 2240.8) 2140, 2040 740,83 214083 BTe0.8)
Closing Stock 168,67 139.1% 210.8) HIR} IR 10,8 "o 210.8) 10,0 1.4
Sales 1R99,33  2255.91 280892 2930,00  2530.00 530,00 290,00 530,00 290,00  2%)0,00
Price/NT US § 1900.00  1900,00  1900.%0 196,00  1900,00  1900.00  1900,60  1900.00  1900.00 100,00
Revenue (000 0S5 §) 195,13 428624 ATE6.5C  4RGT.00  4NDT,00  4ADT.00  ARMD. A0 ARQT.00  4A07,00  4807,00
{iSpacer
‘ 1) Aluninroe Capacily 10,00 10,00 10.00 10,00 14,00 10,00 10,00 10,00 10,00 10,00 88
‘ Opemung stock L S B R T Y Y T ot N P I g,m
Productyon $6.00 63.00 10.00 10,00 10,00 10,00 10,00 16,00 10,00 10,00 C O
Total $6.00 61,87 IR} 5.1 1.4 .0 1.0 14,8) 15,83 15.0) : e
Closing Stock T T L 0 3 Y S Tt It Tt R 1 N »<
Sales 1.3 62,42 69,42 10.00 10,00 10,00 10,00 10.60 10.99 10,00 Z %l
—‘
W~




Jo3 M0, : DCIL-1DS LIRIIY 9}
{in Nt}

........................................................................................................................................

OPERATING YEARS

..................................................................................................

1 ? ) A S h ! [ 9 10

Price/RT US § HR000,00 6R000,00 64000,00 6R000,00 68000,00 42000,50 £8000.00 s8600,00 63000,00 b58000,00
Revenue ('000 US §) 090,67 420,00 AT20.3)  AT60.00  AT6D,00  4740,00  4760.00  4TH0.00  AT60,00 4760,00

b) Sieel Capacity 195,00 155,00 185,00 155,00 185,00 185,00 149,00 185,00 195,00 19,00
Opentng stock 0,00 18.3) 11,63 12.9? 12,92 11.92 12,92 12,92 11,92 12,92
Production 124,00 139,50 195,00 155,00 154,00 1SS.00  Lh.00  155.0h 185,60 195,00
Total 124,00 149.,8) 166,8) 167,92 167,92 147,42 147,91 161,91 147,92 161,92
Ciosing Stock 10,33 11.6) 17,92 12,92 12,92 12,92 11,92 13.91 12,9¢ 12,91
Sales 11,87 1180 153, N 144,00 155,00 194,00 100 159,60 194,00 154,00
Frice/HT 1S § 10000,00 10000.00 10000,00 10000,00 10006,06¢ 19000.00 10069,00 100006.60 10000,00 10000,00
Revenue {°300 LS §) 116,67 TIR2.0R 153708 1450,00  FS60.,00  1440.00  S0.AD  1936.00  1990.00 190,00

StAraour Rods

1) Aluminiue Capacaty 130,00 730,00  7)0.00  130.00 730,00 130,00  M0.00  7YO.00  1)g,00 730,00
Opentrg stoch 0.00 48,87 34, 7% 60.8) 50,8} 60,8} §0.,0) #0,8) 60.8) 60.8)
Production $84,00 657,00 130,00 16,00 130,00 110,00 130,00 130,00 130.00 110,00

Total $24,00 108,61 184,78 190.8) 140,8) 190,8) 190, 8) 190.8) 190.8) 1%0.8)
closing Stock (LN} S4,7% $0,8) 60.8) h0,R) 0.8} a0, 0 b, 2) 80,8 69.1)
Sales 5.0 §50.92 113,91 110,00 110.00 710,00 730,00 0,00 130,00 130,90
Price/NT U5 § 19200.00 15200,00 15200.00 15200,00 13200,00 15200,60 13200.09 15700,00 15200.00 15200.00
Revenue ('000 US §) RIIT.07  9893.9) 1100353 11096.00 11096.00 11096,00 110,80 1109,00 11096.00 11096,00

b1Vibration Dawper

a} Last Lron Capacaty 950,00 950,00 950,00  9%0,00 650,00 950,00  9%0.00 950,00 990,00  9%0.00
tpening stock 0.00 630 1,2 19,41 19,11 L IXIRN "o 19,17 19,17
traduction 780,00 255,00 959,00 440,00 350,00 999,49 AR ath,00 859,00 940,00

taral 160,09 NN 1020,28 10T 102807 10N T e Y R [029, 0T s, 10

SINVIINSNOD
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JOB K0, : DCIL-10%

LIGINIT : %)

(in NT)

----------------------------------------------------------------------------------------------------------------------------- vecnssvsnns

...................................................................................................

Closing Stock
Sales

Price/uT US §
Revenye {1000 1S5 §)

Nuts & Bolts
a} Steel Capacity

Opening stock
Production
Total
Clnsing Stock
Sales
PricejNt 0§ §
aevenue ('000 US §)

8)Socker, Clevas & Harduares

al Aluminine Capacaly

Opening stock
Production
Total

Closing Stock
Sales

Price/NT US §
Revenue {'000 U5 §)

1000.00
696,67

180.00

0.00
144,00
144,00

12,00
132,00

1600.00
21,20

190,00

0.00
152,00
152,00

12,67
139.33

1$00.06
209.00

1000.00
1.0

180.00

12,00
162.00
174,00

1,50
160,50

1600,00
156,80

190,00

12,87
171,00
183,67

14,2
169,42

1500.00
ALY

1000,00
942,00

186.00

13.50
180,00
193.50

15,00
178,50

1600.00
185,60

190,00

1,28
190,00
204,28

15,83
188,42

1300,00
M)

OPERATING
{ 5
.11 9.1
990,00 950,00
1000,00  1008.00
950,00 950,00
180,00 180,00
14.00 15.00
180,00 180,00
195,00 194,00
15,00 15,00
180,00  180.00
1600,00  1600,00
WR00 248,00
190,00 190.00
15,8} 15,83
190,00 10,00
05,8 W88}
15.8) 15,83
190,00 190.00
1500,00  1500.00
5,00 285,00

YEARS
b !
.11 19,11
950,00 740,00
1000.00  1000,00
950,00 950,00
- 120,00 180,00
13,00 15,00
180,00 180,00
195,00 (95,00
15,00 15,00
180,00 1RG,00
160000 1600.90
13,00 288,09
190.00 (50,00
15,83 15.0)
190,60 150,00
05,8 2080
15,83 14,8
190,00 190,00
100,00 1500,00
W8.00 288,00

1000,00
959.00

189,00

13,00
180,00
199,00

19,00
110,00

160000
mR.00

140,00

[$.83
199,00
205,83

15,83
190,00

1500.00
4,00

1.1
950,00

1000,00
950.00

180,00

15,00
180,00
154,00

15.00
140,09

1606.00
188,00

190,00

15.4)
190,00
205,43

19,03
199.00

1900.00
15,00

1900.00
959,00

140,00

13,00
180,00
195.00

13,00
180,00

1600,00
18,00

190,00

15,43
190.00
109,43

15.4)
190.00

140000
185,00

SINVIINSNOD
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’ 403 MO, : DCIL-105 LAY ;9

’ (i N7)
- GPERATING YTERARS

| i ) 4 t h ; 8 L] 10

Mo Stee] Capacaty 137000  1370.00 137000 (370,00  1370.006  1370,00  1370.00  I37u.00  1370.00  1370,00

dp2ring stock .00 91,3} 102.7% 116,01 14,1 1L 114, 1! Ha 14,1 1N

Production 1096,00 233,00  1370,00  1370.60  1370.00 1370.60 137A.00 131600 1370,00  1370,00

Tolal 109600 1324.3)  WAT2,05  MARELET HEREIT TARELIT O NERALTT O TARLLIT O TAAGLIT TesEL )

closing Stech N 102,78 &1 &7 Han 141 L a7 14,1 IENE

Sales 1004,67  1220.98  133B.5%  1370,00  RITAL0D 0 ITALAN O 1MRELRY O IVTLL6h 130,08 1370,00

) Toyoe MY UIS S 509,02 500,00 $00.00 569,00 400,09 560,08 L 0,0 500,00 $00.,00

Fevenue 309 U5 §) W0 810,19 679,29 639,00 624,00 b8 .59 hRE (A1} b8Y,90 bR5.,00

- ¢} Puctale Tron Capacily 40,00 40,00 40,00 40,00 40,09 in.ne A0 0,00 40,00 40,99

B Jpentng stock 0.00 .8 3,00 IR 1) 1. ) IS iR 1.3

Production 12,00 36,00 40,00 0,00 4,00 40,00 0,00 40,09 40,00 10,00

*atal 11,00 18,67 43,00 4,1) W AN (DI 3,1 (318D O

clasing Stock 1.87 1.00 W4 3.0) W o 988! nn } B3 1B )]

$ley 9.4 19.87 18.4) i6,00 40,00 0,00 5.0 40,00 40,90 40,00

Price/NT U5 3 400,00 400.00 400,00 400,00 400,00 «35.00 400,10 100,99 400,00 400,00

Reverce (7000 U5 §) 1.7 i 14.87 [6.0) 18,3 16,00 14,0 14,00 16.00 16.00

“ihuy Wyres

MO

2t e} Capacaty 908,00 308,00 908,00 8,09 908,00 104,19 808,75 WRL00 34R,00 504,00 Org

Zm

Jpening stork .00 0.9) 68,10 19,81 15,81 AR 144! Tk 14,61 19,67 wnr—

Produstion 196,80 812,20 908,00  408.00  SAR.ED 030D S0R.A0 AT 908,00 994.00 cO

- B MhAT O RILTY O ST600 93)6) el A1 aniat AL Ay AT 9,60 Q>
Chaamg S1ack LIS 88,10 19,67 19,67 e 1! T ! T WX 15,81 >§

Salos b0 RD9.AD 900.4)  90R,00 S8R0 ARG e 3 200 8A.00 908,00 Zzm

= 4Z

w -
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JO3 MO, : DCIL-10% EXRIBIT : 9)
{in NT)
OPERATING YEARS
| 2 ) § 4 & i P 9 10
Frice/MT S 3 100,60 10,00 100,00 108,00 100,00 04,00 160,00 106,04 140,00 100,00
Revsaus {'00 1S §) 466,11 S6h.74 630,30 81S.60 F35.60  61C,A0 K14 AD A3, a0 £35,60 635,60
10)Stay Bods, ¥ashers, Cross Aras, ete,

a) Steel Capacaly 3526,00 3526,00 3526.00  3526,00 1976.00 526,00 §26.00  3426.00  3526,00  3526.00
Opentng stuck 0.00 25,07 264,45 193,83 293,8) 11,8 .0 193, 0) 193,83 19).8)
Production 020,80 NI7),40 3526.00  3826,00  3526.00  3526,00  3%Z6.00  3526.00  3%26.00  3926.00
Total 220,80 JA0R.AT  3790.4%  JRI9,B)  IRI9.83  IRI9.B  JRIA.EY  3RIG.RY 3R19.8)  1819.R) r
{losing Stock 05,07 164 4% 293,8) 193,80 193,8) 191,83 XA mLe 193,83 193.8)
Sales RS TY 0 JIALL00 V496,62 3526.00  )526,00  3926.00  3LU6.00  1926,00  1926.,00  1%26.00
Pri:e/NT B85 § 1000,00  1000,00  1006.,00  1000,00  1000.00 100600 1050.00  1000.00 600,00  1000.00
Revenve ('000 1§ §) 585,13 DIA4.00 496,62 3526,00  3526,00  1926.00 526,00 926,00 1926,00  3576,00

TOTAL REVENOR ('000 US §) 39952,59 ABST8,71 S4020,79 S4480.80 S44BO.RO0 SA480,80 S44R0,80 S44R0.R0 YA4R0,80 $4430.80
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JOB N0, : DCIL-10% LXAIBIT @ 94
UNITED ATIONS INDOSTRIAL DEVELOPNENT ORGANIZATION
ARD
ABAD INDUSTRIAL DEVELOPMERT AND MINING ORGANIZATION
PROJECT PROFILE ON OVERAEAD LINEZ ACCESSORIES
COST OF PRODUCTION AND SALLS
(1000 US $)
OPERATING YEARS
| 2 ) 4 § b ! 8 9 19
A. Variabl: Cost
Raw Materials and Consumables 20832,940 234)7.06 26041,18 26041,18 26041,18 26041, 1R 26041,08 26041,18 26041,18 26041,18
Pover 7169, 4] 863.87 958. 13 958.3) 958,313 958.)) 958,3) 958, 998.3) 958,13
Vater 63. 11 11,06 18,96 18,98 18,96 18.96 18,96 18.96 18,96 18,96
Sub-total 21665.52 28371,99 27078,47 21078,47 707847 27078,41 2707R.47 2707R,41 078,41 21078,47
Contingency (8 51 on abuve) 108,28 1218,60 1393.92 13,90 1393,92  1353,92 1393.90 139,97 13931,97  13%).92
Tota) "2 20T4R,79  25590.59 2R412,40 28432,40 28412,40 28432,40 2R412,40 28432,40 28432.40 28432.40
b, Fixed Cost
1) Labour & Plant Overhead ¢ 8,9.'
a} Direct labour £997.09  5246,94  5496,80  STA6,65  5996.%1  6246,36  6496,21  6746.07  6995,92 125,78 <
b} Indirect labour 145,56 2252,84  2360,12 246740 2574.68  26R1.96  27R9,2Y  2RSA,S1 003,79 314,07 é;; ﬁIJ
¢} Supervisian 60,00 268,00  2376,00  2484,00  2592,00  2700,00  2%0R,00  2916.00 024,00 3132,00 C (:)
................................................................................................ ~ -0
—
Sub-tolal 9302.65  9767.78 10232.90 10698.05 P1063, 1R 1162837 13091.4% 13%9R,%8 1302),71 13488.8% > E:
----------------------------------------------------------------------- 22
w -

3T
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Job 80, : DCIL-10% LIBIBIT ¢ 94
{'000 05 §)
OPERATING YEARS
! ? 3 § ) b 1 R 9 10

11) Other Factory Expenses

a) Maintenance @ 31

on Plant & Bquipment W W20 A0 6200 284,200 284,200 14400 24,200 244,20 244,20
b) Maintenance & i
on Building & Civil Work 17019 170,79 170,79 170,79 170,79 17079 140,79 470,79 110,19 170,19

¢) Miscellaneous 8).00 23.00 83,00 8),00 83,00 83,00 83,00 R3,00 83,00 83,00

Sub-total 49R.00 498,00 498,00 498,00 498,00 498,00 498,00 h98,00 £98,00 498,00
111) Adwinistrative & Sales Bxpenses

a) Salaries * DS 137922 1448,90  1510,58  1576.,2%  1641.93  1707.61 (773,28  1R38.96  1904.64

b) Overheads W2.71 U84 286,98 W17 5.8 328,39 J4LL,50 .66 JeT.19 3A0.9)

Sub-total 1576, 1855.00  173).88  1812,69  1891.50  1970.32  2049.13  2i27.94  2206,7%  2285.%1
Total {i+iiviii) 11376,90  11920,85 12464,79 13008.74 13552.68 14096,63 14640,57 1S1R4,52 1572R,46 16272,41
Contingency (& 51 on above) 968,85 996,04 623,24 650,44 BTT,63  TOARY 732,00 799,23 TA6.4) 813,82
Total 'V T1945.,75  12516,89 13088.03 13659.17 14230,32 14801,46 18372.61 15943, 16514,89 (7086,0)
fotal Cost of Production J4694,56 IB107.48 41520,43 42091.57 42662,71 43233.8% 3R0S.01 AAYI6, 1) 4494T.2R 45518.42
and Sales (A*B)  esceeems ceedeien cmiceces csescion eicmceee eemcceee cececinn senercns cdcednee seeeeees

* Assumed to tncrease at the flat rate of 51 straight line every year

SINVIINSNOD
INIWAOT3AIA
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JOB W0, : DCIL-10%

URITED RATIONS INDUSTRIAL DEVELOPNENT GRGANIZATION
AND
ARAD IRDOSTRIAL DEVELOPNZNT AND NINING ORGANIZATION
PROJICT PAOFILE ON OVERREAD LINE ACCESSORIES

PROJECTED PROPITABILITT STATEXENT

OPERATING YRARS

IXRIBIT @ 93

(1000 S §)

----------------------------------------------------------------------------------------------------------------------------------------

...................................................................................................

........................................................................................................................................

Rav Materia)s and Consusables
Pover

Naler

Ladour & Plant Overhead

Other Pactory Expenses
Muinistrative § Sales Expenses

Subd-total
Contingency

Total
Stock Variation
Cost of Production and Jales

PROJECTID REVENODL

Profit defore Intersst and
Gepreciation

Ioterest

On Tera Loan
- 012t p.a,

Or Vorking Capital Loan
-1 Uy,

Sub-tota!

20832,94 22437.06 26041,18 2604118 26041,18 26041.18 26041,18
769,41 R6).8T 998,33 958,33 99R. 31 958,31 9381}
£y 11.06 18,96 18,96 78,96 18,98 18,96
9302.65  9767.78 10232,32 10694.05 111618 11628.32 1209).4%
498,00 498,00 498,00 498,00 498,00 498,00 498,00
1976,25  1655.07  1733.88 1812.69 1891,50 1970.31 2049,13
042,42 36292,84 19543.27 40087,21 4061L15 117511 A1T19.04
1852, 11 1R14,64  1977,16 200436  2031.56 208,76 208,95
694,54 38107.48 4152043 42091.87 42662.71 4)J233.87 41A0S.09
-2600. 74 -264,88 264,88 40,15 <4000 <4018 40,04
J2093.79 37842.60 41255,55 42051,42 42022,36 4319173 4)764.8%

9352,59 4BST8,71 54026.79 54480.80 S44RQ.B0 544R0,80 S44RO,8C

T8S8.79 10736,00 N1IT0,24 124293 D1BS8. 24 11287.07 1071599

665,58 2665.58  2665.58 246054  2255.49  2050.43  1A4S.&0
0.00 0,00 1099.05  1E.00 36638 0,00 0.00

2065.98  2665,58  3T64.03  J193,25  2621.84  2050.45 [R50

26041,18
EALIN} ]
18,96
1255858
498,00
M9

16041,18
958,13}
18,96
1302371
498,00
1106,7%

16041,18
950,13
18,96
11480.8%
498,00
288,91

£2262.99
1.1

--------

44376, 14

40,14
44136,00
54480, 80

10144,80

1640,36
1.00

1640.)6

47806.93
140,35

§4947,28

-0
W07, 14
54480,20

9973,66

1438,31
0,60

143831

43350,88
261,84

15518,02

-40.15
478,21
34480,80

9002.9)

1230.26
0.00

123026

SINVIINSNOD
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Jo3 R0, : DCIL-10% LXRIBIT ¢ 99

{'000 US §)

------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------

Elencots | ? ) 4 5 b 1 R 4 10

Profat before Depreciation 519321 8070.53  9006.6%  9236,14  9236.40  9236,62  RRIO,LY  AL0A. 46 RIDES TIILLI6
Depreciation znd Amortisation £976,98  1976.98  1976,98  1976.,98 1976,98 1976,9%  1976,9% 1976,9% 1976,98 1976.,98
Profat deflore Tax 3216,22  6093.54  7029.63  7289.16 299,40 7259.64 893,97 h%27.46  b161.37T  5195.29
Tax R04.06  1550.99  1B92.59 927,13 1950.20  1971.70  1900.16  1827.,26 1783.1%  1611.R) .
Distributable Profit U106 ASAE57  SUTL06  §332,00  9309.21  S287.94  A993.41  4700,20  G408,2%  &I1T,48
Dividend fL000 2221.3 2221,32 2076.65  2776,65  331L9R 3INLL9R 0 3IBIL98 233L,98 331,98
Retained Rarnings W12 06 220,28 2995, 71 2955.38 532,57 (959,96 1661.43 126822 1076,27 185,47
Add Back : Depreciation &

Asorlisation 1976,98  1976,98 (976,98  1976.98 1976,98 1976,9%  1976,98 1976,98 1976,98 1376.98
NET CASR ACCRUAL Q389,14 4297.2)  4972,70  4532.35  4509.%4&  3932.94  J6JALA1 134S5,20 053,23 276,48

..........................................................................................................................................

SINVIINSNOD
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- J03 N0, : DCIL-10% PXRIBIT : 96

: ONITED NATIONS IXDUSTRIAL DEVELOPNENT ORGANIZATION
MD
ARAB TNDUSTRIAL DEVELOPNENT AND WINING ORGANIZATION
PROJECT PROFILE ON OVERAEAD LINE ACCESSORIES

N STATENENT OF FIXED ASSETS AND DEPRECTATION UNDELR STRAIGHT LINE KETHOD

- {000 U5 §)
: Value Tecmnical Sub- Contin- Sub-  Inmterest Sub- 501 of Rate Amount
- Description Know-how  Total  gency Total  during total  Pre-op Tolal
i Tees Construct Expenses {1

1. Land & Land Developaent 1923,00 0.00 792),00 0.00 7923.00 0.00 71923,00 0.00 7923.00 0t 0,00

1. Muilding § Civil Work 019,29 9L2LIR 1799647 124087 1924404 2632,20 21876.%6  RA.LTT 2168, ) 1908, -
B . Plant & Mahinery STOTL 83710 BSTTL20 59475 9171.99  1254.54 10426.53 394,99 16R2).%) B1 88Y,72 \
- 4, Miscellaneous Fixed Assets 459,19 .69 R4, 44 13,99 $18.0) 10,85 i88.88 22.30 Bl1. 18 10 NN N
- 5. Prelininary Expenses 50.00 0.00 56.00 0,00 50,00 0,00 50,00 0,00 $0.00 100 5,00 >
) b. Pre-operative Expenses 2493.06 0.00 2493.06 0.00 2493.06 0.00 2493,06 -1246,06 1247,00 108 124,70
- 1. Techaical Know-how Fees 1319,00 -1319,00 0.00 0.00 1.00 0.00 0,00 0.00 0,00 07 0.00
- Sub-total YT I3 L 19400,42 43358,0) 41358,0) 1976,98

8. Conttngenc: 1876.21 0.00 1876.21 -1876.2) 0.00 0,00 0.00 0,00 0,00 eeenn..
i Sub-total 19400.42 19400.42 19400,42 §3158.M) §31358,0

8. Interest duriag Construcitan 3957.61 0,00  39%7.61 0,00 J9%7.61 -39%7.41 0.00 0.00 0.80

fotal 4158.0) 358,03 43358.,0) 4)398,03 §1358.0)

..................................................................................................................................................
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JoB 0. : DCIL-10$ IXRIBIT ¢ 97

: UNITED WATIONS INDUSTRIAL DEVELOPNZNT ORGANTZATION
- AND
ARAB TNDUSTRIAL DEVELOPXENT AND MINING ORGANIZATION

PROJECT PROFILZ ON OVERREAD LINE ACCESSORIES

- TAX CONPUTATION

, {'000 05 §)
SN cRrRATING YEARS
S T T
; Profil before Depreciation 5193.21  8070.%3  9006.61  9236.14 923640 926,62  RRY0.55  RSO4.44  R1IRIS 171228
8 Less : Current Depreciation 1976,98  1862.59  1796,25  1S27.64 14337 134%.R0  1269.91 119539 1125.B6  1060.94
: alance J216,2)  6207,94  T250.,3%  T708,50  7R00.8)  TRRH.R0 700,64 7IN9.,0%  1012.49  &711.02
Less : Unabsorbed Depreciation 0.00 0.00 0.00 0.00 0.00 0,00 .00 0.00 0.08 0,00
- Taxable Incoue JU6.23 620794 7250.3%  T70R,50  7800.8)  TRRA,R0  7600.64  7339,05 702,49 671102
) Tax # 251 804,06  1551,99  IR12,99 1927.13 19%0,21 197170 1%00.16  1R27,36  1IS3,12 itTTLR3

........................................................................................................................................
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JOB RO. : DCIL-105 EXHIBIT : 98
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT FROFILE ON OVERHEAD LINE ACCESSORIES
DEPRECIATION FOR TAX
('000 US §)
Building & Plant & Misc, Fixed Amortisation
WDV Civil Work Machinery Assels
Rate 42 8% 12% 10% Total
Value 22705.33 10821,52 611,18 1297.00
Depreciation Year 1 908.21 865,72 73.34 129,70 1976.,98
Balance 21797.12 9955.80 537.84 1167.30
Depreciation Year 2 871.88 796.46 64.54 129.70 1862.59
Balance 20925,24 9159.34 473,30 1037.60
Depreciation Year 3 837.01 732.75 56,80 129.70 1756.25
Balance 20088.2) 8426,59 416,51 907.90
Pepreciation Year & 803,53 674,13 49,98 129,70 1657.3¢
Baiance 19284.70 7752.46 366,52 778.20
Depreciation Year 5 771,39 620,20 43,98 129,70 1565,27
Balance 18511.31 7132,27 322.54 648,50
Depreciation Year 6 740,53 570.58 18.71 129,70 1479.52
Balance 17772.78 6561,69 283.84 518,80
Depreciation Year 7 710.91 524,93 34,06 129.70 1399,61
Balance 17061,87 6036.75 249,78 389,10
Deprcciation Year 8 h82.47 482.94 20,97 129,70 1325.09
Balance 16379.39 5553.81 219.80 259,40
Depreciation Year 9 655,18 444,30 26,38 129,70 1255.56
Balance 15724.,22 5109.51 193,41 129,70
Depreciation Year 10 628.97 408,76 23,01 129.70 1190.64
Balance 15095.25 4700.75 170,22 0.00
WDV : Written Down Value

SINVIINSNOD
INIWJOT13IAIA
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JOB RO. : DCIL-105

1. Raw materials & Consumables
2. Finaghed Stock
3. Sundry Debtors

TOTAL

Incresse /idecrease!

Stock varialion

EXHIBIT : 99

UNITED MATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVBRHEAD LINE ACCESSORIES

WORKING CAPITAL REQUIRENENTS
{Bacluding Cash and bank Balances)

593,73 R0A.95 674217 6MAT AM2AT 6NLIT MDA (141] MaLn LN
600,74 2865.62 313050 170,65 321079 320,93 3291.0) MWL BL3S 0 341150
HI.6T 404823 4502.23  4540.07  4S4D,07 540,07 4%40.07 84007 S46,07  4540,07

....................................................................................................

10467.14 12981.80 14374.90 14452.89 14493,03 14533.17 L4573.31 1461345 14653,59 14693, 4

1046714 2504.66  1393,10 1.9 40,14 0.4 AT .04 M 40,15

260074 264,88 264.88 0.15 40.14 40.14 40,14 4 0.1 40,15

SINVIINSNOD
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JOB NO. : DCIL-105

UNITED NATIONS INDUSTRIAL DEVRLOPMENT ORGANIZATION
AND
ARAB INDUSTRTAL DEVELOPMENT AND MIRING ORGANIZATION

PROJRCT PROFILE ON OVERHEAD LINE ACCESSORIES

PROJECTED CASH PLOW STATEMENT

EXHIBIT : 100

1000 us §)

........................................................................................................................................

Conglruction

Period 1 2 } ] § 6

.........................................................................................................................................

Increase in Share Capilal
Increase in Ters Lnan
Tncrease tn Bank
Loan
Prefit before Tax with
Interest added back
Depreciation

TOTAL A

B. APPLICATIONS
Increase 1n Capital
Expenditure
[ncrease/(Decrease) 1n
¥oux1ng Capital

1221318 0.00 0.00 0.00 0.00 0,00 0.00
M1 0.00 2,00 0.00 0.00 0.00 h.00

0,00 10467.14 6.00 6.00 0.00 0.00 0,00

0.00 58BL.81  B759.13 10794.26 10452.40  9881.26  9310.09
.00 1976,98 1976.98 1976.98  1976.98 1974,95 197,98

0.09
1.0

.06

LERTY)
1976,98

i, 00
n.ne

0,00

E167,82
1976,98

0,00 0
0,00 0.00
0.00 0.00

7596.68  7025.55
L976,98 196,98

$4426.36 18125.93 10736.11 1277124 12429.38 11858,24 11287.07

19400, 42 0,00 0.00 0.90 0.00 0,60 0,0

1,00 10467.04 251466 1393,10 n.99 0,14 .14

0,00

40,14

0.00 0.00

40,14 40,15

SINVIINSNOD
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JOB NO. : DCIL-105

On Tern Loan
- 018 pa.

On Working Capita: Toan
- 8148 pa,

Tolal Interest

Tax

Dividend

Repayment ¢f Term jan

Repaypent of Working
Caprlal Loan

TOTAL 'B'

Jpening Balance

Surpius /{Deficit: during
the Year { 4 - § ¢
Closing Balance

Period

804,06
0.00
0.0%

2665,58

1099,05

1812.59
ML
1708.1

2616.78

2460, 54

nn

1708.71

2016.78

155,49

166,35

1460, 21
277665
1708.71

2616.80

2050,45

197,
3131.98
17087

1845, 40

1806, 1+,
1331.98

1748,7]

L8

EXHIBIT : 100

1677.83
1131,98
1708,71

...........................................................................................................

1068.33

4389.14
457,47

5457.47

83422
$621.26

4623.26

-745.89
un.n

187197

128,88
4006.25

4006,25

143.89
4150.14

4150,14

184,09
A1,

134,23

1684,54

gL

£321,79

1646,35
884014

982014

1304, 40
11124.92

124,53

1013,60
12138.13

SINVIINSNOD
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JOB RO. : DCIL-105 EXRIBIT : 101
UNITED NATIONS INDOSTRIAL DEVELOPMENT ORGAKIZATION
AND
ARAB INDDSTRIAL DEVELOPMENT AND MINING ORGANTZATION

PROJBCT PROPILE ON OVERHEAD LINR ACCESSORIES

PROJECTED BALANCE SHEET

('000 S §)
Y £ A R
\ 2 ] ¢ 5 6 1 0 9 10

Share Capital 213,18 22308 213,18 2213,08 22213,18 221308 A8 w8 021318 27213.18
Add: Reserves & Surplus W16 AN32.40  7728.13 10283.50 12816.07 14772.03 1643346 17801.68 18877.95 19663.4

SHAREHOLRERS' FUND 2462535 26945.59 29941.31 32496.68 35029,25 3R98S.21 38646.64 ADOTA.B6 41091.10 41876.60
Less:  Intangible Assets 1167.30  1037.60 907,90 778.20  64B.5¢ 518,80 189,10  1%9.40 129,70 0,00

TANGIBLE RET WORTH 23458,05  259M7.99  29033.41 31718.48 34380.75 646641 38257.54 1975546 40961.43 41876.60
Add: Tera Loan I8 213,18 20504.47 18795.76  17087,05 15178,34 13669,63 11960.92 10252.21  8543.50 r~

FAPITAL FUND 5671,23 48121.17 49537.88 SOS14.24 S1467.80 S1844,75 51927.17 S1706.38 S1213.64 5042010 '
Less:  Nel Flzed Assets 40213.75 36366.47 3651919 34671.91 32024.6) 3097735 29130,07 27282.79 25435.51 23588.23 to

NET CORRENT ASSETS 457,47 9754.70 13018.69 15842.33 18643,17 20867.40 22797,10 24433.59 25778.13 26631.87 @

A, CURENT ASSETS
Working Capital 10467.14 12981.80 14374.90 14452,89 14493.03 1453317 1457331 1461345 14653.59 14693, M4

Cash & Bank Balance
as per Cash Flow Sltalemenl S457.47  4623.26  3877.37 400625  4150.14 633423 822379 9820.14 ;124,83 12138.13

TOTAL 'A' 15924.61 17605.06 18252,27 18459.14 18643,17 20867,40 22797,10 2443359 257178,13 20831.87

B, CURRENT LIABILITYvSS

Bank Loan 10467,14  7850.36  5233.58  2616.80 0.00 0.060 0,00 0.0n 0.00 0.00

10745 '8! 1046714 7850.36  5233.58  2616.80 0.00 0.00 0,00 0.00 0.00 0.00

SINVIINSNOD
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DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 102

UNITED NATTONS TNDUSTRTAL, DEVELOPMENT ORGANYZATION
AND
ARAB TNDUSTRTAI DEVELOPMENT AND MINTNG ORGANTZATION
PROJFCT PROFJLE ON OVFRHFAD LINE ACCES.ORITES

BREAK-EVEN ANAJLYSTS

¢'000 Us S)
AMOUNT

1. Raw Malerials and Consumables 20041.18
2. Power 958.33
3. Water 78.96
4. Sub-lotal (1 thru 3) 27078.47
5. Cont.ingency 1353.92
6. VARTABLE COSTS 28432.40
7. REVENUFR 54480.80
8. CONTRIBUTTON 26048.40
(7 -6y | emmem———

9. TLabour & Plant Overhead* 11395.75
10. Other Faclory Expenses 498.00
11. Administrative & Sales Expenses* 1930.91
12. Sub-Total (9 thru 11) 13824.65
13. Contingency 691.23
14. Sub-Total (12+13) 14515.89
15. Tnterest* 2311.27
16. Depreciation 1976.98
17. FIXED COSTS 18804.13
BRFEAK-FVEN SAILFS 17*7/8 39329.24
BRFAK-FVFN PCTNT 72.2%
CASH BREAK-EVEN SAILES 35194.35
CASH BRFAK-EVFN POTNT 64.6%

T e B s = " > - = ——— o ——— A R . e o . s . n am = - = - — -




DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXH1BIT : 103

UNITED NATIONS INDUSTRTAL DEVELOPMENT ORGANIZATION
' AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
INTERNAL KRATE OF RETURN

{000 Us g)

Yeriar nut o Inflow Net Infllow
0 -44426.36 0.00 -43426.36
1 0.00 7858.79 7858.79
2 0.00 10736.11 10736.11
3 0.00 12771.24 12771.24
4 0.0 12429.38 12429.38
5 0.00 11858.24 11858.24
6 0.00 11287.07 11287.07
7 0.00 10715.95 10715.95
8 0.00 10144.80 10144.80
9 0.00 9573.66 9573.66

16 0.00 9002.53 9002.53
IRR 20.1%

OuLf{low = Projecl Cost
Inflow = Profil before Interest,Depreciation and Tax




DEVELOPMENT

PLANT LOCATION

CONSULTANTS

TUNISTIA




DEVELOPMENT

CONSULTANTS

COUNTRY : TONISTA

The financial analysis and evalualion of the proposed
project for setting up of Overhead Line Accessories plant in
Lhis country are based on the capacity ulilisation, price

and costs.
Projecl Cost

The eslimaled cost of Lhe project of setting up a 12,000 TPA
plant. s around US § 41.82 million as can be seen from
Exhibit.-104. The project cost includes the expenditure

f.owards

Land and land development.
Building and civil work
Plant. and machinery

o Miscel laneous fixed assels
Preliminary expenses
Pre-operative expenses

o Technical know-how fees

Preliminary expenses have been assumed on a lumpsum basis on
Lhe project cosl.. Pre-operat.ive expenses have Lthree
components, viz., establishment, travelling expenses and
migcellaneous expenses. Fstablishment cogts have been
computed on the basis of salaries payable and overheads to
various personnel who have to be recruited at various
levels, during Lhe construction period. Travelling expenss
have been Laken as approximately 10% of establishment  costs
{rom second to the last quarter of Lhe construction period.
Miscellaneous expenses have also been taken on 4 lumpsum
basis. Technical know-how fees have been taken as 3.5% of
Lhe project cost excluding interest during construction and

margin money for working capital.

b---------




DEVELOPMENT

CONSULTANTS

5% cushion has been provided towards contingency. This cost
algo includes interest during construction and margin money

for working capilal.

Phasing of capital expenditure is based on implementation
plan, and interest during construction has heen computed
based on Lhe phasing. These Lwo are presented in  Exhibits
105 and 106 respectively.

Margin money for working capital 1S presented in

Exbibit-107. Tn compuling margin noney il is assumed  that

adequate provisions have to be keptl. towards storage of raw

materials and consumables required to be imported.

The project is assumed to be financed by Debl.-Fgu Ly Ralio
of 1:1.

Production, Sales and Revenue

Statement of production and sales of various produclh range

and the revenue that. will be generated from the sales of the

products over the 10-year period 19 presented in
Fxhibjt-108. Capacity utilisation is assumed at the rate of
80% in the first year, 90% in Lhe second year and 100% from

the third year onwards.

Costs

The annual costs of production and sales computed over 10
years are presented in Exhibit.-109, 1In

tLhat. Lhe

est.imat.ing these

costs 1t 18  assumed

salaries and wages will

increase at. the flabt rate of 5% every year.,
Profitabilily

Projectied profitability statement. s presented n

Exhibit-110. The average profit before tax works oul. Lo 15%

of average revenue.




DEVELOPMENT
CONSULTANTS

Statement of fixed assets and depreciation under straight
line method is presented in Exhibit-111. Tax computalion and

depreciation for Lax are presented in FExhibits 112 and 113
repspectively.

Working capital requiremenls are shown in Fxhibit-114.

Projecled cash flow statement and balance sheet over 10-year
period are shown in Fxhibits 115 and 116 respectively. The

term loan will repaid in 15 years including 2-year

moratorum.

The projecl breaks even at. around 63.0% and shows inlernal
rate of return of 22.8% as can be seen from Exhibits 117 and
118 respectively. Tn compuling inLernal rate of return,
outflow is taken as the project cost and inflow is taken as

Lthe profit before interest, depreciation and tax.




JOB 0. : DCIL-105

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROSECT PROFILE ON OVERHEAD LINE ACCESSORIES

FSTIMATED PROJECT COST

DEVELOPMENT
CONSULTANTS

EXHIBIT : 104

('000 UGS S§»
TLems Value Total
1. Land and l.and Development 7866.00 7866.00
(@ USS 138 per m2 for 57,000 m?) = @—ccmeee
2. Building and Civil Work
i) Workshop Ruilding 14195.08
(@ USS 694 per m? for 20,454 m2)
ii) Administrative Building 959.62
(@ usS 833 per m? for 1,152 m?)
iii) Auxiliary Buildings 1229.51
(@ USS 833 per m2 for 1,476 m®) = @ cemeeee
Sub-total (2) 1h384.,21
3. Plant and Machinery
i) Imported
- Aluminium Foundry 2026,.99
- Forging shop 2066, 10
~ Cast Jron Foundry 1275.45
- Fabrication shop 586.35
= Machineshop, Toolroom & Die Repairshop 552,67
- Galvawising shop 61,80
- Material Testing Laboratlory 100.32
- Central Maintenance shop 109.03
- Auxiliary Fquipment & Handtools 137.28
Total F.0.R, Value 6$915.99
i) Insurance & Freight (@ 107 of FOB Value) 691.60
1) C.1.F, Value 7607 .58
iv) Import duty @ 6% on CIF value 456,46
v) Transportation @ 1% of CIF Value 76.08
L.anded Cost at Site [Sub-total (3)] 814,11




DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 104
('000 US S)
Items Value Total
4. Mi:scellanevus Fixed Assets
i) Transformers 106.80
i1) Switchgears 4 .00
1i1) Central Airconditliuvning system 173.587
1v) ITlumination,Fans aud Room Coolers 9.00
v} Water Pumps and Tank 34.60
Vi Overhead fuel o3l storage tauk 9.6G0
vii) Compressors 25.48
viii) Fire fighting system 2.00
ix) Telecommunicalion sysiem 2.00
x) Office Furniture and Equipment 3.00
xi)  Vehicles 90.00
Sub-tolal (4) 459,75
5. Preliminary Expenses 50.00 50.00
6. Pre-operative Expenses
1) Establishment 1268.68
ii) Travelling Expenses 126.00
ii1) Miscellaneous 60.00
1454.68
7. Technical Know-how Fees 1311.,00 1311.00
8. Sub-total (1 thruv 7) - 35665.75
9, Contingency @ 5% on above - 1783.29
10. Sub-total (8 & 9) - 37449.04
11, Interest during Construction - 3821.66
12. Margin Money for Working Capilal - 552.44
TOTAL COST - 41823.14




L-—---------_------

JOB M0, : DCIL-105 EXHIBIT : 105

UNITED NATIONS INDDSTRIAL DEVELOPMENT ORGANIZATION
ARD
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROPILE ON OVERHEAD LINB ACCESSORIES

PHASING OF CAPITAL BXPERDITURR

('000 us §)
Construction Period 1n Quarlers
Toba) oo e e
i ] 2 3 { 5 b 1 8 4 10 11 12
"1 10 Land and tand Developrent 7866.00 §.00 1966.50  1966.50  1966.50  1966.50 0.00 0,00 0,00 0.80 0,00 0,00 0,00
2, Ruilding and Civa] Work 16384.21
1) Norkshop Bullding 14195.08 0,00 0.00 2027.87 2021.87  2020.87 2027.87  2027.87 027,87 202,86 0.90 0.00 0.00
1) Administrative Building 959.62 0.00 9,00 0,00 0.00 239,90 239,90 239.%0 239,92 0,00 0.00 0,00 0,00
i1} Awmihary Buildings 1229.51 0.00 0.00 0.00 0.00 409,83  409.84  409.84 2,00 0,00 0,00 0.00 0.00
1. Plaat and Machinery 8140.11
1) Ordering U020 0,00 .90 0,00 1221.02 121,00 0,00 0,08 0,00 0,00 0.00 0.00 0.00
1t Supply, delivery and
installation atl sile 5698.08 0.00 0,00 0,00 0.00 0,00 8,00 0,00 0,00 277,81 177,81 85,48 56,98

SINVIINSNOD
INIWAOBIAIQ
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JOB RO. : DCIL-105 EXHIBIT : 105
{1000 Us §)
Conslruction Period tn Quarlers
LT G N
1 1 3 ¢ f ? 3 9 10 11 12
§.  Miscellaneous Pized Assels 459,75
1) Transfermers 106,80 t.00 0.00 0,00 0.00 21.36 0.00 6.00 0.00 85,44 0.00 0,00 0.00
1} Switehgecrs 4.00 0.00 0,00 8,00 0.0 0,80 0.00 h.00 3.0 0.00 0.00 0,00 0,00
111} Ceniral Arrconditioning system 173.87 0.00 0.08 0.00 0.00 4.7 0,00 9,00 6.00 139,10 0,00 0.00 0.00
v} Illuzination,Fans and Rocs Cooiers 9.00 0,45 0.00 0.90 0.90 0.90 0.90 0,90 9.90 0.90 0,90 0.90 0.45
vl Waler Pumps and Tank 14,60 0.00 0.00 0.00 §.65 8.65 8.65 §.65 n.00 0,00 0.00 0.00 0.00
vi)  Overhead fuel oil storage tank 5,00 0.00 0,09 0.00 0.00 4.50 4,50 0.00 3.0 0.00 0,00 0.0 0,00
vii]  Compressors 35.48 0.00 0,00 0.00 0.00 5,10 0,00 0,00 £.80 0,00 20,38 0.00 0.00
viir)  Fire fightiag systea 2,00 b.00 0.00 0,20 .20 0.20 h,20 0,20 0,20 6,20 0,20 0,20 0.20
1) Yelecosaunicalion sysiem 2,00 0.00 0,20 0.00 0,00 0.20 0.20 0.20 0,20 0,30 0,00 0,00 1,00
1) Office Furniture and Bquipment 1.00 $.00 0.15 0.15 0,00 8,00 0.1% 7,00 1,00 f.1% 0,00 0,40 2.00
11} Vehicles 90.00 0,00 18,00 18.00 9.00 0,00 9.00 0.00 0,00 8,00 0.00 0.00 36,00
5.  Preliminary Erpenses §9.00 25.00 35.00 0.00 0.00 0.00 9,00 0,00 0,00 0.00 0.00 0,00 9.00
6.  Pre-operative Brpenses 1454.68
1) Establishment 126868 0.00 22,30 2340 13.80 13,80 89,79 89,79 88,70 98,79 98.79 98,79 479,64
11} Travelling Expenses 126,00 0.00 2,06 5.00 7.00 7.00 9,00 9,00 9,00 10,00 10,00 10,00 48,00
111) Miscellaneous 60.00 5.00 5.00 5.00 5.00 5,00 5.00 5.00 5.00 5,00 5.00 5,00 5.00
1. Technical Know-how Fees 131100 65.55 85.55  DIILI0 13100 B3I 130 1L 100 1A 131,10 85,55 65,55
............................................................................................................................... O
8. Sub-total (1 thru ?) 13665,75 96,00  2104.70  4208.12  S442.04  6158.47 2936..0 2022.45 507,18 528535 3044,18 266,32 694,620
Z
3. Contingency & 5% on above 1783.29 4,80 105,23 21040 02000 307,92 1dA.RD LAALLZ 1IR3 6407 150,28 13,12 34.7525?
............................................................................................................................... =
1. Sub-lotai (3 & 9 JT40.04 100,80 2209.93  4418.5)  STLALIS  RA66.42  INB2.90  30ARLST  1R12.54  SSASLAL 3196.39 279,65 729.575;:
p
............................................................................................................................................................................ __‘
o
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JOB M. : DCIL-105 EXAIBIT : 106
ORITED RATIONS INDDSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDOSTRIAL DEVELOPMERT AND MINING ORGANIZATION
PROJECT PROPILE ON OVERHEAD LINE ACCESSORIES
BSTIMATION OF INTEREST DORING CONSTRUCTION
('600 vs $)
Construction Peried 1n Quarters
------------------------------------------------------------------------------------------------------------------------ Total _
1 2 3 4 5 b 1 8 9 10 1 i1 s
................................................................................................................................................................... "
Capital Bxpendilure 100,80  2209.93 418,51 57415 6466.42  3082.90  3068.57  2632.54  5549.61  3186.30  279.65  129.%) 37449,04
Margin Money 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 552,44 552,44
Total 10080 2209.93  4418.51 574,15  6466.42  30B2.90  3068.57  2632.54  SS40.61 166,39 270,65 1282,01 ]8001.‘8
2quily 50.78 114,98 2243.55  2930.18  3353.44  1699.57 1708.05 iS24.35  1016.94  1877.04 46,0 947.97 20911.57
l.oan 5078 114,08 2243.55  2930.17 335344 1695.58  1718.04 152435  3016,94 (877,04 436,00 947.57 20911,57 NO
o
Total 100,56 2228.16  M482.10  $860.35  6706.88  3399.15  3436.00 3048.70 033,88 375408  872.03  1B95.14 41823.14 éé; ;IJ
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" =9
>
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JOB M0. : DCIL-1035

EXHIBIT : 106

....................................................................................................................................................................

Tolal

Debl/Bquity

6.76

p,76

~3

13,65
1.4
1,52

68.59

43,95
67.31
13.42

1.52

146,20

50,30
§7.91
67.31
3.4

1.52

{1000 18 §)

b ] 8 9 i i1 12
549 BN 2.87 45,25 N 6,54 14,21 313,66
100,60 50,99 51.54 5.1 99,51 56,31 13,08 598.91
87.91 100,60 50,99 51,54 $5.13 50,51 56,31 385.83
67.31 87,91 100,50 50,99 51,54 5.73 90.51 529,52
1342 67.31 87,9t  100.60 50,99 51.54 5.1 £9.01
1.2 3.4 67,31 87,91 100,60 50,99 51,54 393.28
1,82 3.0 7,31 §1,91 106,60 50.99 ML
1.52 1.4 67,31 81,91 100.60 290,75
1,52 3.4 f7.31 87.91 190,15
1.52 ma 61,31 102,25
152 3. 34,94
1,52 1,52

1.00 1,00 1.0 1,00 1.00 1,00 1,00 1,00
HEANS OF FINANCING : F20ITY 911,57
LOAN 091,97

THTAL §1821,14

....................................................................................................................................................................

SINVIINSNOD
INIWJOTIAIA
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DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 107
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
MARGIN MONEY FOR WORKING CAPITAL
('000 US S
Period Bank Finance Margin
Si. Item (Days) Cust Available Money
No. (%) (Amount)
1. Raw materials & 30 5393.73 100% 5393.73 0.00
Consumables
2. Fimished Stock 30 2131.97 100%Z 2131.97 0.00
3. Sundry Debtors 30 2472.67 100X 2472.67 0.00
Sub-lotal 9998.37 9998.37 .00
4, Expenses 30 552.44 0% 0.00 552.44
Total 10550.81 9998.37 552.44




E------------------

= JO8 R0, & OCIL-'0S BXRIBIT : 108
DNITBD RATIONS IKDUSTRIAL DEVELOPMERT ORGANIZATION
- AND
) ARAB INDUSTRIAL DEVELOPMENT AND NINING ORGANIZATION
; ) PROJECT PROPILE OR OVERHEAD LINB ACCRSSORIRS
7 STATEMENT OF PRODOCTION, SALES AND REVENUR
fin NT)
. OPRRATING YEARS
, 1 1 ] { 5 b o 9 10
. Working Days/Year 390 300 100 300 300 100 108 300 300 300
Wtiiisation 80v 908 1004 1008 1008 100% 100% 100% 100y 100%
- 11Clawps & Yoke Plates ot
: a) Aluminius Capacily 208.00 700,00 708,60  70%,00 708,00 708,00  J0R.n0 708,30 708,00 708,00 L
- opening slock 0,00 .20 3310 59,00 59,00 59.00 4,00 59,00 55,00 59,00
- Production T66.40 637,20 708,00 708,00 708,00 708,00 708,00 708,00 708,00 708,00
-} Total S66.40 684,40 761,10 TRILO0 762,00 %600 762,00 762,00 161,00 767.00
: Closing Stock .20 53,10 59,00 54,00 59.00 50,00 59.00 59.00 9,00 59.00
- Siles 519,20 631,30 702,10 708,00 708,00 708,00 708,00  708,(0  7¢8.00 708,00
: z Price/MT 0§ § 12000.00 12000,00 12000,00 12000.00 12000,00 12000.00 12000,00 12000,00 12000.00 12000.00
) Revenue ('000 US §) §230.40  7575.60  8425.20  8496,00  8496.00  R496.00  $494,00  B49A.00  B496,00 6496,00
- h) Steel Capacily 400 21400 4,00 214,00 214,00 24,00 21400 214,00 214,00 214,00
] upeatng stock 000 162 1605 1783 1081 ILEL 181 1Nl 1B 10,83 Q0
- ProdueLion 020 192,60 200,00 21400 214,00 46T 21400 20400 204,00 214,00 oz
Tola} 171,20 206,87 30,05 1.8 LAY MY il 18y N LA Zm
= Closing Stasx W 16,05 17.0 1.8 11,83 17,83 17,83 17,83 1.8 17,83 wnr-
B Jales 156,97 190,82 U221 400 1400 21400 21460 24,00 204,00 214,00 S g
- —
) Price/Mt US § 22300.00 22300,00 22300.00 22300,00 22300.00 22300,00 22100,00 22300.00 22300.00 22300.00 > r%
- Revenue ('000 US §) 99,61 4255.21  4MI.43 477200 ATILAD O ATI2L20 4972,20 M0 4172200 AN Z‘ Z
N »n3




JOB %0. : DCIL-105

EXHIBIT® : 108

............................................................................................................................................

................................................................................................

¢) Ductale iron

Npening stock
Product 100
Total

Closing Slock
Sales

Price/MT u§ §
Revenue ('000 S §)

2Compression & Mud-span Jointe

a) klumniue

Opening stock
Produstion
Tota)

Clusing Stock
Sales

brice/AT US §
Revenue {'000 US §)

b} Sleel

Opening stock
broduction
Total

tlosing Stock
Sales

Capacily

Capacily

10000.00
1.1

$80.00

0.00
464,00
164,00

18.67
425,33

13400,00
5699.47

17,00

0.00
13.60
11.60

1.13
1.8

10000.00
88,17

580,00

18.67
522,00
§60.67

43,50
s

13400.00
6930.03

17,00

1.13
15,30
16.4)

1.28
15,16

10000.00
94,17

560,00

41.50
580,00
623,50

48.3]
1.0

13400.00
nn.a

17.00

1.28
17,00
18.28

1.4
16.86

10000.00
100,00

580,00

8.1
580,00
628,33

48,33
580.90

13400.00
1772.00

17,00

1.4
17,00
18.42

1.8
17,00

10,00

0.8
106,00
10,83

h.83
10,60

16400,50
100,00

580,00

$#.0
580,00
628,33
48,33
580,00

1340000
1.0

17.00

1.82
17,00
18,42

.42
17.00

TEARS
¢ !

10,00 10,00
0.83 0.8)
10,00 10,06
10.8) 10,81
0.83 0,83
10.00 10,00
14000,00 10069,00
100,00 100,00
580.00 588,00
48,33 48,33
580,00 580,00
628,13 A28.%3
48,13 8.3
$80.00  5R0,00
13400,00  13400,00
nn.e L
17.00 17,00
.42 1,42
17,00 17,00
18,42 18.42
1.42 il
17,00 17,00

10,00

n.83
10,00
19.83

83
16,00

10000.00
100,00

580,00

$.01
530,00
628,13
18,33
S£0.00

13400, 00
117200

11,00

1.42
17,00
18,42

1.4
17,60

10,00

0.83
10.00
10.8)

.83
10.00

10000, 00
100.00

580.00

8.1}
580.00
628,31

4.3
5¢0.00

13400,00
1172.00

17.00

1.2
17.00
18.42

1.2
17,00

10,90

0.83
16,00
10,83

0.8
10,00

10000.00
100,00

586,00

4.1
$80.00
628,13

.33
580.00

13400,00
7.0

17,00

1.4
17,00
18.42

1.8
12,00

SINVIINSNOD
INIWJO13IA3A

Ty -




i

JOB MO, : DCIL-105

BXRIBIT : 108

............................................................................................................................................

....................................................................................................

............................................................................................................................................

Price/MT VS §
Revenue {'000 NS §}

31Carona Shields & Arcing Horns
3) Muminium Capacity

Opening stock
Produclion
Total

Closing Stock
Sales

Price/MT 08 §
Revcnue {'000 US §)

b} Steel Capacily
Opening stock
Production
Total
Closing Stock
Sales

Price/MT U8 §
Revenue ('200 0§ §)

{)Spacer
a) Alumnlum Capacily

Opening stock
Production

34000,00
2.8

32,00

0.00
17.60
12.60

1.4
16.13

40000.00
645,03

2530.00

0.00
024,00
2024.00

168.67
1855.33

1600.00
3525.13

10,00

0.00
56.00

34000.00
515.38

.00

.4
19.80
AN

1.65
19.62

40000.00
[LINY]

2330.00

168,67
211,00
HIINY

189,75
255,92

1900.00
4286. 14

10,08

4.67
63,00

14000.00
37318

22.00

1.65
22,00
23,85

1.83
.82

40000, 00
812.67

2530,00

189,15
530,00
M4.15

20,83
2508.92

1309.00
4766.%4

10.00

5.5
10,00

OPERATING
4 5

34000.00 34000.00
578,00 578,00
2,00 22,00
1.83 1.83
22,00 21,00
A8 3.8
1.8 1,83
22,00 22,00
40000.00 48000.00
580.00 880,00
530,00 2530.,00
0.8y 2A0.81
250,00 2530.00
740,83 2740.83
210,83 210.83
2530,00  2530.00
1960.00  1900.06
4807,00  4807.0¢
10,00 10,00
5.8} 5.8
10,80 10,00

YEARS

b !
14000,00 14000.00
S18.00 578,00
.00 b
1.8} 1.8}
12,00 12,00
3,83 3.8
1.83 1,83
22.00 12,00
40000,00  40000.00
800,00 880,00
530,00 2530.00
0.8 210,83
530,00 530,00
740,81 274083
U081 0.8
530,00 2530,00
1930,00  1900,00
4807,00  4807,00
19,60 10,00
5.8 5,83
10,00 10,00

14900,00
578,00

22,00

1.83
12,00
n.n

L83
12,00

40009, 00
880,00

510,00

210,83
21830.40
2140,83

210.83
2530.00

1800.00
4807.00

70.00

34000,00
578,00

22,00

1.83
1.4
13.83

1.8]
22.60

40000.00
880,00

2530.00

210,83
2530.00
1740.83

10,83
530,00

1900, 00
4807.00

70,00

5.83
70,00

34000.00
578,00

22,00

1.8
.M
23.83

1.83
22,00

40000.00
820.00

2530.00

210,83
530,00
140,83

110,83
250,00

1960.00
4807.00

10.00

5.8}
10,00

SINVIINSNOD
INIWJO13A3A
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- 308 40, : DCIL-105 ERIBIT : 108
{in NP)
- OPERATING YEARS
1 2 3 ‘ s b 7 } 9 10

- fotal S6.00 6167 IS5 583 153 IRAT 708 .81 1583 718,83
- Clesing Stock 61 S5 S S8 S8 SR S S8 e 5
) Sales 51,3 6242 6942 1000 70.00 000 7060 710,00 70,00 70.00

- Price/Mt 1S § 86000.00 68000.00 68000.00 £8000,00 68000,00 £8000.00 800000 4B000.00 68000.00 68000.00
- Revenue 11000 DS §) M90.67 4NA33 02033 4760.00 476000 4T60.00  4260.00 476000 4760.00  4760.00
] bl Steel Capacily 15500 155,00 155,00 155,00 1SS0  1SS.00 155,00 155,00 195,00 158,00
) Opening stock L U L VN B O X B P T B PN Rt X R TR TR PR YRR YR Y|

Product ion 12000 139,50 15500 1SS0  IS5.00 155,00 155,00 135,00 155,00 156,00
- Tolal 12000 L4983 166.63 16292 16292 16090 16192 16092 16092  167.92
- tlasing Stock 103 1LE 19 19 9 1 % 1 18 192
- Sales 113.67 13821 1531 155,00 155,00 155,00 65,00 I%5.00 15500 458,00
Price/dt U § 10000.00 10000.00 16000,00 1000000 10000,50 10090.00 1060000 10000.00 10000,00 1000000
Revenue {000 US §) [136.67 138208 153708 155000 1550.05 150,00 155000 1S30.00 150,00 1550.00

- S)Aeaonr Rods

an al Musinius Capacily 73000 130.00 130,00 730.00 730,00 T0.00 130,00 73000 130,00 730,00
~ Opening stack 0.00  ABED LIS 608 6083 MY A0.B1 6083 60.8) 60,8

: Praduction SBL00 657,00 730,00 730,00 730,00 130,00 13000 730,00 130,00 730,00
- Totai SBL00 705,67 28075 790,83 790,80 79081 0.eY 190,83 19081 190.83 mr-on
Closing Stock W67 SLIS 6083 6083 6081 A0ED  KO.D 083 60.8) 60,83 o2
- Sales 9.3 65092 ML MO0 000 T06 1006 010,00 130,00 730.00 g’ )
- Price/ut 1S § 10200.00 10200.09 1020000 10200.00 10200.00 10200,00 1620000 10200.66 10200.00 1020000 Sg
- Revenue (*000 US §} SUGO.40 663935 T3B39S TH6.00  THA6.00  TAE00  T446.00  THAR.00 44600  T446.00 52
- ZE
: 7=
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. 30 M0, : DCIL-105 BRAIBIT : 108 |
- (1n T
7 OPERATING YEARS
f 1 ] 3 [} 5 b ! 8 9 10
e 4
,: 6)Vibration Damper
- a) Casl Iron Capacily 950,00  950.00  950.00 950,00  950.0C 950,00 950,00  950.00  950.00 950,00
- - Opening stock 0.00 63.33 1,25 w1 9.1 N 1.7 .17 %1 n.n
- Product ion 16006 855,00 950,00  950.00 950,00 950,00 450,00 950,00 950,80  950.00
- Total 160,00 918,33 1021,25  1029.17 102917 1029.17 102917 1029.17  1029,17  1029.17
Closing Stock 63.33 .28 n.1n .17 19.17 n".n 19.17 9.7 19,17 .17
} Sales 696.67 847,08 942,08 950,00 950,00 950,00  950.00 950,00 950,00  950..3
- Price/KT US § 1000,00  1000,00 1000,00 1000,00 100,00 1000.00 }000,00  1000,00  1060,00  1000,00 v
- Revenue {'000 1S §) 696,67 847,06 942,08 950,00 950,00 955,00 950,00 950,00 950,00  950.00 N
- 1
Muls & Bolty &
- a} SLeel Capacily 180,00 180,00 180,00 180,00 180,00 (80,00 180,00 18,00 180,00 180,00
- Opening stock 0,00 12,00 13.50 15,00 15,00 15,00 15,00 15,00 15.00 15,00
- Product 1on 144,00 162,00 180,00 180,00 180,00 180,90  1BO.MG 180,00 180,00  180.00
) Tota} 144,00 174,00 193,50 195.00 195,00 195,00 148,00 195,00 195,00 195,00
B Clos)ng Slock 12.00 13.50 15.00 15,00 15,00 15.00 15,08 15.00 15,00 15,00
: Sales 132.00 160,50 177,50 180,00 180,00 180,00 180,00  1A0.M0 (80,00 180,00
- Price/Mt N8 § 1600.00  1600.00 1600,00 1600.00  1600.00 1600.00  1606.05  160U.00  1600,00 1600.00
Revenue {'009 B8 §) 21,20 256,80 285.60 288,00 288,00 2AA.O0  288.00  2RA.00 288,00 288,00 0o
m
= B)Socket, Clevis & Hardwares O <
- a) Aluaintus Capacaly 190,00 190,00  190.00  190.00 190,00 190,80  190.00 190,00 190,00 190,60 (%p_"
-- Opentng slock 0,00 12,67 14,25 15.83 15.81 15,83 15,83 15,81 15.83 15,83 ,g O
i production 152,60 170,06 190.00  190.00 190,90 196,00 190,06 150,00 190,00  190.00 4 2
B Total 152,00 183.67  204.25 205,83 205,83  205.8) 205,83 205,23  205.83 205,83 % m
- p
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JOB N0, : DCIL-105 BYHIBIT : 108
{in NT)
OPERATING YERARS
1 2 ] 4 5 h ? b 9 10
Closing Stock 12.67 14,25 15.83 15.83 15,83 15.83 (R b3 15,83 15.83
Sales 13933 169,42 188,42 190,00 190,00 190,00 130,69 {90,060 19000  190.00
Price/NT S § 1500.00 150000  1500.00 1500.00 1500,00 150000  1%00.00  i500.00  1500.00  1500,00
Revenue {'000 US §) 09,00 254,13 28263 285.00 285,00  285.00 285,00 285,00 285,00  265.00
b) Sleel Capacaty  1370.00  1370.00 1370.00 1370.00 1370.00 1370.00 137000  1370.00 1370,00  1370.00
Opening stock 0.09 .33 10275 14 1AL AT 1 1Y A LD
Production 1096.00  1233.00  1376.00 1370.00 1370.00 1370,00  3370,60 370,60 1370,00  §370,00
Tolal 1096.00  1324.33  1472.75  1404.17 148417 1ARALIT LaR4,1T LARALDT 14R4LLD 148410
Closing Stock 9,33 1075 LA 1T LT AT 1T 1 LT LY e
Sales 1004.67  1221,58  1358.58  1370.00 1370.00 1370,00 470,00 131,60 176,00  1370.00 )
Price/NT 1S § 300,00 00,00 300,00 300,00 300,00 300,60  A6.00 300,00 300,00 300,00 &
Revenue {'000 1S §! 300,40 366,48 407.58 411,00 ALL.O0 411,00 410,00 410,00 411,00 411,00
¢} Ductile Iron Capacily 40.00 40.00 40.09 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Opening stock 0.00 .67 .00 1.3 3133 333 N .13 303 3,33
product ion 12.00 36.00 40.00 40,00 40.00 40,00 40,00 40,00 40,00 40.00
Total 32,00 18,67 41,00 4.1 LEPR) nn nn 4,0 4.1] 3.1
Clusing Stock 2.6 1,00 .1 3,33 AR [BE L ARy 53] 3.3
Sales 3.1 15.67 39,67 40.00 40,00 40,00 40,00 40,00 40.00 40,00
Price/MT 1S § 400,00  400.00  400.00 400,00  400.00 400,00 400,00 430,00  400.00  400.00
Revenue {'000 US §) 1.1 4.0 15.87 16,00 16,00 16,00 16.00 16,00 16,00 16.00

SINVIINSNOD
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JOB M0. : DCIL-105 EXHIBIT : 108

{in N7
CPERATING YEARS
1 2 3 { 5 6 1 8 9 10
9)Guy Wires
al Steel Capacily 908,00 908,00 908,00 908,00 908,00 908,00 908,00 908,00 908,00  908.00
Opening stock 0.00 60.53 68,10 15.67 15.67 15,67 75,67 15.67 15,67 15,67
Produclion 126,40 817,20 908,00 908,00 908,00 908,00 908,00 908,00 908,00  908.00
Total 126,40 8N, 976,00 983,67  9B1.67  983.67  983.67 983,67 983,67 983,67
Clusing Stock 60.%3 68,10 15.67 15,67 15.67 15.67 15.67 15.67 15,67 15,67
Sales 665.87  809.63 900,43 908,00  908.00  908.00 908,00 908,00 908,00 908,00
Price/ut 45§ 700,00 700,00 700,00  700.00  700.00 700,06 700,80 700,00 700,00 700,00
Revenue (1000 US §) 466,11 566,74 630,30 635,60  635.60  635.AD  AYS.E0 £15.A0 615,60 635,60
10)SLay Rods, Washers, Cross Aras, elc,
al Steel Capacily  3526,00  3526,00 3526.00 3526,00 3526.00 3526,00 3526.00 3526,00 3526,00 3526,00
Opening stock 0.00 235,07  264.45 293,83 293,83  29%.83 293,81 203.83 293,83 293,83
Produclion 2820,80  3173.40  3526,00 3526.00 3526,00  3526,00 352,006  3526,00  3526.00 3526.00
Total 2820.80  3408.47  3790.45  3819,83  1819,03  1819.A1  1B19,8)  1819.55 1219,81  1819.83
Cloging Stock 235,07 264,45 293,83 293,83 293,83 293,83 25T.83  253.B)  2%s,81 293,83
Sales 2585.73 344,02 3496.62 352600  3526.00  1526.00 3526,00  1526,00  1526.00  3526.00
Price/Mt 1S § 1000.00  1000,00 1000.00 1000.00 1000,00 1000,00 1000,00 {060,006 1000.00 1000.00
Revenue ('000 1S §) 1585.71 314402 496,62  1526,00 526,00  3526,00  3526,00 526,00 326,00 3526,00
TOTAL  REVENDR {'000 US §) J4666.72 42151.58 46870.86 47272.80 47272,80 47272,80 47272.80 47272.80 47272.8¢ 47272.80

............................................................................................................................................

SINVIINSNOD
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JOB RO. : DCIL-105

OPERATING

............................................................................................................................................

Raw Malerials and Consumables
Power
Nater

Sub-Lolal
Contingency (8 S% on above)

total A

B. Pized Cost

..............

1) Labour & Plant Overhead *
a) Direct labour

b} Indirect labonr

¢} Supervision

Sub-lotal

UNITED NATIONS INDUSTRIAL DBVELOPMENT ORGANIZATION

ARD

ARAB INDDSTRIAL DEVELOPMENT AND WINING ORGANIZATION

PROJECT PROPILE ON OVERHBAD LINB ACCESSORIES

20832.94
1090.28
62.09

COST OF PRODUCTION AND SALES

23437.06
1225.68
69.85

26041.18
1361.08
Nn.62

26041.18
1361.08
17,62

16041.18
1361.08
.62

YEARS

2604118
1361.08
.62

16041.18
1361.08
1.6

26041,18
1161,08
YRY

EXHIBIT : 109

26041,18
1161,08
17.62

('000 U8 §)

26041.18
1361.08
1,61

...................................................................................................

21985.32
1099.27

UMLSY
1236.63

2479.87
133,99

M98
1373.99

17419.87
1373.99

419,17
1373.99

17479.87
373,99

479,87
}371.99

M98
1373.99

174719, 87
1373,99

...................................................................................................

2109.60
801.22
860.00

2215.08
841.28
108,00

2320.56
B81.34
1056.00

226,04
921.40
1104.00

XY
061 .46
1152.,00

7637.00
1001.52
1200.00

742,48
1041.58
1248.00

2847.%
1081 .64
1296, 00

2953, 44
1Ha.m
1344,00

3058.92
1161.76
1392.00

..................................................................................................

.......

.......
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JOB M0, : DCIL-10§ EXRIBIT : 109
: {1000 18 8)
OPRRATING YEARS
] 1 ] 4 5 b 1 8 9 10
11) Other Factory Expenses
a) Maintenance # 3%
on Planl & Equipment W .20 2420 4D 2420 20 4,20 M40 440 120
b) Maintenance # 1%
on Building & Crvil Work 163,84 163,84 163.84  163.84  163.84  163.84 16384 163,84 163,84 163,84
c} Miscellaneous 81.61 81.61 81.61 81.61 81.61 8.6 #1.61 §1.61 81,6 81,61
Sub-total 489,65 489,65 489,65 489,85 480,65 489,45 489,65 449,65 489,65 489,65
111} Muministrative & Sales Expenses
a) Salaries ! 667,32 700,69 734,05 767,42 800,78 83415 87,52 900,88 934,25 967,61
b} Overheads 133,46 140,16 146,81 153,48 EA0L1A 1A6LBY 170,50 120,18 186,65 193,52
Sub-tolal §00.78  840.82  880.86 920,90  960.94 1000,98 104102 I0RL.O6 1121,10 116114
Total (itirsin) S161.25  5394.83  S628.41  5861.99  6095.57 632915 652,70 AT06.31 029,80 7263.47
Conlingency (& 5% on above) 258,06 26904 281,42 293,10 304,78 31646 32804 339,82 351,49 363,17
Total '8’ S419.32  5664.58  5909.84  6155.00  6400,35  AAAS,61  6890.88  Tid6.17  TiB1.39  1626.65
Tolal Cost of Production 28503.90 31633.80 34763,70 35008.96 35254.22 3%499.45 10744,75 3S0K0,08 636,25 364R0,5)
and Sales (MB) smeeeees e ecnd cnenien ciriinen e i i crrcien e,

............................................................................................................................................

* Avsused Lo increase al the [lal rate of SA straight line every year

SINVIINSNOD
INIWJOT13IAIA
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JOB RO, : DCIL-105 EXHIBIT : 110
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINIRG ORGANIZATION
PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES
PROJECTED PROPITABILITY STATEMEHT
{1000 13 §)
OPERATING YEARS
Eleaenls | 2 3 4 5 6 l ? L 10
Raw Materials and Congwmables 20832.94  23437.06 26041.18 26041,18 26041.18 26041.18 2604).10 26041.18 26041,18 16041,18
Power 1090.28  1225.68  1361,08 1361,08 1361.08 1361.08 161,08 13A1.08  1361.08 136],08
Water 62.09 69,85 .62 1.62 17.62 17.62 1,62 11,61 .62 1.62 -
Labour & Plant Overhead 3870.82  4064.36  4257.90  44SL.44 644,98  4838.52  S032,06 5225.60  S419.14  5612,68 ,
Other Pactory Bxpenses 489,65  489.65  489.65 489,65  489.65  489.65 489,65  4RG.65 489,65  489.65 o
Administrative & Sales Brpenses 800.78 840,82  880.86 920,30 960,94 1000.98  1041.02 1681.04 1121.10 1161.14 =
Sub-Lotal 046,57 30127.43 33108,25 33341.87 3367545 13B08.01 3404261 276,10 3450977 14743.18
Cont1ngency 1357.32  1506.37  1655,41 1667,00 1678,77 169045 702,13 INL& 172549 1ML
Tolal 28503.90 31633.80 34763.70 35008.96 35254.22 135499.48 35744,74 359R9,99 36235,25 36480.52
Stock Variation 3L LM WL <1670 <1671 <1620 -16LT0 <16 16 -16.70
Cosl of Preduction and Sales 26371.93 31392.36  34522,26  34992,26 35237.49 35482,77 358,01 1967%,28 36218.55 36463.8)
PROJECTED REVENUR 34666,72 42151.58 46B78.86 47272,80 47272.80 47272.80 41272,80 47272.80 47272.80 47272,8¢
Profit before Interest and
Deprecration 8294.79 10759.22 12356.60 12280.54 12035.31 11790.0% 1544.77 11296.%2 11854,25 10808,98

SINVIINSNOD
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J03 M. : DCIL-105 EXRIBIT : 110

--------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------

On Tern loan

- 810 pa, 509,39 2509.39 250939 231636  2023,31  1930.30 173121 444z 1301.1 1158.18
On Working Capita! Loan
-4 18 paa, 139977 1399.77 1049,83  699.89  349.94 0,00 0,00 v, 00 0.00 0.00
Sub-tatal 3909.16  3909.16  3559.22 016,25 473,27 193030 {21 IS4 DL 1156418
Prof1t before Depreciation 4183.63  6850.06  8797.38 926430  9562,03  9BS9,73  9207.50 955,28 930%.04  9650.,80
Deprecialion and Amortisation 1856,06  1856.06 185606  1856.06  18SF,06 1856.06 185606  [KS6 OF  1856.06 185606
Profal before Taa 529.57 499400 £941.33  7408.24 770597 8003.67 081,44 “wna,2  TR4R.G8 7794, 74
(1} 3239 121623 178883 1948.94 204566  2040.84  2047,10  2152.07  2I85.80  2158.43
Distrabutable Profit 189218 371,77 515250 5459.30 566031  9862.83  %804.33  5147.15 591,10 5636,31
Dividend 0.00 2091,16  2091.16  2613,95 261395 33673 MI6TD IV 4182,)) 4182.11
Retained Earnings 1897.18  1626.62 306134  2845.36 304637 026,10 667,60 2610,41 108,86 144,00
Add Back : Depreciation §
Asortisation 1896.06  1856.06  1856.06 1856.06 1856.06 1856.06 1856.0h 16%6.06  1856.06  18%6.06
NET CASH ACCRUAL IS JABAER 91740 ATCLAL 490203 URRYLLE ARUNL66 A4AELAT 396492 3110,06

............................................................................................................................................

SINVIINSNOD
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J08 M0. : DCIL-105 EXHIBIT : 111
UNITED NATIONS INDUSTRIAL DBVELOPMENT ORGANIZATION
AND
ARAB INDDSTRIAL DBVELOPMENT AKD MINING ORGANIZATION
PROJECT PROPILR ON QVEBRHEAD LINE ACCESSORIES
STATENENT OF PIXED ASSETS AND DEPRECIATION UNDER STRAIGHT LINE METHOD
1000 vS §)
Value Technical  Sub-  Conlin- Sub-  Tnlerest Sub-  80% of Rate  Amount
Description Know-how  Tolal  geney Total  during Talal  Pre-op Total
Fees Consirucl Expenses (%)
i. Land & Land Developmenl 1866.00 0.00 7866.00 0.00 7866.00 0.00 7866,00 B0 T8R6, D 4 0.00
2. Bulding & Civi] Work TAIB4.2) 85974 17243.95  1169.46 1BAI3.41  2506,19 2091740 477,20 2119680 855,87
3. Plant & Mahinery BL40.11 Q20,14 8567.25  SBL.O2  9148.21  JAS.L4 1039341 23T.0% 10630.S) 8V 850,44 —
{4, Miscellaneous Fized Assets 59,75 U 8L 32,81 516.68 M3 582,00 1,12 £09,19 126 72,08 ~
5. Preliminary Bxpenses 50.00 £.00 50,00 £.00 50.00 0,00 50,00 0,00 50,00 (0% 5,00 :
b. Sre-operalive Eipenses 1454.68 0.00 1454.68 0.00  1454.68 0,00 1454.68 -727.68 727,00 s 12,70 N
1. technical Know-how Fees 1311,00 -1311.00 0,00 0,00 0.00 0,00 0.00 0,00 0,00 0" 0,00
Sub-lola) 15665.15 3566575 37449.04 mnu.n 41270.70 1856,06
8. Contingency 1783.9 0.00  1783.29 -1783.29 0.00 0,00 1,00 0,00 Y
Sub-tolal 17449,04 37449, 04 37449,04 41270.70 41270,70
9. Interest during Construction 3821 .60 0.00 3821.66 0.00 3821.66 -3821.66 0,00 0.00 n.00
Total 41270,70 41270,70 41270,70 41270,70 §210,70

----------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
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JOB RO, : DCIL-10S

UNITED NATIONS INDUSTRIAL DEVBLOPMENT ORGANIZAT1ON

AND

ARAB INDOSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJBRCT PROFILE OR OVERHEAD LINE ACCESSORIES

TAX COMPUTATION

EXHIBIT @ 112

{600 08 §)

YEARS

....................................................................................................

OPERATING

--------------------------------------------------------------------------------------------------------------------------------------------

Profil before Depreciation
Less : Current Deprecialion
Balance

Less : Onabsorbed Depreciation
tarable Income

Taz & 29t

4385.63
1856.06
529,97

0.00
2529.57

32,39

6850.06
145,14
5104.92

0,00
5104.92
116,23

8797,38
1642.08
1155.31

0.00
155,31

1788.83

9264.30
1468.55
7795.75

0.00
119575

1948.94

9562.03
1179.)9
8182.64

0.00
818264

204566

9859,
1296,19
8563.34

0.00
8563.34

2140.84

9807.50
n.nm
8588, 43

0,00
8588,43

LYY

975%.,28
147,00
8608, 128

0,00
8606.20

AN

9707.04
1079,79
§623.25

0.00
8623.25

2155, 51

9650,80
1017.M
8633.73

0.00
8633.73

258,43
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JOB NO, : DCIL-105

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANTZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVFRHFAD L.INE ACCPSSORIFS

DEPRECIATION FOR TAX

EXHIBIT s 113

('000 Us 8)

Building & Plant & Misc, Fixed Amortisation
WDV Civil Work Machinery Assels
Rate 4% 82 12% 10% Total
Value 21396.80 10630.51 600,139 777.00
Depreciation Year ) 855.87 850.44 72.05 77.70 1856.06h
Balance 20540,93 9780.07 528.34 699.30
Depreciation Year 2 821,64 782,41 63,40 77.70 1745,14
Balance 19719.29 8997.66 464,94 621,60
Depreciation Year 3 788,77 719,81 55,79 77.70 1642,08
Balance 18930.52 8277.85 409,15 543.90
Depreciation Year 4 757.22 662,23 49,10 77.70 1546,.25
Balance 18173.30 7615.62 360,05 466,20
Depreciation Year 5 726.93 609,25 43,21 77,70 1457.09
Balance 17446,37 7006,37 316.84 388,50
Depreciation Year 6 697.85 560,51 IR.G2 77.70 1374,09
Balance 16748,51 6445 ,86 278.82 310.80
Depreciation Year 7 669,94 515.67 13.46 77.70 1296.77
Balance 16078.57 5930,19 245,16 233,10
Depreciatijon Year 8 643,14 474,42 29,44 77,70 1224,70
Balance 15435.4) 5455,78 215.92 155,40
Depreciation Year 9 617.42 436,46 25,91 77.70 1157.4
Balance 14818.01 5019,32 190.01 77.70
Depreciation Year 10 592,72 401,55 22,80 77.70 1094,7
Balance 14225.29 4617,77 167.2) 0.00

WDV : Wrilten Down Value

SINVIINSNOD
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JOB R0. : DCIL-105

UNITED RATTONS IRDUSYRTAL DEVELOPMENT ORGANIZATION
AKD
ARAB INDOSTRIAL DEVRLOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES

WORKING CAPITAL RRQUIRBMENTS
{Bxcluding Cash and bank Balances)

EXHIBIT : 114

('000 1S §)

1. Raw malerials & Consumahles
2. Pinished Stock
3. Sundry Debtors

TCTAL

Increase /ldecrease)

Stock Variatien

$393.73  £067.95  6742.17 674217 624217 £M2.17
MWILGT 33,41 2614.85  2631.55  2648.26  2664,96

72,67 M6A.51 3853.06 388544 8RS0 38B5.44

f142.17
2681, 6F

1885, 44

$742.17
ALY

1385.44

6142.17
715.m

1885, 44

6742,17
m.n

3885, 44

....................................................................................................

9998.37 11905.87 13210.08 13259.16 13275.87 13292.%7

....................................................................................................

9998.37  1907.50  1304.21 49,08 16,1 16,70

LY UM LU 16.70 16,71 16,70

16,70

14,70

............................................................................................................................................
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JoB R0. : DCIL-105

Construction
Period

B. APPLIC ATIONS

Increase 1n Capital

Ripendit ure 37449.04
Increase/(Decrease} 1n
Working Capital 0.00

A. SOURCE S

Increase 1n Share Capiral 1.9
Increase in Ters Loan 20911.57
Increase 1n Bark

Loan 0.00
Profit be fore Tax wilh

Interest added hack 0.00
Deprecialion. 0.90

TOTAL 'A' 182314

EXHTRIY ¢ 113

URITED NATIORS TNDOSTRIAL DEVELOPMENT ORGANIZATION
ARD
ARAB INDUSTRIAL DEVELOPMERT AND NINING ORGANIZATION

PROJBCT PROPILE ON OVERREAD LINB ACCESSORIES

PROJECTED CASH PLOW STATEMENT

{1000 1§ §)

.....................................................................................................

.....................................................................................................

0.00 0.00 0.00 0,60 0.00 0.00 0.00 1,00 0.00 0.00
0.00 0.00 0.00 0.00 1.00 0.00 .00 f,00 0,00 0.80

9998.37 0.00 0.00 0.00 000 0.00 f,00 nan 0.00 0,00

6438.73  8903.16 10500.54 1042448 1017925  9931,97  OF8R. 71 G443, 46 9198,19  §952.92
186,06 185606  1856,0f 1856.06  1856,06  IBSA,06  18S6.06 18S6.06 1856,06  1856,06

16293.16 10759.23 12356.60 12280.54 12035.31 1179063 11544,77 11299,52 11054.25 10808.,98

0.00 0.00 0.00 0.00 0,00 0,00 0,00 h.00 0,90 0.9

9998.37  1907.50  1304.21 49,08 16,1 16,70 16,70 H6 1 16,70 16,70

SINVIINSNOD
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JOB R0, : DCIL-108

RXRIBI? : 115

11000 U8 §)

............................................................................................................................................

CONSLIUCLLION  mmmmmmmmssm o mm e o o ol o st s e o e

Periad 1 2

On Terw Loan
- ¢ 12 paa,

On Working Capital Loan
- 818 pa.

Tolal Inleresti

Tax

Dividend

Repaymenl of Term Loan

Repayment of Working
Capilal Loan

T0TAL '8’

Opening Balance

Surplus / {Deficil) during

the Year (A -B)
Closing Balance

3821.66  2509.39  2509.39

0.30 139977 139977

1821.66  3909.16  3909.16

0.00 63239 126,13
0.00 0.00 208L.16
0.00 0.00 0.00

0.00 0.00  2499.59

2509.18

1049,8)

1788.83
2091.16
1608.58

2499.59

1285).58

1948.94
2613.95
1608.58

489,59

11736,39

231

149,94

2045, 66
613,95
1608,58

2499, 60

40,54 WAT,11 252,07 21585.81 2158.43
36,73 13673 336,73 4182.30 4182,3]
1608.58  1508,58  1608.58  1608.58  1608,58

0.00  552.84  4305.69

555,44 111U -9ULN
552,44 4305.68  1381.26

3381.26

-494,98
2886.28

288429

544,17
1430.45

1430.45

1.5
407,99

407,90 TIRABA 10D 24 G043 1AG44, D)

295687 209815 841,19 (739,64 168478
TIA4,.80 T0665.24 12904,40 14644,07 16328.85
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JOB ®0, : DCIL-105

URITED WATIONS INDOSTRIAL DEVELOPMEN? ORGANIZATION

ARD

ARAB TNDUSTRIAL DEVELOPMENT ARD WINING ORGANIZATION

PROJECT PROPILB ON OVERHRAD LINR ACCRSSORIES

PROJECTED BALANCE SHEET

BXHIBIT : 116

{1000 us §)

....................................................................................................

............................................................................................................................................

Share Capilal

Add: Reserves & Surplus
SHAREHOLRERS' FUND
Less: Intangible Assets
TANGIBLE NET WORTH
Add: Ters Loan
CAPITAL PUND
Less: Net Pized Agsets

NET CURRENT ASSETS
CURENT ASSETS

Norking Capilal

Cash & Bank Balance
a3 per Cash Flow Statatement

TOTAL 'A°
CURRENT LIABILITIES §
Bank Loan

TOTAL '8!

NET CURRERT ASSETS {A-B)

20911.%7
1897.18
2260878

£99.10
22109,45
LR Y
43021.02
835,34
4305.68

M911,57
1831
U386
621,60
813,76
W091.5
725,33
1696.98
1788.38

2091157
6585, 14
496,71

543,90
26952.81
19302.99
46255.80
35158.62
11097.18

9998.37

4305.68

1190587

1181.26

13210.08

2886.29

W911.57
0410.49
30342.06
§66.20
29875.86
17694.4]
570,00
13380.26
14190.01

2091157
12476,86
33388, 42

168,50
32999,92
16085,83
49085.75
31600.90
17483, 85

091,97
16202,94
16114,52

10,89
15803.712
WL
50280,98
AL YERT!
IS

0917 ,6
17079, 8%
38782.1¢

ML
18549,02
12868,67
51417.69
2045,18
13725

13239.16

3430.43

1321587

4207,99

192,97

164,86

13309, 17

10063, 24

091,97
10480,
439254

158,40
HanLn
11260,09
52492.23
26266.82
16230, 11

11225.98

12904, 43

20811,57
71989,83
42901.40

1.0
42823.70
9651,51
53415.21
2488, 46
11986,7%

11342, 68

14644,07

w9119
2344383
§4335.40

0.00
435540
8042,93
52398, 1
22110,10
29608, 21

13359.18

16328.05

................................................
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DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 117
UNTTED NATTONS TNDUSTRIAL DEVELOPMENT ORGANTZATION
AND
ARAB INDUSTRTAL DEVELOPMENT AND MINIKG ORGANTZATION
PROJECT PROFTLFE ON OVERHEAD LINE ACCESSORIES
BREAK-FVEN ANALYSIS
(*'000 Us $)
Sl
No Particulars Amount
1. Raw Matlerials and Consumables 26041.18
2. Power 1361.08
3. Water 77.62
4. Sub-Lotal (1 thru 3) 27479.87
5. Contingency 1373.69
6. VAPIABLFE COSTS 28853.86
7. REVFENUE 47272.80
8. CONTRTBUTION 18418.94
7 -6 . mmmmm=s=
9. Labour & Plant Overhead* 4741.75
10. Other Faclory Expenses 489.65
11. Administrative & Sales Expenses* 980.96
12. Sub-Total (9 i{hru 11) 6212.36
13. Contiingency 310.62
14. Sub-Total (12+13) 6522.98
15. Tnterest** 4917.65
16. DepreciakLion 1856.06
17. FTXED COSTS 13296.69
BRFAK-EVEN SALES 17*7/8 34126.40
BREAK-EVEN POINT 63.0%
CASH BREAK-EVEN SALES 29362.76
CASH BREAK-FVEN POINT 54.2%
* Average over 10 years
jolke Average over 5 years




DEVELOPMENT

CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 118

UNITED NATTONS INDUSTRIAIL DEVELOPMENT ORGANTZATION
AND
ARAB TINDUSTRIAL DEVELNPMENT AND MINTNG ORGANTZATION

PROJECT PROFILE ON OVERHEAD LINFE ACCESSORIES

TNTFRNAL RATE OF RETURN

{000 s §)
Year Out { low Inflow Net Inflow
0 -41823.14 0.00 -41823.14
1 0.00 8294.79 8294.79
2 0.00 10759.22 10759.22
3 0.90 12356.60 12356.60
4 0.00 12280.54 12280.54
5 0.00 12035.31 12035.31
6 0.00 11790.03 11790.03
7 0.00 11544.77 11544.77
8 0.00 11299.52 11299.52
9 0.00 11054.25 11054.25
10 0.00 10808.98 10808.98
IRR 22.8
OulL[flow Project Cost

Inflow

Profit before Interest , Depreciation and Tax




SECTION - 13
PROJECT IMPLEMENTATION PLAN




DEVELOPMENT
CONSULTANTS

PROJECT TMPLFEMENTATION PLAN

There will be two Overhead Line Accessories manufacturing

plant Lo cdaler Lo Lhe demand in the designaled region.

The 1mplementat ion schedule of bthe key aclivibies involved

in setling up Lhese is presented in Fxhibit-116.

The programme ccvers a time span of 36 monlhs starting from
the preparation and finalisation of Detalled Projeci. Report
(DPR) and  ending on  Lhe commencement. of commeracial
productijon. The relatively longer implementation schedule of
3 years is due to the fact that these plants will include
separate aluminium foundry, cast iron foundry, forging shop,
fabrication shops, etc., to attain self-sufficiency in
production. Jt allows adequate time for procurement and
erection of the equipment. Freclion of heavier equipment.,
egspecially foundry and forge shup equipment will become
easier if procurement and installation of FOT cranes is
speeded up- The total time span of 12 to 18 months for
delivery of equipment at site have to be slrictly adhered
Lo, as this will involve international compelitive bidding.
Any delay 1in this stage will adversely affect the
commissioning of the plant. in time. Also, the erection will
take about 9 months' time mainly due to installation of
critical equipment like furnaces and pressure die-casting

machines.

Recruitment. of personnel has been shown in various key
points during the implementalion stage. Fxperienced
personnel will be recruited within the first =ix quarters

for senior levels.

Though not included in Lhe key activities, iL is jmportant
that the client applies for and obtains the necessary

funds from the concerned financial institution well in time.




water, compressed air and power

EXATRIT & 119
JOB NO. : DCIL-105
UNITED NATIONS INDUSTRIAL DRVELOPMENT ORGANTIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANTZATION
PRO.JRCT PROFILER ON OVFRHEAD L.INF ACCESSORTFPS
PROJECT IMPLRMPNTATTON SCHRDULLE : OVFRHFEAD [.INF ACCRSSNRTFES
Months
s1., | e e e e e e e e e e e e e e e e e e S e e -
No. Activity 0 k 6 9 12 15 18 2 24 27 0 3 36
"""""""""""""""""""" P
1. Finalisation of Detailed Project ' ] : H ; : : ' ' : : ' '
* ) i ] ' ) ) ) L] ]
Report ' h ' ' ' ' ' ] . ' 1} ' :
] ] ] 1 1 ) ) ] 1 ] ] I ]
L] L] 1 1 1 1} Ll L] L} 1 1 ) L]
2. Pntering into agreement for : , ] 1 : ' , \ , , | 1 1
collaboration H ' ' . ' : : H : : 1 H H
] [] [] [} v . [} [l 1 [l ] ] '
] ] ) 1 ] ) ] ] 1 b ] + (]
3. Pinalisation of detailed engineering : ' i ; ' . ' ' ' ' ' ' '
Report : ' \ H ] ' ' | : ' ' : '
) L} ] ) + 1 1 1 + ) ] ) (]
4, l.and development at site : o ) * : J : , . H H , '
) 1 L} 1] L 1} l Ll . L L} [] )
1 ] ] ) ] ' ' ’ ‘ ’ . [] 1
5. Civil design and construction of , ' ' : : : ' ' ' ' ' H '
workshop and auxiliary building, H ' : : ‘ ' , ' : : : ' ‘
ete,, including , ' ' ; ; | | 4 . | ' 1 '
detail engineering for distribution of ' ' i 4 ‘ B : ' ' ' ' H '
1 ) + 1 ] t ) 4 L} 1 [] ]
1] ) ) ] ' ] ) ] ) ] [) ]

systems
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119
36

1)

EXHIBIT 1
10

27

Mont hs

18

e _H-_.H_--H..._.H-_--mHH---Hm-w---w--“

=

12

building,
and
cranes

and

} - s - - = -
] S = < cc - &
] -— < a s o
= - c (3 € -
i =4 < = & <
=~ 2L - c -~
< ¢~ - = Foe
1 Rl = - T =
] - - T % -
1 & c < T =
] - < had - S
1 S =4 . - -
! - < ) (% [~ &
I FA | -4 Ld = = =
' = -- [ - s
1 c - -
' < < -
' < «<
] Ll >
] ('S
]
i
_

and

documents for procurement of eqwipment
inclusive of main plant and machinery,

wtilities,

ventilation

with
and Process Testing

Activity
FOT craues,

FOT

DCIL-105
distribution systems

design

administrative
evaluation

design of
system
contracts
suppliers
plant,

7. Preparation
Rid

[}
L]
1
]
1
1
]
i
¥
]
!
1
3
]
!
1}
i
|
14
1
i
t
i
]
]
1
1
!
1
1
¥
1
]
I
]
i
'
]
1
]
1
i
]
]
1
]
]
]
]
!
i
1
i
]
]
1
1
]
i
!
i
'
1
3
t
]
'
1
3
5
i
1
]
1
'
]
]
§
1
'
1
!
'
!
]
]
1
[}
'
1
]
]
'
]
]
]
]
!
1
]
'
]
'

16. Commencement of commercial production

9, Recruitment of personnel
10. Delivery of equipment at site
11, Brection of cquipment

13. Training of personnel
14, Commissioning of plant

JoB NO.

st.,

No.

6, Civil

8.

12. Equipwent
19. Trial run
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03 TRIMMING PRESS
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CIL FIRED FURNAZES _

REVISIONS
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& MARK

RELEASE
DATE
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{ARCH.| STR. | MECH] ELEC
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