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SUMMARY AND CONCLUSIONS 

0.1 Assignment: 

The duties carried out during the assignment period of three 

and half months, prior to completion of the pilot plant 

buildings for housing, erection and commissioning of the MBPP 

equipment, includes the following. 

0.1.1 Inspection of equipment at site 

0.1.2 Scrutiny of structural and electrical engineering 

drawings 

0.1.3 Supervision in construction of substructures of MBPP 

buildings. 

0.1.4 Guidelines for preparation of Techno Economic 

Feasibility Report. 

0.1.5 Assisting NMDC to publicise its services and 

facilities. 

0.1.6 Suggestions for operating NMDC on commercial basis 

through collection of testing charges. 

0.1.7 Offering technical advice to NMDC personnel through 

participation in external technical meetings along with 

them. 

0.1.8 Training NMDC personnel with methods/procedures 

connected with operation of HBPP. 

0.1.9 Preparation of MBPP stock inventory. 

0.1.10 Preparation of salient features of erection, ope1·ation 

and maintenance of HBPP. 
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This assignment was carried out between 20th Deceaber 1993 and 

3rd April, 1994. 

0.2 Technical scrutiny of Bids 

Based on the scrutiny of bids received so far, reco-endations 

were already subaitted in December 93, vide Phase II Report of 

the Consultant. 

0.3 Inspection of equipment at site 

0.3.1 Preliminary inspection of Equipment on receipt: 

All equipment,ordered by UNIDO at a cost of US$660,000 was 

received in good condition without any damages/breakages. 

0.3.2 physical verification of equipment receipte as per packing 

Lists 

Physical verification of the contents of the 80 MBPP equipment 

crates, checked with the packing lists, confirmed, by and 

large, the receipt of all equipment, its accessories and spares 

in tact and in good condition except a few minor discrepancies 

as presented in 

Table I of the report. Communicationb were sent to the 

equip~ent suppliers asking for free replacement of the missing 

items. 
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0.3.3 Physical inventory of HBPP equipment 

To facilitate inventory control and periodical physical stock 

verification, the inventory list as on 31.3.94 was prepared. 

0.3.4 Inspection of equipment received from USA, UK, Europe and 

Australia in operati WA condition: 

Excepting those equipment which are tc be 

installed/commissioned by ~ ... \"\'\~~";;.,th< cit...;. 'P were tested in 

running condition and found to be in order. 

0.3.5 Salient features of Manuals for erection/ 

operation/maintenance of Equipment: 

From the equipment manuals, the salient features were prepared 

as shown in the Annex. 

0.4. Savings in Infrastructural Costs: 

0.4.1. Need for revision of structural drawings: 

a) Combining two separate slabs at 3 H level into a single 

slab of lesser area. 

b) Uneven land sloping by about 2.5 M from SE to NW 

direction. 

c) Presence of fol.lowing adverse site condi tion.:S, reve~led on 

excavation, necessitating strengthening of the column 

foundations. 

- Easily friable conglomerates without presence of any 

hard boulder 
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- Filled up soil with plant roots, plastic covers, cloth 

rags upto 1 M depth 

Moist soil on NW side in the month of February 

indicating high ground water table. 

0. 4. 2. Sa!cient Features of Revisions in Structural Design Drawings: 

a) Cutting and filling upto a specified depth using hard 

soil brought from outside. 

b) Strengthening heights of column bases froa 350 to 600 

mm. 

c) Need for construction of a retaining wall 

d) Achieving compaction of the ground filled up with the 

hard soil brought from outside using dozer. 

These modifications are expected to increase the building 

costs rather than achieving savings for ensuring the 

structural soundness of the buildings. 

0. 4. 3. Electrical Engineering drawings: Based on the discussion 

with the Consultants, and inspection of working control panels 

at Jos, necessary modifications were recommended for achieving 

better operational controls besides safety of operating 

personnel. 

0. 4. 4. Clubbing Check Dams & Water Reservoir with the Overall 

Drainage Plan: 



v 

0.4.4.1. Construction of the drainages using either hollow bricks 

or granite blocks is recommended. 

0.4.4.2. To save costs, the drainage plan is modified to include 

three earthen check daas and a ground water reservoir for 

storage of storm water, recirculation water froa settling 

tanks and drying pad, and prevention of water pollution. 

0.4.5. Bore Well : Drilling of a bore well for meeting the fresh 

water requirements of MBPP is strongly recomaended. 

0.5. Progress of Construction Activities: 

0.5.1. Scope of Consultant's Supervision: It comprises of effective 

coordination with and offer of advice and assistance to the 

local Consultants and Building Contractors and includes the 

following: 

Scrutiny of structural drawings and offer advice on necessary 

modifications for better effectiveness and achieving savings. 

Independent supervision of construction activities carried out 

by building Contractors to ensure execution of works as per 

the design drawings I written instructions involving 

modifications based on site inspection issued exclusively by 

the Structural Engineers (M.D.D.C) and Overall Supervisors 

M.D.C.L ) just to prevent I minimise the mistakes. 

Attending site meetings. 
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0.5.2. ProgrePs of Construction Activities as on 03.04.94. 

a) Substructure of Primary Crusher Building is coapleted. 

b) Substructure of Secondary Crusher building'1oapleted. 

c) 85~ of fencing wall construction is completed • 

d) Though construction of substructure for Beneficiation Plant is 

3 months behind schedule, considerable progress has been 

achieved as~result of remedial/strict measures taken by the 

Centre • 

0.5.3 Award of Construction of Super Structures:-

0.6. 

Based on the good work done, the work orders for construction 

of super structures for the Primary and Secondary Crushers 

were placed with the same contractors who completed the 

substructures of Primary and Secondary Crushers. The 

contractors are expected to start the work soon after the 

completion of fabrication works with steel sections. This 

aspect of work has just been awarded by NMDC Management. 

Activities Deferred:-

The following activities shall be taken up after completion 

of the pilot plant buildings: 

0.6.1. Commissioning the pilot plant. 

0.6.2. Rectification of the operational defects. 

0.6.3. Training NMDC personnel in operation of the pilot plant. 
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0.6.3.1 Preparatory Training:- NMDC personnel were trained 

suitably in undertaking the preliminary tasks connected 

with the pilot plant operation. 

0. 6. 4 Preparation of Technoeconoaic Feasibility Report (TEFR); As 

a prerequisite for commercialization of any successful R ~ D 

results/knowhow, selection of an ~ptimum process flowsheet, 

based on pilot plant testing of any ore by alternate routes, 

is necessary. As the pilot plant testing facilities are yet 

to be re~dy, the components of TEFR were indicated. The 

salient information of TEFR of Itakpe Mine of NIOMP, prepared 

by M/S Sofra Mines, were included, by way of an example so as 

to serve as a guide, for future preparations of TEFR. 

0.7. Publicizing the facilities of NMDC 

0.7.1 Uniqueness of NMDC. 

(a) Has highly qualified personnel quite a few of whom are 

trained abroad/exposed to latest technological 

developments 

(b) Availability of standard equipment capable of yielding 

reproducible results. 

(c) Availability of divergent testing facilities together 

such as: 

(1) Coke oven Pilot Plant 

(2) Mineral Beneficiation Pilot Plant (under 

construction). 

(3) Refractory and foundry materials 
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(4) Metals' testing facilities. 

(5) Conventional and Instrumental methods of chemical 

analysis. 

Utilisation of NMDC for achieving Regional 

Industrialization 

These facilities need to be publicized widely for regional 

development of all African countries besides Nigeria for 

achieving 

rapid industrialization. No sample from Nigeria should be 

allowed to be tested abroad without obtaining confirmation 

regarding non availability of facilities at NMDC. 

Financial assistance for developing duplicate facilities 

elsewhere in Africa t .. \o\ ...... \A V\u\ .{,,"~·····\.\") \K cc. .,lll .. lh t?--'.. 

0.7.3 Publicity Material 

0.7.4 

Publicity material in the form of a leaflet "what NMDC can 

offer you" and a brochure listing out testing facilities 

offered by each Department was prepared for circulation to 

AISA/all Geological/Mining and Metallurgical Institutions in 

Africa/Producers/Importers/Exporters of ores/minerals/metals. 

International Recognition of NMDC 

For achieving recognition of NMDC as a centre of excellence in 

Africa,it is necessary to car~y out assignmen~ in a 

professional manner.,keep up to time schedule ) ensure 
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reliability of results through hard work, dedication, 

sincerity and knowledge of latest developments by all its 

personnel. 

0.8.0 NMDC Operating on Co111JDercial Basis 

0.8.1 Generation of Revenue 

For achieving rapid industrialization, NMDC should work on 

co111JDercial basis and offer its facilities to all its users 

through collection of testing charges for meeting its revenue 

expenditure. 

0.8.2 Testing Charges: The charges should be worked out on 

adhoc basis/approved rates of FGN/as per the prevailing market 

rate/actuals. No work should be undertaken without prior 

receipt of advance payment. 

0. 8. 3 Department!:t Responsibility 

Each1l~partment should scout for work and earn 25X minimum of 

its revenue expenditure for becoming ultimately self 

sustaining/profit making unit • 

0. 8. 4 HOU 

To let each Department..1 ttead realise his responsibJkt~4 for 

earning its revenue expenditure, each should submit progress 

report for ft\~ previous month program of work for the month 
) 

ahead and the same should be reviewed periodically by D/CE. 
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Each 5)~partmenf.(t\ead should sign a aeaorandua of understanding 

with D/CE indicating targets set by hiaself at the begining of 

the year and a performance Apprai~al Report (PAR) at the year 

end indicating 

what has actually been achieved by Departaent. 

The gaps below the HOU and PAR should be critically reviewed 

by D/CE of NMDC for taking reaedial action. 

0.9 Technical Assistance: 

0.9.1. Technical aeeting: The following technical aeetings were 

attended along with the Project Engineers of NMDC. 
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S.No 

1 

Dates 

16. L 94 

Meeting place Meeting Ob.iectives 

Itakpe Iron Ore Hine How to •eet quality 

to 21.1.34 of NIOMP 

2 9.2.94 DSC, Warri 

to 11. 2. 94 

specifications of DSC 

Review of test results 

for aeeting 

specifications of DSC 

0.9.2. Measures for aeeting DSC Specifications: 

The specifications of DSC can be aet, out of the existing 

processing plant of NIOHP, by use of the following aeasures: 

a) Proper aine planning for reaoval of waste prior to ore aining 

b) Quality control for supplying more or less unifora ROH 

c) Ore blending prior to processing 

d) Using autogenous mill as seai autogenous ail! for achieving 

finer grinding, and recirculating products containing locked 

particles for achieving liberation 

e) Recirculation of aiddling products for minimising dilution of 

final concentrate grade through mechanical carriage 

f) Rejection of ul traf ine particles rich in gangue through 

primary cycloning 

g) Increasing pulp density of spiral tails prior to magnetic 

separation for increasing their retention time 

h) Sacrificing one or two percent iron recovery for meeting grade 

requirements of DSC. 
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A tentative process flowsheet I aaterial balanc:e flowsheets are 

included as a basis for finalization after discus~ion and testing. 

0.9.3 Suggestions: 

consideration: 

Following suggestions are included for 

DSC to treat Itakpe as its captive aine and adjust its 

operating paraaete~s suitably 

Offer incentives I higher price to offset additional cost for 

finer grinding I slightly reduction in iron recovery for 

aeeting DSC specifications. 

NIOHP must try to iaprove its quality to the aaxiaua extent 

possible in one out of three lines of the existing plant for 

meeting DSC specifications. 

NIOHP to improve its quality to the aaximum extent possible in 

the existing plant for meeting Ase~ specifications 

NIOHP to increase its production to the aaximum extent 

possible without worrying itself about its offtake, producing 

both sintP.r quality fines that meet ASCL specifications and 

pellet quality fines meeting specifications of DSC to the 

extent possible for meeting the following demands: 

Total requirements of DSC 

Finding International market and export both sinter quali~y I 

pellet quality fines 

Using stockpile capacity of ASCL for storage of fines for 

their ultimate usage as and when ASCL is commissioned 

DSC to consider utilizing the available surplus capacity of 
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its various Divisions/Sections to the •aximu• possible extent 

to earn foreign exchange for •eeting its requireaent of super 

grade iron ore fines, graphite ~1ectrodes, refractories, spare 

parts for electric arc furnac~s etc. through undertaking: 

a) Export of pellets 

b) Export of sponge I iron briquetts 

c) Supply pellets to ASCL for use in its blast furnaces along 

with sinter as and when ASCL is co .. issioned as is done by 

0.10 

aost of the Japanese steel •ills 

DSC may review I aodify its contract, after the expiry of the 

existing contract, with the ore suppliers and enhance the 

quality of its iron ore iaports with inclusions of bonus I 

penalty clauses over a specified basic grade of say 67.SS Fe. 

Follow up actions: The urgent follow up actions, to be 

persued, include: 

drilling bore well for tapping ground water. 

Construction of overall drainage/check daa s/water reservoir. 

Procurement of dewatering, drying and coal washing equipment 

out of project funds. 

Persuing/speeding up construction activities. 

Fabrication of steel structures. 

Plantation of avenue trees, flower beds etc. 

Undertaking repairs/procurement of missing parts of equipaent 

received prior to 1990. 

Obtaining extension of equipment warranty/performance 
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garantees fro• the suppliers. 
~ 

Ensuring flow of funds fro• FGN. 

Procureaent of araoured ~ables, sheeting, switch gears, etc. 

out of funds released by FGN. 
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CllAPTD I 

1.1 Objectives of the Assignaent:-

The main objectives of the UNIDO project DP/NIR/87 /031 is 

strengthening of the National Metallurgical Development 

Centre, Jos, (NMDC), so as to boost up industrial development 

of Nigeria. On the long run, this will lead to improved 

productivity in the industry as a whole, substitution of 

imports, and also better use of presently unexploited natural 

resources, besides exploitation of the rich mineral wealth of 

Nigeria on scientific lines. 

1.2 Job description: 

The services of the Expert were engaged to design and 

associate with the construction supervision, installation, 

commissioning and operation of the Mineral Beneficiation Pilot 

Plant ( MBPP) . The duties assigned by the UNI DO for the 

fourteen weeks duration assignment are listed below:-

1. Inspection of the equipment at site for arranging free 

replacement of damaged/missing items or compensation from the 

insurance company. 

2. Technical scrutiny of bids for supply of sampling, laboratory 

and other equipment meant for the Centre and making 

appropriate recommendations. 

3. Supervision of construction of the pilot plant as per the 

designs (including integration of coal washing line and also 
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of dewatering and d~ying facilities.) 

4. Scrutiny of the structural drawings for achieving savings in 

the infrastructural costs on a continuous bP.sis. 

5. Assisting in the erection of the pilot plant equipment. 

6. Commissioning the pilot plant, section wise, and as an 

integrated plant. 

7. Assisting in assessment of testing charges to be realized from 

the prospective clients utilizing the pilot plant equipment 

facilities available at the Centre. 

8. Rectifying operational defects and teething problems, if any. 

9. Assisting NMDC personnel in preparing the techno-economics for 

adopting the i•rocess know-how developed after pilot plant 

testing. 

10. Training the NMDC personnel in operation of the pilot plant 

with at least four different ores, utilizing each of the four 

available processing lines. 

11. Assisting the Director/Chief Executive to publicize 

facilities/services available at the Centre. 

12. Rendering technical advice/assisting the Director/Chief 

Executive on whatever matters/issues specifically sought by 

him. 

1.3 Assignaents actually coapleted: 

A~ construction of the various buildings for housing the 

MBPP equipment and creation of infrastructural facilities are 

in progress, the instal]ation, commissioning and operation of 
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MBPP could not possibly be taken up during the period of the 

current assignaent. Further, the technical scrutiny of bids 

for supply of sampling, laboratory and other equipment was 

completed earlier and the recommendations were already 

submitted to the Centre/UNIDO in December 93, vide phase JI 

Report of the Consultant. The following assignments were, 

however, handled/completed during the present three and half 

months mission. 

1) Inspection of equipment at site. 

2) Scrutiny of structural and electrical engineering drawings for 

achieving savings in infrastructural costs. 

3) Supervision in construction of the Pilot Plant as per the 

designs. 

4) Guide lines for preparation of Techno - economic Feasibility 

Report. 

5) Assisting NMDC to publicise its facilities. 

6) Suggestions for operating NMDC on commercial basis through 

collection of testing charges. 

7) Participation in external technical meetings and offerL1g 

technical advice to NMDC personnel. 

8) Training Mineral Processing personnel connected with plant 

operation. 

9) Carrying out physical stock verification and prep~ration of 

MBPP stock inventory. 

10) Preparation of sa.l ient features of erection, operation and 

maintenance of MBPP equipment. 
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This report covers the above assignments carried out during 

the three and half months mission period from 20/12/93 to 

3/4/94. 

1.4 Extension of assignaent beyond 04/04/94: 

In anticipation of release of additional funds required 

for this project by the Federal Government of Nigeria (FGN), 

NMDC Management made formal request to UNIDO for extension of 

the services of this Consultant for an additional fifteen 

weeks from 04/04/94 for effective co-ordination and 

supervision of the ongoing construction of the MBPP 

infrastructures vide copy of NMDC letter dated 28/03/94 placed 

at Annex 1. 

Based on the advice of Director/Chief Executive of NMDC, 

and anticipated approval of UNDP/UNIDO, the consultant is 

continuing his duties as UNIDO consultant at NMDC, Jos, 

Nigeria beyond April 4th, 19g4, 
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CHAPTER II 

INSPECTION OF EQUIPMENT AT SITE: 

2.1 Equipment Receipt 

All the MBPP equipment ordered by UNIDO, including the eight belt 

conveyors costing a total amount of US$660,000 was received at 
' 

site, intact, in about 80 crates/boxes. 

2.2 Preliminary Inspection: 

Due to non availability of all purchase orders at the Centre and 

packing lists, preliminary inspection of the equipment was carried 

out so far, on receipt of each equipment, by opening the crates 

just to confirm receipt of equipment in good condition without any 

damage and closing them immediately, after inspection. 

2.3 List of Equipment and Spares to be supplied 
as per the accepted bid/purchase order: 

Based on the scrutiny of the accepted bids of the equipment 

suppliers and corresponding purchase orders, the list of all the 

equipment including its accessories, as well as the list of the 

spares required to be receivej by NMDC was prepared as shown in 

Annex 2. 

2.4 Physical verification of the MBPP Equipment received 
at site as per the available packing lists or purchase order: 

All the crates were opened, and checked for presence of any damages 

to the equipment, and receipt of the equipme-nt along with the 
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stipulated number of accessories to the equipment (like motor, 

starter, belts, rectifier, gear boxes, tools et~) and spares as 

per the packing list or purchase orders in the absence of packing 

list. The list of missing items/spares/shortages and damages, 

which are of minor nature, observed based on the scrutiny of 

accepted bids, purchase orders and packing lists is presented in 

Table I. 

i.5 Communicat.ion with equipment suppliers: 

Copies of the communications with the equipment suppliers, asking 

for free replacement of damages/missing items at no additional 

cost, are placed at Annex 3. These shall be followed up until the 

discrepancies are sorted out satisfactorily. 

2.6 List of physical inventory of HBPP equipment 
accessories and spares as on 31/03/94: 

Fo~ inventory control of the equipment and stores and undertaking 

periodical stock verification, the list of all the MBPP equipment, 

accessories and spares (along with part numbers, if available) 

adequate enough for two years, actually received/physically 

available as on 31.03 1994 including the Pilot Plant equipment 

procured earlier to May 1990 was prepared as shown in Annex IV. 

2.7 Inspection of MBPP Equipment received from USA, UK, 
Europe and Australia in running condition: 

All the MBPP equipment, excepting those which were inspected in 

running condition earlier, and those which would be installed, 
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commissioned and offered operational training by the equipment 

suppliers as per UNIDO purchase orders were tested in running 
' 

condition for two hours and found to be in good working condition 

without any abnormal vibrations/sounds, over heating etc. However, 

as the slurry pumps should not be operated dry (i.e without slurry 

or water), only the motors ie. disconnecting the pumps were 

operated and found to be in order. 

2.8 Salient Features of Equipment Manuals Pertaining to the 
erection, operation and maintenanace of various MBPP equipment 

Due to the limited number of equipment manuals received and their 

non-availability readily as and when required, the salient features 

of the various equipment manuals are listed out as shown in Annex 

5, for easy accessability to all those who are connected with the 

operation, lubrication and maintenance of the equipment. However, 

equipment manuals should positively be referred to before 

undertaking installation, commissioning and proper lubrication of 

the equipment for smoother and trouble-free operation and 

prevent/reduce breakdowns. 
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Table 1. 

Purchase 
Order No. 

15-2-0532k 

List of Discrepancies bet"een purchase orders/ 
packing notes/actual receipt of equipment. 
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Obser,·ed discrepancr 

Supplier Equipment Qty Name of part/ Quan tit~· to 
name a-::cessory/ be supplied 

spare part as per 
number purchase 

order 

B G R I M Belt ore Insert plate- -
M China feeders 

Thickener 1 Electric -
cables 

Rake parts -

Conditioners 2 Discharge 
valve -

Flotation 
Cells 10 Impeller -

Shaft liners -

Starters -
Stators -
Bearing -

CoYer for -
joint 

Back up ring -
Starter -

Impellers -
(spare) 

Water pumps 2 Shaft liners -

As per Actual!~· 
packing received 
note 

Three TKO 

Two One 

Three One 

Two Nil 

One Nil 

One set Nil 

Four ~il 

Four '.'\il 

One Nil 

One Sil 

One Nil 

One Nil 

Two Two 
sets pieces 

Two 
sets ?\il 

Other 
Deficiencies, 
if an~-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

• '-P'" 

• 
• 
• 
• 
• 
• n•. 
• 
• 
• 
• 
• 
• lh .. 

• 
• 
• 
• 
• 
• IUI 

• 
• 
• I 
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I. 
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r 
t .. 

Purchase 
Order ~o. 

15-20529k 

13-3-0527k 

Supplier Equipaent Qty-
name 

KHD ""HI~S 1 
Huaboldt 
"edag, 
Germany 

STEEL-KAMET BELT 8 
OY CO!\\"EYORS. 

~ 

Observed discrepancy 

Saae of part/ Quantity to be 
aacessory/ supplied as 
spare part per purchase 
nuaber order 

Rectifier One 
unit 

Grease hand -
pump 

~rench No. 4 -

.. 
~o. 5 -

.. '.\o. 6 -

Double ring 
wrench 17-19 -

BELT CONVEYOR 
38 ASSEMBLY -

Sl'PPORT BEAM -

Sl'PPORT -
SUPPORT -

Gt'IDE PLATE -

E~D PLATE -
BELT CON\'EYOR 
ASSEMBLY -

Sl'PPOkTS -
St:PPORTS -

SF.R\"ICE 
PLATFORM -

As per Actually 
packing recei,·ed 
note 

One C:ne 

One Nil 

One Nil 

One Nil 

One Xil 

One Nil 

1 

" &. 

-I 

8 

-I 

2 

- l 

- "' I. 

- ?. 

- 2 

Other 
Deficiencies, 
if any 

-

-

-

-

-

Xot located in 
Package No. 

5 

.. 
" 

.. 

.. 

Located in 
package Ko. 5 

.. 

Located in 
package No. 8 

Located in 
package ~o. 1:> 

• 
• 
• lill 

• 
• 
• 
• 
• 
• 1111 

• 
• 
• 
• 
• 
• 11· a 

• 
• 
• 
• 
• 
• 

,~·· 
"' . 
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Observed discrepancy 

Purchase Supplier 
Order Xo. 

15-2-0530k Mineral 
Deposites, 
Australia 

15-2-5031k Richard 
~ozle,-, UK. 

15-2-0697k SAYAJI, 
India 

15-2-0531k Eriez, vs.:.. 

KEYL 

FB - FOUNDRY BUILDING 
S - STORES 

Equipaent 
name 

Hydrocyclone 
Test rig. 

H~·drocyc lone 
Test rig. 

Scrubber 

\" ibrat ing 
feeders 

Qty :Saae of part/ 
aacessory/ 
spare part 
nuaber 

1 ZG94:\ 

ZJ9-lB 

ZJ94C 

ZJ9-lD 

2 ..---· - I 0-t 

C.779 

Ci81 

Set pin caps 

Pin cap 
washers 

1 Equipaer.t 
frame 

Shell liners 

Castors !for 
2 mobility of 

equipment) 

OSIFF & AB - OUTSIDF. IN FRONT OF FOUNDRY & ANAI,YTICAL LAB. 
OSIFFB - OUTSIDE JN FRONT OF FOUNDRY BUILDING 

Quantity to 
be supplied 
as per 
purchase 
order 

J 

OSIFF & AL - OUTSIDE IN FRONT OF FOUNDRY & ANALYTCCAL LABORATORY 
OSIFAL - OUTSIDE IN FRONT OF ANALYTICAL LABORATORY 

.:\s per .Actually 
packing received 
note 

Three One 

T\\O Xil 

T'-"O !\il 

T"'·o ~il 

T'-'"O Xil 

T'-"O ~'il 

Two '.'\il 

Two Xil 

Two ~il 

- -

Tw-o Xil 

Eight Nil 

Other 
Deficiencies 
if any 

-

-

-

-

-

-
-
-

-

-

-

I 

I -

• 
• 
• 
• 
• n•· 
• 
• 
• 
• 
• 
• ftll 

• 
• 
• 
• 
• 
• 

"'" • 
• 
• 
• ,. 
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CllAPTER III 

SAVINGS IN INFRASTRUCTURAL COSTS 

3.1 NEED FOR REVISION OF STRUCTURAL DRAWINGS:-

a) In order to achieve savings in infrastructural costs, 

besides other aeasures, two separate first floors, built on 

steel coluans and using steel plates for platfora bases were 

clubbed together into a single RCC slab of lesser area of 14m. 

long and 12a. wide built on RCC coluans. Incorpo~ation of 

this modification, sought by NMDC for achieving savings, 

necessitated aodifications in the structural designs of the 

Beneficiation plant. 

b) The site, meant for locating the Beneficiation Plant, was 

found to quite uneven. Topo survey of the area revealed the 

sloping nature of the ground by about 2.5 meters from S.E to 

N.W direction and 1.38 meters from east to west direction. In 

order to limit the construction costs to the budgeted amount, 

and as no provision was made for any basement floor on the 

western side· , it was decided to cut and fill the area to the 

natural ground level of 102. 66 m. RL. and the ground floor 

level to 103.11 m. RL. 

c) As a part of the construction activity, the trench, opened 

around the perimeter of the Beneficiation plant, revealed the 

following site conditions that may affect adversely the 

structural soundness of the building: 
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i) Presence of easily friable rocks without any hard rocks/ 

boulders 

ii) Presence of filled up soil containing a lot of foreign 

materials like plastic covers, cloth rags, black soil 

with vegetation and plant roots upto a depth of about one 

meter on the Western side. 

iii) Presence of Boist soil at about 1.5 aeters depth on 

North western side (in the month of February). 

These adverse site conditions revealeci the need for 

augmenting the foundation of the Beneficiation plant 

necessitating revision of the structural drawings. These 

revisions lead to escalation in building costs, rather than 

achieving savings. 

3.2 Scrutiny of Revised Structural Drawings: 

M/S Model Design and Development Co Ltd. ( MDDC) the 

Structural Engineers have submitted afresh 23 structural 

drawings incorporating following modifications (specifically 

in 6 drawings) to take care of adverse site conditions: 

1) Scrapping off the top 150mm soil. 

2) Cutting and reji~cting the soil on the eastern side substan­

tially. 

3) Increasing the depth of the column foundations from 

1.25 meters to about 1.85 meters or till a hard bottom 

(offering a minimum of 200 kg/cm2 resistance to penet1·ation) 
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is encountered so as to take care of the prevailing adverse 

soil conditions. This includes 0.05m blinding, 0.6m column 

bases, 0.55a hard core and 0.2a groundfloor beaa. 

4) Filling up the low lying areas with hard soil brought from 

outside to the required level. 

5) Making the column bases sturdier by increasing the height of 

the column bases f coa 35Cma to 600•.:a and increasing the 

number of column bases to 5~ from 52. 

6) Construction of a retaining wall along and adjacent to the 

western side of the beneficiation plant (B.P) 

7) Achi~ving compaction of the entire area using a dozer/road 

roller etc. 

The revised drawings were scrutinised and got modified 

for better effectiveness. These vital modifications are 

expected to increase the building costs, rather than achieving 

sa\.-_; ngs, for ensuring the structural soundness of the 16 

meters high building. 

3.3 Review of 14 Electrical Engineering Drawings:-

Based on the critical review of the fourteen electrical 

engineering drawings submitted by M/S Sitah Engineering Co, 

the F.lec~rical Engineers, the following changes in the 

electrical controls are recommended primarily for better 

operational controls, safety of operating personnel besides 

marginal savings in infrastructural costs: 
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3.3.1. System Operation 

a) Crushing plant including primary, secondary crushers, 

inclined belt conveyors, and the three reversible 

horizontal belt conveyors over the four bins shall be 

operated as an integrated unit to crush, convey, fill any 

one of the four bins at any given time. 

b) All the four circuits of the Beneficiation Plant shall be 

operated either simultaneously or one/two/three lines at 

a time. 

3.3.2. Sequential starting/stopping of the equipment should be 

available along with a Mimic Panel besides emergency 

stopping all the equipment from the central control 

panel. Provision is to be made by the side of each 

equipment for emergency stopping/starting also. 

3.3.3. All motors, starters for the equipment have been received 

at site. Specifications of these electrical equipment, 

particularly with regard to voltage, insulation ratings, 

power ratings, etc are to be taken into consideration to 

device the suitable electrical control panel. 

3.3.4. An energy meter is required on each of the four parallel 

processing circuits in the Benef ic iat ion Plant, and ammeter 

to know the extent of drawal of current for the rod mill, 

ball mill, and 2 classifiers. Provision should be made 
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to regulate the equipment sp~ed from the central control 

room (for belt feeders, vibrating feeders). It is 

desirable to know the incoming supply voltage. Provision 

for sounding alarm from the central control room before 

starting any equipment circuit is to be made. 

3.3.5. One simple circuit diagram, understandable •o any layman 

explaining the various built in features of the control 

circuit is required. 

3.3.6. Albeit the above provisions understandably involving 

additional costs, every effort should be made to 

achieve the savings to the maximum extent possible 

without sacrificing the safety of the personnel/ 

equipment/building. For example, locating the trans­

former near the central control room on the NE side of the 

Beneficiation Plant may result with savin~s in armoured 

cable costs. 

3.3.7. Lightening arrestor is to be provided. 

3.3.8. Coal washing, Dewatering and drying sections shall be 

included instead of the Reduction roast section, which is 

deferred. 

3.3.9. The power factor should be improved only if necessary/ 

required by NEPA. 
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3.3.10. In case of interruption in NEPA power supply, provision for 

a Generator hook-up (which shall be provided in due course) 

automatically to the extents indicated below is 

recommended. 

a) Stand-by Generator for ~eeping critical equipment in 

operation during interruptions of NEPA supply @ 12.5% of 

connected load of 120 KVA = 15KVA 

b) Alternate power source to long interruptions in NEPA 

supply for uninterrupted production of saleable 

products/meeting urgent commitments @ BOX of connected 

load of 120 KVA. = 100 KVA. 

3.3.11. Plant lighting should be limited to 10% of the connected 

load. 

3.3.12. Provision for industrial power out lets at alternate Grid 

intervals (i.e 8.25 Meters), and the normal 13 amp. Power 

outlets at every grid interva1(4.125 meters) is to be 

made. 

3.3.13. Adequate lighting should be provided taking into considera­

tion the change in the building hei~hts and inclusion of 

transparent sheets in the beneficiation plant. Anti­

mosqui to lamp is recommended in the plant for having a 

better working environment. 
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3.3.14. A 2" raw water supply line be provided all around the 

Beneficiation Plant with 2"x2"xl" T joints and plugs for 

tapping water when ever required. A drinking water 

fountain (cold water free from bacteria and susper.ded 

solids preferably passing through activated carbon and 

ultraviolet light) be provided in the process plant. 

3.3.15 The following provisions are recommended to be incorporated 

in the proposed rooms in the Beneficiation plant and 

bathrooms located in it. 

- Easily accessible fire hydrants. 

- Small water tank over each bathroom. 

- Shower facilities. 

- Push-button type taps for preventing water wastage. 

- Adequate drainage outlets for floor washings, sewerage 

- Airconditoners ln the offices of D/CE & AD(MBPP) 

- Exhaust fans. 

- Attached W.C. tc the Offices of Director and Assistant 

Director (HBPP) besides separate W.C. for Gents and 

Ladies (i.e. total four). 

- Non slippery flooring. 

3.4 Clubbing three check dams and ground water reservoir with the 
£.roposed overall drainage plan:-

M/S Model Design and Development Co Ltd. has submitted an 

overall drainage plan for the Centre involving the following 

alternatives: 
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Alternate I. Drainage constructed of Rec: N900,000 

Alternate II. Drainage constructed out of hollow bricks 

N300,000. 

As the proposed drainages are meant for discharging storm 

water, the proposal of constructing the drainage system with 

either hollow bricks or granite blocks is recommended. 

Further, to achieve savings in infrastructural costs, 

conserve water and prevent water pollution to the extent 

possible, it is proposed to use the same system for collection 

of water from the following sources into a ground water 

reservoir for recirculation after allowing it flow through 

three earthe n check dams for allowing the solids to settle 

down: 

a) Storm water/rain water; 

b) Turbid water over flowing from the six settling tanks of the 

beneficiation plant; 

c) turbid water over flowing from drying pad; 

d) over flow water from thickeners; 

e) filtrate water from filters; 

f) muncipal water supply. 

The modified drainage plan including the three earthen 

check dams built out of hard boulders with the natural soil 

flooring containing shrub type plants and water reservoir 

shown in Fig. 1 is expected to lead to substantial savings 

over what it would have costed when the following four works 

are undertaken separately: 
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1) Overall drainage plan 

2) Three check dams to prevent water pollution 

3) Ground water reservoir for meeting water requirements of MBPP 

during dry seasons. 

4) Water outlets from settling tanks and drying pad. 

3.5 Drilling Bore well for providing water required by HBPP. 

The MBPP requires a minimum quality of 4m3/hour water 

(i.e at least 1 litre per second water). As the pilot plant 

would be otherwise idle without water, it is absolutely 

necessary to undertake drilling one or two bore wells in the 

MBPP premises utilising the available rigs without delay. 
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CHAPTER IV 

PROGRESS OF PILOT PLANT CONSTRVCTION ACTIVITIES 

~.1 Scope of Consultant's Supervision 

It comprises of effective coordination "·ith and offer of 

advice and assistance to the local consultants during the 

construction of the MBPP infrastructures and includes the 

following: 

a) Study the structural drawings prepared by the local 

consultants and offer advice on necessary modifications for 

better effectiveness ~nd achieving savings in costs. 

b) Independent supervision of the construction activities with a 

view to prevent/minimise the mistakes committed, intentionally 

or unintentionally, by the contractors and bringing critical 

observations and the lapses, if any, to the immediate notice 

of the NMDC officers/Structural Engineering 

Consultants/overall consultants for prevention/rectification. 

This is done despite the responsi bi 1 i ty of the St rue tural 

Engineers (M.D.D.C) and overall Consultants M/S Mahalli 
,) 

Development Consortium Ltd, (M.D.C.L) to supervise so as to 

ensure the structural soundness of the buildings. 

c) Attending site meetings along with the NMDC officers, 

representatives of M.D.D.C and M.D.C.L. to review and ensure 

progress of work as per the agreed time schedul~s/desi gn 

drawings and overcome hurdles, if any. 
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4.2 Progress of Construction Activities: 

The status/progress of construction activities as on 03/04/94 

are briefly indicated. 

4.2.1 Status of the Primary Crusher Substructure executed 
bv M/S Alhaii Abdul Gafaru Yusufu and Co: 

The work was executed and completed by the contractor in a 

professional manner, in time, strictly as per the design 

drawings, using quality materials under qualified Supervision. 

The work has been duly approved by the overall consultants 

(MDCL), Structural Engineers (M.D.D.C.) and NMDC Management. 

Construction of the storm water drainage, adjacent to the 

primary crusher, entrusted to the contractor is nearing 

completion. Based on the good/qua! i ty work done by the 

contractor, construction of the superstructure of th;:- primary 

crusher is also awarded by the Centre to the same contractor 

who completed the substructure. The work is expected to be 

taken up by the contractor soon after erection of steel works 

by the relevant experts. Contract for this aspect of work has 

just been awarded by NMDC Management. 

4.2.2 Status of construction of secondary crusher substructure 
executed bv M/S Pakis Industrial Company Ltd, Lagos:-

This work ~as completed by the contractor in a professional 

manner and in time, meeting the design specifications and 

approval of Consultants (both M.D.C.L. and M.D.D.C) and N~DC. 

Based on the good work done by the contractor so far, 
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construction of the superstructure of the secondary crusher is 

also awarded to the same contractor who completed the 

substructure. Like the Primary crusher super structure, work 

on secondary crusher super structure will also have to await 

completion of steel works by the same contractor who was 

awarded the fabrication work of structural steel. 

Fencing the premises of MBPP by Infrafam Nigeria Ltd: 

The contractor has completed about 85X work. 

the s~curity, the scope of work had to 

For tightening 

be enhanced 

substantially by the N~DC Management due to the following: 

a) Height of the fencing wall on the eastern side (ZLria Road) 

had to be increased from 3.0m to 3.5m to prevent possibility 

of scaling up the wall. Likewise, the height of the inside 

fencing wall had to be increased from 2.5m to 3.0m to take 

care of topographical undulations. Infact, even this increase 

in height of the fencing wall is not adequate enough 

specifically between the Administration Building and 

Beneficiation Plant and needs to be increased to 3.5m. 

b) To leave more space for the infrastructural facilities of MBPP 

(like Ore Bins etc), the length of the compound wall had to be 

increased on the eastern side from 250m to about 260m. 

c) The excavation work done for a small length of trench had to 

be redone for avoiding reduction of area for MBPP. 
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The contractor is yet to fix the barded wire over the entire 

length of the fencing wall, besides construction of about lOm 

length hollow brick wall, casting the Rec pillars for gates 

and undertaking the touch-ups of the Rec columns, ~here ever 

required. 

4.2.4 Status of Construction of Substructure of Beneficiation 

4.2.4.l 

plant 

Abuja. 

.. executed by M/S Al-Makura (Nig.) Ltd, 

Reasons for Work Delay:-

The vork, though in progress, is behind schedule, by about 

three months, due to the following:-

a) The contractor came for taking charge of the site/execution of 

the contract by about 5 weeks after award of the work. 

b) Ignoring the site condition~ ~entioned in para 3.2, and the 

need for undertaking the cutting and filling the site using 

any earth moving machine (like Caterpillar), and without any 

planning, the contractor excavated the trench all around the 

site perimeter and dug around 28 out of 58 column bases within 

the site and kept the excavated black/soft soil by the side of 

trench/column pits etc. When the contractor was advised by 

the Structural Engineers (~.D.D.C) to use the machinery, 

instead of manually, for cutting and filling the site to 

102.66RL, the contractor withdraw his personnel from the site 

for 7 weeks. The N~OC had to intervene by hiring the 

caterpillar, on behalf of the contractor, to start the cutting 
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and filling the site, and ordered the contractor to speed up 

the work. 

4.2.4.2 The Upto date Progress of Construction Work achieved 
bv the Contractor is rather slow as shown in Table II 

The construction work is slowed down considerably after 22/3, 

despite the Centre providing adequate lighting to facilitate 

the contractor undertaking construction work in the ni~hts, 

probably due to financial constraints on the part of the 

contractor or his preoccupation ~ith other pressing jobs, or 

lack of supervisors. Whatever the reason(s) may be, NMDC 

Management had directed the Consultants to follow-up more 

effectively and come up with a revised completion programme at 

a much higher rate of work. A meeting of all involved (NMDC 

Project Team, Consultant5 and Contractor) has been scheduled 

on this urgent issue. 
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Table II: Beneficiation Plant Construction Progress: 

S/No. Item of Work Actual % work 
Progress Completed 
Achieved 

1. No of column bases dug to the 48/58 83 
required depth. 

2. No of column bases dug to the 48/58 83 
required depth and cleared for 
blinding. 

3. No of column bases blinded 38/58 66 

4. No of colua.n footings between 11/28 39 
coluan bases. 

5. No of Rec Coluan bases cast 25/58 43 

6. No of Steel reinforcement 25/58 43 
baskets in position awaiting 
casting. 

7. No of steel reinforcement 1/33 3 
column bases awaiting casting 

8. No of wooden frames ready for 14/58 24 
reinforcement baskets 

9. No of steel reinforcement 3/32 9 
f ra111es ready awaiting pit 
deepening. 

4.2.4.3 Assessaent of the quality of work by the Beneficiation 
plant contractor: 

i) Planning is poor. 

ii) Due to the presence of only three persons which does not 

include competent structural/Civil Engineer on behalf of 

the contractor hardly any attention is paid for 

inspection to ensure the quality of work. 
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Though intentionally or ignorantly, mistakes are 

committed by the contractor's personnel. For example, 

five out of 58 column bases were cast using steel less 

than the design specifications emphasizing the need for 

very close supervision. 

iv) Quality and progress of work is adversely affected due 

to lack of adequate material.lat site like Steel, 

Vibrator, Water, etc. as is evident from the honey 

comb structure of a few of the column bases, exposure 

of steel rods in the cast steel bases etc. 
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CHAPTER V 

ACTIVITIES DEFERRED TO A LATER PERIOD 

5.1 Assisting in Erection of the Pilot Plant Equipment~ 

As the construction of the pilot plant substructure is in 

progress, the erection of the equipment shall be taken up 

subsequently after completion of the pilot plant buildings. 

5.2 Commissioning the Pilot Plant, Section 
wise and hS an integrated plant: 

This assignment shall be taken up subsequently after 

completion of the pilot plant buildings and erection of the 

equipment. However, most of the equipment was operated in 

running condition, as a part of equipment inspection, and 

found to be in order. 

5.3 Rectification of Operational defects, and 
teething problems, if any, in MBPP: 

This assignment shall be taken up subsequently after 

completion of the pilot plant buildings, erection and 

commissioning of the equipment. 

5.4 Training the NMDC personnel in operation of the pilot plant 
with at least four different ores, utilizing each of the four 
available processing lines:-

This assignment shall be taken up subsequently after 

completion of the pilot plant buildings, erection and 
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colllllissioning of the equipment, and rectification of the 

operational defects/teething problems if any. 

5. 5 Preparatory Training, Connected with the Pilot Plant Operation 

NHDC Personnel were trained suitably in undertaking the 

following prel irninary tasks connected with the pilot plant 

operation. 

1) Collection of dry samples from stockpiles, conveyors, and 

samples of pulp using pulp density scale. 

2) Preparation of samples for chemical analysis. 

3) Undertaking dry/wet size and chemical analysis of test 

products. 

4) Undertaking determination of moisture content, density, 

bulk density, specific gravity, angle of repose of test 

products. 

5) Carrying out grinding studies. 

6) Interpretation of design/engineering drawings and checking 

design calculations. 

7) Determination of weight percentage, element recoveries, 

and grade of different/end products. 

8) Preparation of process flowsheets and material balance 

flowsheets and checki~g their correctness. 

9) Estimation of water requirements. 

10) Operating equipment in running condition for inspection 

purposes etc. 
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Chapter VI 

Technoeconoaic Feasibility 

Exploitation of Any Proaising Ore Body: 

6.1 Inforaation Required for TEFR: 

Report For 

The Techno-Economic Feasibility Report ( TEFR) can naturally be 

taken up only after evolving the optimum process flowsheet 

based on pilot plant testing of any given ore by alternate 

routes in the pilot plant under construction. Broadly 

speaking, the TEFR should contain information regarding the 

following aspects : 

6.1.1 Geology: 

1. Contour plan 

2. Geological plan along with location of bore 

holes, adits, shallow and deep pits etc. 

3. Ore body dimensions 

4. Mineralogy 

5. Ore reserves ( proved, indicated, inferred , total ) 

6. Average grade of ore body 

1. Ore to waste ratio 

8. Bench wise grades and reserves 

9. Slice plans along with ore reserves and grAde 

10. Quality control. 

11. Mine planning 
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12. Sample drawal locations for pilot plant tests 

6.1.2 Mining: 

1. Life of the mine 

2. Type of mining proposed 

3. Development of the mine 

4. Methods of winning ore and proposed plan for rejection of 

5. Selection of bench heights 

6. Selection of mining equipment 

7. Development of Yttine roads, waste dumps, ore b~"'~ ~~~-

etc. 

8. Ore haulage to blending yard/crushing plant/processing plant. 

6.1.3 Ore Testing: 

(ll Mineralogical composition of ore body 

(2} Liberation size of ore minerals from 

gangue 

(3) Batch scale tests to evolve optimum 

processing route. 

(4) Pilot plant testing 

15) Recommended optimum process flowsheet 

(6) Evolving design parameters including the 

following: (a) Assured quality c.tthe concentrate 

(b) Minimuru weight% of the concentrate 

(c) Recovery % of the desired element. 

(d) Determination of design parameters 

like filtration ~ settling rates, bulk 
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density, angle of repose, work index, 

grindability. etc. 

(7) Material and water balance flowsheets 

(8) Estimation of water 

requirements. 

6 .1. 4 Detailed Specifications of equipment required for processing 

including the capacity,no. of equipment required, names of 

possible suppliers, and approximate cost. 

6.1. 5 Location Process plant Facil it ·es. 

(a) Primary crusher 

( b) Secondary crusher 

( c ) Stock piles 

( d) Processing plant 

( e) Concentrate storage 

( f) Tailings disposal. 

( g) Concentrate loading yard 

6.1.6 Electrical Plant 

(i) Total KVA requirements 

(ii) Electrical controls 

(iii) Selection of cables 

(iv) Estimation of electrification and instrumentation 

costs. 
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6.1.7 Estimation of civil costs including water supply, 

drainage, Township, plant etc. 

6.1.8 Estimation of capital costs. 

6.1.9 Estimation of operational costs. 

6.1.10 Market demand and prices. 

6.1.11 Construction schedule/Barchart. 

6.1.12 Manpower Requirements (a) During construction period 

(b) During Production stage. 

6.1.13 Profitability Analysis - sensitivity analysis- Return on 

capital. 

6.2 Information collected froa TEFR of ltakpe Iron Ore Mine: 

The salient information, collected by the NMDC Team including 

the Project ~anager (MBPP), two Mineral Process:ng Engineers 

besides the consultant, from the project report of the Itakpe 

Iron Ore Deposit of National Iron ore Mining Project (NIOMP) 

as prepared by M/S Sofra Mines, France is given i~ Annex 

6 to serve as a guide for the future preparation of TEFR for 

other investigations. 

Since NIOMP is supposed to meet the iron ore requirements of 

Delta Steel Company, the information collected by the N~DC 

Team from the visit of DSC plant is also included in the 

Annex 7. 
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Chapter VII 

Publicizing The Facilities Of NMDC, Jos 

7.1: Uniqueness of NMDC Facilities: The excellent testing 

facilities, created by the Federal Government of Nigeria ( FGN) 

with the financial assistance from UNDP I UNIDO at NMDC , Jos 

along with the highly qualified personnel, who are trained 

abroad and exposed to the latest technological developments, 

are comparable to those available in any other Institution 

located in the Developing Nations. NM~C has the following 

unique facilities together at one place whereas these 

facilities are not available in any single Institution I under 

one roof any where else: 

a) Coke Oven pilot plant 

b) Mineral Beneficiation Pilot Plant ( under construction) 

c) Refractories Testing Facilities 

d) Foundry Testing facilities 

e) Metals testing facilities 

f) Conventional and Instrumental Methods of Chemical Analysis 

g) Investigation & Consultancy Services. 

These unique facilities available at the Centre should meet, 

not only the requirements of Nigeria but all other African 

Nations. Unless and untill NMDC is overloaded with the 
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assignments and cannot cope up ~ith the regional requirements 

of all the African Nations, no financial assistance may be 

provided by U~DP/~N!DO/ other US Agencies for creating 

duplicate facilities elsewhere in Africa. 

7.2 Utilisation of NMDC for achieving Regional Industrialization: 

Adequate publicity of the facilities available at the Centre 

should be given so as to make their best use by the following 

Institutions located both in Nigeria and elsewhere: 

1) Delta Steel Company 

2) Ajaokuta Steel Company Ltd 

3) Steel Rolling Mills under FGN 

4) Steel Rolling Mills 

5) Geological Survey of Nigeria 

6). Geological, Geophysical, and Geochemical Agencies of 

Neighboring African countries. 

7) Bureau of Hines 

8) Exploration Agencies 

9) Producers of metals and Metallurgical Industries 

10) Exporters of ores/ minerals/ metals 

11) Importers of ores, minerals, and coal 

12) Design & Consultancy Organizations/Foreign Consultants. 

7.3 Clearance of NMDC before Sa•ples could get Tested Abroad: As 

a matter of policy, the FGS should not permit any Government 

Agency to get its ores I samples tested abroad, unless N~DC 
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clears the proposal by confirming the nonavailability of 

testing facilities with it, based on which alone, the required 

foreign exchange could be released by FGN for meeting the 

testing charges. 

7.4. Publicity Material: To facilitate wider publicity of the 

facilities available at the Centre, a brief leaflet, shown as 

Annex 8 and entitled "What NMDC can offer you" can be 

distributed to all the official visitors of the Centre. This 

leaflet includes the services that can be offered, its salient 

achievements and its major clients. 

A detailed brochure, shoun as Annex 9, listing out, Department 

wise, the major equipment and facilities available, its track 

record, and services offered was prepared for distribution to 

all the organisations in Nigeria and else where. 

7.5 Publicity Media 

To start with, both the leaflet and the brochures were 

distributed to all the Delegates of the African Iron and Steel 

Association. It is desirable to follow it up by sending copies 

of the same to all the M~ning, Geological and Metallurgical 

Institutions located in the African continent. Brief 

advertisements of the N~DC facilities can be issued for 

publication in the Technical Journals, ~ewspapers etc besides 

rlistributing them at the seminars connected with the 

Geological, ~ining and Metallurgical Industries. 
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7.6 Need for Getting International Recognition of the Centre. 

The Centre should aspire for getting recognition, ~-s a 

Research Centre of Excellence in Africa, by successfully 

undertaking the \"arious assignments entrusted to it in a 

professional manner and keep up to the time schedule and 

ensure the reliability of results. This needs hardwork, 

dedication, sincerity and keeping abreast of the latest 

technological dev~lopments by all the members of NMDC. 
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CHAPTER VIII 

NMDC OPERATING ON COMMERCIAL BASIS ( Testing Charges ) 

8.1 Generation of revenue through collection of testing charges: 

~~DC should take lead for achieving rapid industrialization of 

Nigeria through offering its services and knowhow to promote 

iron and steel as well as other metallurgical industries. 

Having created the basic infrastructure and equipped itself 

with the necessary machinery I equipment/ instruments/ trained 

Personnel at huge cost,NMDC should make its services I 

facilities available to all its users on payment basis so that 

it could sustain itself through generation of internal revenue 

by way of collection of testing charges. 

8.2 Testing charges: Though it may take quite a few years (may be 

even a decade) before it becomes a profit making Centre on 

commercial 1 i nes, testing charges to be realised from its 

Customers, should be worked out on a realistic basis 

appropriate to the Centre or its Users adopting any of the 

following alternatives. 

8.2.1. Alternate 1: Adhoc basis as proposed by the Divisional Head 

anrl approved by D/CE. 

8.2.2. Alternate TI: At approved rates of the FG~ , as proposed by 

~~DC on lines similar to the rates of payment approved for 
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the Designers, Structural Engineers, Quantity Surveyors etc. 

(Method followed by The Indian Bureau of Mines ,Nagpur, 

Indiai 

8.2.3. Alternate III: At prevailing market rates in Nigeria , as 

charged by DSC, ASCL,NIOMP, or other FGN Institutions ie at 

par with other Institutions in the Country. 

8.2.4 Alternate IV: This should be worked out on "actuals" basis 

as suggested below: 

(1) Consumables like chemicals, reagents, glassware, power, 

water, fuel/lubricants on actuals. 

( 2) Interest on capital cost of equipment required to be used 

\ 
at BanKs interest rate (say 15X p.a.) 

( 3) Depreciation of equipment on straight line basis assuming 

the life as per the following norms: 

i) Sophisticated instruments like XRF; XRD; DTA; A.AS; 

Spectrometers; Electron Microscope: Five years. 

ii) Sormal equipment/machinery: 10 years 

iii) Pilot Plant Buildings/sheds: 15 years 

iv) Permanent Buildings: 28 years. 

(4) Salaries and Wages (including all types of benefits), of 

all those associated and for the total duration of period 

associated by them with work. 

(5) Overhead charges@ 10% of the sum of the above (1) to (4) 

i terns to take cnre of' the salaries/wages of project 
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Management, Administration, Finance, Engineering 

Services, Stores, Security, Transport, Hospital and all 

other non productive Departments. 

(6) Contingencies/escalation in input costs/fluctuation in 

exchange rate/profit@ 10% on sum of (1) to (5~ items. 

The total testing charges to be realised would be the sum of 

items { 1 ) to ( 6 ) • 

8.2.5 Charges for attending external •eeting etc: 

For participation of Technical Meetings called by other 

Agencies of FGN/or Consultancy Assignments/Site visits, 

Investigations etc, the services may be charged on a daily basis as 

shown below for guidance: 

Categorv of NMDC Per&onnel 

Members of NMDC Management 

Officers/Engineers/Scientists 

Supervisory Staff 

Assistants 

Range cf Charges 

in Naira/Dav 

1500 - 2000 

1000 - 1500 

500 - 750 

100 - 200 

No work should be undertaken without prior receipt of advance 

payment equal to 50% of total estimated testing charges. 

8.3 Revenue Earnings:- Each Department should scout for work and 

earn revenue for meeting at least 25% of its total expenditure (to 

start with,let it be one percent) including salaries/wages without 
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its dependance totally on the Centre/FGN. It is desirable to 

provide e~ch Departmental Head with the information regarding the 

monthly/quarterly/half yearly expenditure incurred by the 

Department and its earnings. The object of this exercise is to make 

each Department of the Centre feel its responsibility to earn its 

revenue/salaries and wages and help NMDC becoming self sustaining 

and profit making unit. 

8.4 Credit for Commercial-oriented research work: 

The production of any saleable product by any Department like 

refractory bricks, enamel frits, saleable ore concentrates, etc 

should get credit for its produce at national/international market 

rate. 

Similarly, for development work, or commercial/production 

oriented research work, or scientific breakthroughs which can be 

commercialised, or services offered, the concerned Department 

should get notional credit for revenue earnings commensurate to the 

value of work done by it .. 

8.5 Revenue Expenditure: The above ideas are preDented as a basis 

for discussion so that system best suited to the Centre/Country, 

as it deems fit, is adopted by it for making it less dependent for 

funds for meeting revenue expenditure on FGN on a continuous basis. 

8.6 Capital Expenditure: For meeting the Capital Expenditure, the 

Centre has to naturally depend on FGN for grant-in-ain. 
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Memorandum of enderstanding (M.O.U.}: To achieve NMDC 

operating on a commercial basis, on the pattern similar to other 

Research Ins ti tut ions 1 ike Warren Springs Laboratory, UK; I RC ID 

Laboratory, France; AMDEL, Australia; LKAB, Sweden; National 

Metallurgical Laboratory, Jamshedpur; Indian Bureau of Mines, Nagpur 

etc, it is desirable to expose the Management staff of N~DC to the 

latest managemen~ techniques for achieving/surpassing the targets 

set by themselves. It is desirable to consider feasibility of 

implementing the following suggest ions, after modifications, if 

any: 

8.7.1 

8.7.2 

8.7.3 

Submission of monthly progress report, by each Divisional 

Head, listing out fresh jobs received, status/progress of the 

various ongoing assignments and earnings made during the 

previous month. 

Submission of programme of work for the fol lowing month 

covering the same topic heads as in 8.7.1. 

Critical review of the short fal 1 betl>"een what has been 

planned and actually achieved ,to be undertaken by the 

Director/Chief Executive at least once in two months. 

8.7.-L ExPcution of ~emorandum of Understanding (M.O.U) by each 

Divisional Head with the Director at the beginning of the year 

1 isting 011t targets set by the Divisional Head himself 
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including the jobs he proposes to get, the assignments he is 

going to complete and his Division's earnings as a percentage 

of his Department's revenue expenditure. 

At the end of each quarter and end of the year, each 

Divisional Head has to submit a Performance Appraisal Report 

of his Department.(P.A.R.) 

Critical review of the gaps between MOC and PAR of each 

Department is to be undertaken b~ the Director/ Chief 

Executive of SMDC to assess its performance with regard to 

achieving the targets set by itself and for taking remedial 

measures, if necessary .. 
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CHAPTER IX 

TECHNICAL ASSISTANCE THROUGH 

Participation in Meetings connected with Boosting up 

Co-ercial Production of saleable Product.s 

Background:- The existing processing plant of NIOMP at 

Itakpe produced around 100,000 tonnes of sinter quality iron 

ore fines containing less than 63X iron, meeting the 

specifications of Ajaokuta Steel Company, which is yet to be 

commissioned/not yet ready lo accept iron ore fines produced 

by NIOMP (date of commissioning is not yet certain l. As 

D.S.C. requires pellet quality fines containing over 67X iron, 

for direct reduction, after pelletization, in the vertical 

shaft furnaces by Midrex Process followed by smelting in the 

electric arc furnaces producing steel, D.S.C desires improving 

the quality of iron ore fines offered by NIOMP to the extent 

possible . For reasons of its own, NIOMP desires DSC lifting 

the available sinter quality fines as it is, with an assurance 

that it will improve its quality of fines in due course of 

time. 

9.2: List of External Meetings Attended: 

At the instance c,f Director I Chief Executive of NMDC, the 

following technical meetings listed in Table III were attended 

along with the members of NMDC, including Prcject Manager 

(MBPP) and other Officers of NMDC. 



Period 

visit 

16.1.94 

21.1. 94 

9.2.94 

11. 2. 94 

4·1 

Table III 

List of external technical meetings attended 

of Host Other Meeting 

Organization Participants objective 

to NIO~P NMD':,Jos How to improve 

available 

sinter quality 

iron ore fines 

for meeting 

specifications 

of DSC for use 

as pellet 

quality iron 

ore fines. 

to DSC NIOMP; Koch; To study test 

Sofra ~ines; results 

~MDC, Jos obtained by 

DSC & suggest 

ways of using 

NIOMP iron ore 

concentrate by 

DSC for steel 

making. 

=-
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9.2.l Tour Reports: 

The tour reporhof the visits are presented in Annex 10 and 11 

whicl are self explanatory. 

9.3: Technical feasibility of meeting ore specifications of DSC 

NIOMP from Itakpe Mine: 

Based on his own personal experience, gained as the Project 

Head of an Exploration I Investigation Project of an iron ore 

deposit containing 3000 million tonnes of iron ore reserves 

(Bababudan Iron Ore Investigation of the ~ational Mineral 

Development Corporation, Chickmagalur, Karnataka, India ) as 

well as his knowledge and close association with development 

of the processing flowsheet for Kudremukh Iron Ore Company 

Ltd, Kudremukh, Karnataka, India, having 750 million tons of 

iron ore in a banded magnetite hematite quartzite deposit, the 

Consultant strongly believes that it should be possible to 

produce iron ore concentrate meeting specifications of DSC out 

of the existing processing plant of NIOMP, provided ~IOMP 1s 

really committed for meeting specifications of D.S.C. 

9.4: Specific Measures to jmprove grade:-

The following measures are recommended for consideration lo 

achie\·p the desir<>d grade. 

(i) To enforce the quality c:ont1·ol, during mining, so as lo 

produce consistent qua! ity of ore as per its D.P.R within 

ac:rf!ptab]e r·ange so as to maintain:-
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a) AYerage grade of RO~ : 36 ± 1% Fe 

b) Hematite lo magnetite: 60:40 or MAG Fe to .~tal Fe 

ratio = 0.13 

c) Soft ore to hard ore : 4:1 

d) Removal of waste band before mining the intercalated 

ore 

(ii) Ensure proper blending of the ore mined from different 

benches/pits for achieving homogenity in the existing 

blending yard prior to feeding it to processing plant. 

(iii) As liberation of iron bearing minerals from the 

associated gangue is not taking place at -6 mesh size, 

grinding the ore to -28 mesh or finer using grinding 

balls in the existing autogenous mill. (i.e using the 

mill as semi autogenous grinding mill). 

(iv) rsing primary cyclones to reject -325 mesh/ -100 mesh 

gangue minerals and secondary cyclones to de\\ater the 

rougher spiral tailings before processing them through 

the available lo" intensity magnetic separators. 

(v) The + 28 mesh fraction coming out of screens, cleaner 

spiral tails and cleaner non magnetic tails to be 

n·circ:dtlted to semiautogenc.us mill3 f0r regrinding I 

achieving liberation. 

(vi) Recirculation of 11·clear.·, · · ·al tails to rougher 

Hpirals and re•! mer non m.ignetic tails to rougher 

magnetic sevarators to mini~ise mechanical carriage of 

gangue into concentrate. 
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(vii) Operating the plant in such a way as to achieve the 

highest possible grade concentrate even at the sacrifice 

of 1-2 percent iron recovery. 

9.5 Modified Process Flowsheet:-

The process flowsheet incorporating the above modifications 

and presented in Annex 12, can definitely be carried out in 

the existing ~lant without addition of any equipment in one 

out of three lines. 

9.6 Material Balance Flowsheel:-

Based on the available data from the existing plant of NIO~P, 

the material balance flowsheet, presented in Annex 13, is 

prepared as a basis for discussion. 

'.':IOMP should try not only the above flowsheet but other 

alternate flowsheel s recommended by its O\\n 

Cc,nsul tants/Engineers to evolve the best suitable for the 

existing plant for meeting the ore specifications of D.S.C. 

9.7 Olher suggestions for generation of revenue/foreign exchange 

ti) Till A.S.C is in a position lo accept the sinter qualitr 

iron ort> fines produced out of Itakpe deposit, ~I0~1P 

shoulcl t.cy to l-'rod11ce the maximum possihle quantity from 

the t\.·o out. of t.hr£>e existing lines (the third line being 

r·esrrvc>cl for· meeting tbe requirements of DSC) and export 

thP ore f irwx to an~· of the Arab (Saudi Arabia, 
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Iran)/East European countries (Rumania) I Japan as is 

done by other iron ore producers of the world.(like 

India, Australia, Brazil.) 

(ii) To make the best use of the available capacity of the 

pellet plant, DSC May consider accepting more quantity 

of pellet quality iron ore concentrate, meeting its own 

specifications/suitable for direct reduction, and export 

the pellets, after agglomerating lhe fines in its own 

pelletization plant haYing surplus capacity of 0.5 

million tonnes/annum over its own present requirement.s. 

(like Chile, India etc.). This helps DSC earning foreign 

exchang~ for meeting, at least partial 1 y, cost of its own 

imports of high grade iron ore concentrate from Brazil 

etc. These pellets can also be utilised by A.S.P. along 

with sinter for smelling by Blast Furnace route as is 

done Ly Japan. 

iii) Since DSC is hardly utilising 50% of its own installed 

capacity for undertaking di reel reduction of iron ore 

pellets, DSC may also consider exporting the sponge iron, 

after pelJetization and direct. reduction of pellets out. 

of iron ore concentrate, meeting specifications of DSC, 

produced by N.J.O.M.P. (like Indonesia). 

iv) Since grinding the ROM at Itakpe definitely improves the 

grade of the Concentrate so as to meet the requirements 

of direct reduction i:tnd also saves considerable energy to 

DSC for grinding the same Lo pelletization size of ab3ul 
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60 ~ -325 mesh, DSC may cffer a better I enhanced price 

to NIOMP com01ensurate to import cost of concentrate from 

abroad. 

(v) DSC may consider improving the quality of the imported 

iron ore fines through offe~ of bonus/penalty for 

richer/poorer grade fines over a higher stipulated basic 

grade to the foreign suppliers of iro~ ore so that the 

super grade imported fines could be blended in suitable 

proportions with the Itakpe concentrate for use in DSC in 

the over all interests of Nigeria resulting with the 

utilization of the indigenous mineral wealth and 

achieving savings in foreign exchange, through reduction 

in quantity of iron ore fines imported. 

(vi) DSC should consider Itakpe as its own captive mine and 

try to adjust its operating parameters to suit Itakpe 

iron ore. 
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Chapter X 

FOLLOW UP ACTIONS 

10.0 The following actions/jobs/works are recommended to be taken 

up at the earliest: 

10.l. Construction Works: 

10.1.1. - Drilling bore wells for tapping underground water. 

10.1.2. - Construction of overall drainage along ~ith Check dams 

and ground water reservoir. 

10.1.3. - Approach road to MBPP for shifting of equipment and 

stores to the site. 

10.1.4. - Fabrication of steel trusses/structures. 

10.1.5. - Invitation of bids for construction of RCC foundation 

bases for installation of equipment. 

10.1.6. - Taking required urgent measures for speeding up the 

construction activities. 

10.2 Procurement Actions: 

10.2.1. - Procurement of the following out of the Project Funds 

{UNDP/UNIDO): 

10.2.1.1. Dewatering and drying equipment comprising of: 

- Thickener 

- Filter 

- Dryer using effluent coke oven gases as a means of 

energy conservation. 

10.2.1.L Coal Washery Equipment including: 

- RinsP screens 
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- Heavy Media Cyclone 

10.2.1.3. Grinding Balls/Rods. 

10.2.1.4. 15M long Belt Conveyor (surface conveyor). 

10.2.2. Procurement of the following out of the funds of FGN;: 

10.2.2.1. Procurement of steel sections, sheeting, chequered 

plates, seasoned wood for staircases etc. 

10.2.2.2. Procurement of electrical armoured cables, switch gears 

etc. 

10.2.2.3. Ordering electrical control panels/distribution boards. 

10.2.2.4. To pro·c~~~ lubricants, oils, tools, testing instruments, 

etc. 

10.3 Release of Funds: Steady release of funds by FGS has to 

be continued till the completion of MBPP buildings/its 

infrastructures/installation of equipment to take care of 

the following: 

- Completion of the Pilot Plant as per the agreed time 

schedule between FGN and UNDP/UNIDO. 

- Reducing cost escalation due to prevailing negative 

inflationary trends. 

- Preventing damage of imported equipment due to rains. 

- Preventing thefts/pilferages of component parts like 

motors/accessories, starters and belts. 

- Preventing lapses of equipment warranty/performance 

gua rantee of the imported equipment from the 

suppliers. 
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10.4 Other Mis~ellaneous Jobs/Items: 

10.4.1 Requesting UNIDO for obtaining extension of performance 

guarantees/equipment warranty from the equipment suppliers 

validated for 6 months more. 

10.4.2. Giving advance information to the equipment suppliers 

about the likely date/period of installation of equipment to 

be undertaken by them as per UNIDO Purchase Orders. 

10.4.3. Seeking additional power supply to the required extent of 

300KVA, if not sanctioned so far. 

10.4.4. Seeking diversion of overhead telephone lines. 

10.4.5. Desirable to take up tree plantations and lawns during 

the present rainy season without delay. 

10.4.6. Arranging to get the available equipment imported prior 

to the year 1992 against Project Funds (CNDP/UNIDO) repaired) 

~f necessary, besides procuring the missing 

components/accessories like motors, starters etc. 

10.4.7. Sub-delegating suitable administrative and financial 

powers to Project Head of MBPP/Management staff/Divisional 

Heads for NMDC becoming a Successful Commercial Organisation. 
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~MDC/ADH/102/2A/3i 

UNDP 

Resident Representative, 

11, Oyinkan Abayomi Drive, 

P.O. Box 2975, Ikoyi - Lagos. 

RE; AMMENDHENT OF MR. 

DP/NIR/87/031/.l-66/J13207 

5-l 

ANNEX I 

G.S. 

28th March, 1994 

RAMAKRISHNARAO'S CONTRACT 

1. The telex message of 3rd March, 1994 from the Backstopping 

Officer on the above subject refers. Please be advised that there 

is an absolute need for another extension of Mr. Ramakrishnarao's 

contract. 

2. The extension is informed by the fact that the construct ion 

work of the Mineral Beneficiation Pilot Plant (MBPP) is at the 

critical stage and the Federal Government of Sigeria is committed 

to funding the sub-project to completion. The Honourable Minister 

of Po~er and Steel personally reiterated this while on a visit to 

our Centre on ~onday, 21st March, 1994. In fact, part of the funds 

for construction of the MRPP has actually been released. 

3. ~e therefore, recommend that Mr. Ramakrishnarao's contract be 

extended by fifteen (15) weeks from 3rd April, 1994. 

Thank you very much. 



DR. ~S~AN M. TURAKI 

DIRECTOR/CHIEF EXEC~TIVE 

cc: Dr. C. Beinhoff, 
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Metallurgical & Engineering Industries Branch 

Industrial Sectors and Environment Division, 

UNIDO - VIC, 

P.O. Box 300, 

A-1400 - Vienna, 

AUSTRIA. 

Please proceed with the necessary arrangements. 

DR. USMA~ M. TURAKI. 
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S/Xo EQUIPMENT WITH FURCH DATE 
t (SERIAL NO. &. MODEL ASE RECI 

NO) ORDER EYED 

1 11. JOXES WHIMS 
15-2- OCT. 

TYPE P. 40 ;Cap:0.4 0529K '92 
tph; 1 set of groo,·ed 
plates 8R, 12 k,& .JR 
each; one rectifier 
unit of self 
ventilating design 

·-
:~. 

I 

2 2B. J:\\\ CRL'SHER 15-2- OCT. 

l I-~ tph 6 inch lumps; 05301\ '92 
12 " 

_,, 
x I 

5. 5 !\\\ motor, .J 15/-140 
\";3 Ph,50 Hz;DOL 
start.er 

MDL/ J..\Qt'~:S 
12" x _,. 

I 

56 

ANNEX : L 
KATIOllAL ltETALLURCICAL DEYELOPllBllT CDTU, .105, NIGERIA 

MINERAL BENEFICIATION PILOT PLUIT(llBPP) 
LIST OF EQUIPMENT, ACCESSORIES & SPARES 

TO BE SUPPLIED AGAINST UNDP/UNIDO INPUTS (PBO.lECT ACCOUNT). 

SUPPLIER ACCESSORIES/SPARE PARTS LOCATIO LEDGER/ 
QTY. PRICE N PAGE ~o 

KHD Hl'MDOLDT DM FB 
1 WEDAG AG 159,650 

GERMANY 

- Complete rectifier unit. 
- Bearing assembly for 
upi-•er and loKer 
bearjngs. 
- Set of spares for DM 
rectifier unit 16,000 
consisting of: 
- Set of fuses 
- Thermal overcurrent 
re 1 a~·. 
- Potentiometer lamp. DM 
- Installation & 13,950 
demonstration for one ~eek 
Ocean freight DM 
Totnl Cost : L'S S 115,361 1,900 

DM 
191,500 

1 Mit\ERAL DEPOSIT FB 
Al'STRALIA 

L:ss 
20,000 

- Onr· tougle unit 
- T1·.n sl'.'ts of manganese 
slt>el .jm.- faces. L'SS 

l , 500 

-1111 

• 
• 
• 
• 
• 
• .... 
• 
• 
• 
• 
• 
• ..... 
• 
• 
• 
• 
• 
• 
• 
• . , 
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lOB. HYDROC 
YCLONE TEST 
RIG;MDL/AKW; 

CYCLONES 

15-2- INOV. 
0530K '92 

MINERAL 
1 I DEPOSIT, 

AUSTRALIA 

3 
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- 25 Litre slurry sump 
- Mono Merlin pump type 
CAC12W-1R4 
- Diaphragm protected 
pressure gauge 
- Sanders bypass/control 
valves 
- Galvanised and painted 
mild steel pipework 
- 440 volt 3 phase/5 cycle 
6 pole (950RPM) 
direct coupled 2.2 KW 
drh·e motor. 

- Cyclone overflow receiver 
and outlet hose. 
- One 40mm hydrocyclone 
type RKW 810 
configuration II as in 
appended literature. 
- One alternate 45mm 
hydrocyclone type 
KRS 98 configuration II for 

higher capacity 
operation. 
- On~ alternate overflow 
stopper (vortex 
finder) and 3 alternative 

underflow stoppers 
(spigots) for each of 
the two hydrocyclones. 

Additional three cyclones of 
3/4", 
1 1/2" and 3" size. 
freight 
Total 

US$ 
12,000 

USS 
1,500 
us s 
1,000 
us $ 
36,000 

FB I I 

-
• 
• •• 

• 
• 
• 
• 
• 
• •••• 
• 
• 
• 
• 
• 
• • •• 
• 
• 
• 
• 
• 
• .... 
• 
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c 
4 lB,lC VIBRATING 

FEEDER MODEL 
D58B 15-2- NOV. 
with feeder , control 0531K '92 
& 6 cft hopper along '1 

( with Firmex liners 

t 

c 5 lD-lG. HOPPER BELT 
ORE FEEDER 15-2- 10/5 
500xl, 800 mm 0532K /93 
500x4,000 mm 
500x5,500 mm 
500x9,500 mm t 
roller dia: 400mm 
spacing of belt 
roller 
:1800 mm 
Speed:0.1;0.3;0.0.5 
m/s. ;cap:l9 
m3/hr;power:3 KW 

.. 
6 9A,9B SPIRAL 

CLASSIFIER 15-2- 10/5 
dia:300mm; 0532K /93 
length: 3,000mm 
speed: 10, 18 
rpm;double 
pitch;circulating 
load:0.5-2 tph OF 
cap:0.5-1.5 
tph; with manual 
lifting for 
shaft(sf!amless ) 

CF cap:0.5-2 tph; 
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2 ERIEZ MAGNETICS 

PENNSYLVANIA, 
USA. 

- With spares for feeder 
and hopper Quantity 1. 

- With 6 cubic foot mild 
steer hopper mounted in 
steel frame. 
-Packing, freight 
- Total 

B G R I M M, - Additional spares 
CHINA - -I V - belts 

1 - 8 idler pulleys. 
1 
1 
1 

B G R I M ~' 
2 CHINA 

US$ 
5,724 

USS 624 

USS 
1,112 
us $ 
1380 
us $ 
8,840 

l'SS 
4,700 
trss 
5,210 
USS 
5,465 
l:S$ 
6,145 

US$ 
11,620. 
00 

FB 

OSIFF&A 
L 

OSIFF&A 
L 

~ 

• 
• 
• 
• 1111 

• 
• 
• 
• 
• 
• 11111 

• 
• 
• 
• 
• 
• . ,, 

• 
• 
• 
• 
• 
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7 20B. THICKENER 15-2-

' dia:l800 DlBl 0532K 
depth:l 1 800 mm 
cap:l.3-5.6 t/24 
hr; 1.1 Kw; with 

f motor driven lifting 
device, overload 
alarm,motors for 
rotating & lifting 
spiral arm & steel 
tank 

8 23B,23C. CONDITIONER 15-2-
size :750xl000mm 0532K 
vol:0.5 m3 
Power: 1.5 KW 
with motor,stater 
&. V belts 

9 24B,24C. FLOTATION 
CELLS 15-2-

cell vol:0.13 m3 0532K 
~Ha of impeller: 
200mm;air 
suction:0.9-1 
m3/m2,min;power: 
2.2Kw;output:0.06-
0.18 m/min 

10 30A,30B. DRY REAGENT 15-2-~ 
dia:l70mm; speed:0.5, 0532K 
0.8, 
1.16 rpm;feed 
size:O.~ mm; 
power:0.25 KW 

tl 26A,26B. WATER PUMP 15-2-
type:IS 50-32-200 0532K 
J; Dif~charge: 
6.3 m3/hr;head:12.5m 
power: 1.5 KW 
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10/5 1 B G R I M M1 

/93 CHINA 

10/5 2 B G R I M M, 
/93 CHINA 

2 B G R I M M, 
10/5 CHINA 
/93 

10/5 2 FEEDER, BGRIMM, - Quantity 2 
/93 CHINA 

10/5 2 B G R I M M, - Quantity 2 
/93 CHI~A Total equipment cost 

( BGRI'.-1,_I) 
-Ocean freight 
Total cif cost (BGRIMM) 

USS 
9,470.0 
0 

ljS$ 
5,720.0 
0 

USS 
17,000. 
00 

css 
3,000.0 
0 

USS 
1,800.0 
0 
US$ 
70,130 
css 
4,500 
US$ 
74,630 

OSIFAL 

OSIFFB 

OSIFFB 

OSIFFB 

OSIFFB 

... • • • 

• 
• 
• 
• 
• 
• .... 
• 
• 
• 
• 
• 
• ••• 

• 
• 
• 
• 
• 
• .. , . 
• 
• 
• 
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12 4B,4C. J57L DOUBLE TATA-ROBINS 

~ DECK SCREE~ 15-2- 27/4 2 FRASER LTD 
24"x48" with 06981\ /93 INDIA 

.:. motor,starter, 
5sets of S.C 

t panels, spray 
nozzles,water flow 

~ meter, feed 
chute, disc.chute 

\ 

' 
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' (a) Screen accessories 

- v. Belt guard Quantity 2 
- Spring pad Quantity 8 
- Coil spring Quantity 24 
- V Belt " 2 
- Do! Starter n 2 

( b) Water spraying 
arrangement 

- Pipe with flange and 
nozzle Qty. 6 
- Bend pipe with valve .. 

2 
- Valve wrench .. 2 
- Bl ind flange .. 2 
- t-bolt with nut and 
rubber pad " 8 
- Xozzle 

,, 2 

- Flexible pipe with clips 
.. 4 

- Water flowmeter for 40 
NB pipes .. 2 

'c) SPARES 

- BE>aring closure .. 1 
- BRG closure gasket .. 3 
- Sleevf'.' freed end .. 2 .. fixed end - .. 2 
- Springs 

" 8 
-total equipm~nt cost 
-frPi~ht ' 

us~ 
10,800 

USS 
1'433 

US$ 
100.00 

30.00 

220.00 

220.00 

480.00 
US$ 
13,283 
USS 
550 
US$ 
13,833 

s 

• 

• 
• 1111 

• 
• 
• 
• 
• 
• ... 
• 
• 
• 
• 
• 
• •••• 
• 
• 
• 
• 
• 
• I,' a• 
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8. ROTARY 
SCRUBBER 
with motor,starter, 
disch. chute,feed 
chute( both rubber 
lined), 
500kg.cap. feed 
hopper & belt 
feeder 500x2000 
mm;power 2 Hp,1440 
rpm 

15-2- 127 /4 
0697K /93 

1 I SAYAJI IRON & 
ENG. CO. LTD 
INDIA 

1 

1 

1 
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b. 500kg capacity Feed 
hopper with lOmm 
thick resisting liner. 

c. Bell Feeder ~ith drive 
arrangement (500 mmx 
2000mm) for feeding 
scrubber. 

d. 25mm thick rubber lining 
wear resisting 
steel liner for feed 
chute. 

SPARES 

- Pins and Bushes for FC-
5", FC-6" and FC-7" 
coupling Qty. 1 set 
each. 
- Thrust rollers .. 
2 
- Support rollers " 
4 
- Drive pinion " 
1 
- Plummer blocks SN-509 
with bearings No. 22209 
+ H.309 + 8/85.:5 sets 
- Locating rings Qty. 8 
sets ??? 
- Taper roller bearings for 
thrust roller bearing 
No. 30209 Qty 4 set 
sets. 
- Plummer blocks SN-501 
with bParings 

22210 xK + 10/90:2 sets 
equipment & spares cost 

- freight 
- Total CTF cost 

a) USS 
21,033 

bl 
1,200 

c) 
2,000 

600 

US$ 
24,833 
l7SS 
567 
US$ 
25,400 

FB 

• 

• 
• 
• 
• I I 

• 
• 
• 
• 
• 
• •111 

• 
• 
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15 

21A,21B. SALA WET 
BALL MILLS TYPE SRR 
1000 X 1500M 
Motor 11 KW,440v, 50 
hz, 
3 ph, with starter 
inc-luding 
contactor,therma 1 
protection & 
fuses 

19. ELECTROSTATIC 
SEPARATOR MODEL HT 

15,25,36) 111-15 
Cap:125-200 Kg/hr 
Unit modified to run 
for 8 hours provided 
feed temp. less than 
100 deg. c. 

2 SALA 
INTERNATIONAL 
AB SWEDE~ 

15- OCT. 
20549 '92 
K 

--
CARPCO INC. 

J.5- OCT. FLORIDA, USA 
20539 '92 1 
K 

-
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SPARES 2 SETS 

- Spout feeder 
Qty. 2 
- Rubber sealing 
" 4 
- Rubber sealing 50x70x8 .. 1 
- Rubber sealing 120xl50xl2 
" ,, 

<-

- Bearing 6309 
" 1 .. 6311 
" ,, ,. .. 22211 
" i .. 6024 .. 2 .. 

22218 
" -l 
- Sleere H 318 
" 4 
- Bearing NNF 5008 
" 2 
-Ere~tion & Commissionin~ 
( 14 da~·s ) 
- total FOB cost 
- ocean freight 
-CIF cost (US $ 166,170 ) 

Spare parts for two years 
operation Qty. 1 set. 
Commisioning & training for 
5 days 

SEK 
760,000 

SEK 
94,800 

SEK 
79,999 
SEK 
934,799 
SEK 
24,000 
SEK 
958,799 

us $ 
23,110 
us $ 
2,100 

USS 
413 
Us $ 
2480 
li§ I 
897 
lliLJ. 
.li.,_QQQ 

FB 

FB 

' 

• 
hi• 

• 
• 
• 
• 
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• 1111 
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• 16 lOA. MOZLEY 15-2- RICHARDMOZLEY FB 
HYDROCYCLONE TEST 0503K 2 LTD CORNWALL, 
RIG, MODEL C700 with UK. £2,492. • motor 00 
240V/50/l HZ Pump: 
3.5 m3/hr at 3.5 • bar;Pipe 
work: galvanised mild 
steel; saunders pinch • type valves; 
diaphragm type 
pressure guage; • C 1009 10 mm lab 
hydrocyclone 4 
c 155 1 inch lab pee • hydrocyclone .... 
C124 2 " lab hyc;rocy- 4 
clone pee • - all the cyclones 
complete with a range 4 
of outlets to allow pee • variation of Additional spigots and 
performance. votlex finders 

a) lOmm-spigot (body) £21.00 • 2mm, 1.5mm, lmm. x 3 
vortex finder 
3.2mm, 2.6mm, 2mm. £16.00 • x 3 

b) 1-inch spigot 
3.2mm, 2.2mm, 1.5mm, • vortex finder £15.00 
7mm, 5.5mm, 3mm. x 3 • c) 2-jnch spigot, £30.00 I • I 

9. -!mm, 8mm, 6.4mm, x 3 
vortex finder, • 1-!mm, 4.5mm, 3.2mm, 

l lmm, 8111 £ 9.00 
x 5 • 

- Mozley C155 1 '' laboratory £58.00 
hydrocy ~lone x 3 • Qty. 2 pieces 

- Mozlf'y Cl 24 2" laboratory 
hydrocyclone • Qty. 2 piecP.s. 

- Mozley Cl009 lOmm £480.00 
laboratory • hydrocyclone Qty. 2 pieces. £700.00 

Span· pnrts for two years £350.00 • a• 
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I 35. CHAIN PULLEY I 426K 
BLOCK MODEL TRL 
100 

29 rulp density scale 15-3-
with 1 liter SS -l17K 
bucket 

36E!.36EZ.Sala rertica! slurry p11~s. 
!yte 5?'i Ii!-~O 115-3-
nilber unea veu parts: r,c 4 2 2 k 
rquire11er.t of sea: nter including \ 
belt dri~e, iotor 3K~!4!5V/5DHZ/: 
p•.ue, ?u11p ~Cs: 

!Gii868,2'!\.a57: 
•ear ?arts qiu.iity: N~ 

•:ap: U K31hr 
~otal head: !OH 
Pu1p speed: m4 
rp1;?ower consumption:!.~ 
II (llater! :Moi:.or: 
3Kll/!43G rp1;4!5 
V/50 HZ/IP:55 
Motor sheave: 2 SPZ I4C;Busr.ing: 
16i0 D 2~; Puap 
sheave: 2 SPZ :3~; Bushing: 
lrn o 30: v belts: 2 SPi: 
iOaO,service 
unuala : S iJ 

9/6/ 1 
93 

I 
2set 
s 

2set 
s 

BERTONI S.R.L 
BUILDING AND 
ROAD WORKS, 
ITALY. 

64 

-FOB cost 
-Ocean freight 
-CIF cost of one complete 
set 
-CIF Cost of two complete 
sets 
(US $ 16 1 821 

-FOB cost 
-Air freight 
-CIF cost 

Denver Process ,-FOB cost 
Equipment Ltd, -Regd. parcel post 
Surrey, England CIF cosl(LS $ 225) 

Trellex 
Allibsges 
HBH 1 Wein 1 

Austria 
(Denver Sala) 

Cost of t~o pumps 
Wear & spare parts for 2 
pumps: 
057394-~1 Inlet -3 pcs 
057395-~1 Impeller - 3 pcs 
05i396- ~1 Casing- 2 pcs 
953120 - 0 ring 3 pcs 
953314- V ring - 2 pcs 
953908 - bearing -2 pcs 
954116- lock washer- 2 pcs 
954165- nut- 2 pcs 
955848- V ring - 2 pcs 
~5632i- bearing - 2 pcs 
951111- Nut - 3 pcs 
95112i - washer - 3 pcs 
Cost of spares 
FOB co8t 
Freight cost 
CIF cos~ ( US S 1-l,202 ) 

£-16-ll 
£ 237 
£ -l,878 
£ 9,756 

US$ 
2,390 IS 
USS 
580 
cs $ 
2,970 

£ 150 
£ i.5 
£ 157.5 

SEK 
58,000 

SEK 
l4,029 
SEK 
82,029 
SEK 
19,800 
SEK 
101,829 

FB 

• 
• 
• 
• 
• 1111 

• 
• 
• 
• 
• 
• 111 • 

• 
• 
• 
• 
• 
• •• 

• 
• 
• 
• 

' ' • 



20 I 3B Belt conveyor 40m 5-3- 04/1 
x 400aua wide 0527K 0/93 lpcc I KAMET-OY 
structural support lpce KALAJOKI, 
walkway lpce Finland 
belt scraper lset 
steel plate hopper lset 

JC Belt conveyor 60m 
x 400m wide 
structural supports 
walkway 

I I I lpce belt scrapper 
steel plate hopper lpce 

lset 
lpce 

3G,lI ieversibie Horitontal &elt 
Ccuerors . . ·--
Belt length 3m 
belt scrappers I I I 2pcs 

4set 
--I I I 

?~ 1 3F,3H Reversible aor:zofi~a! Belt 
~onverors I I I 3pcs 
Belt length 5m 6set 
belt wide 400m 
belt srcappers 

--
3D ieversible iioritont'l aeit 
Conveyor~ lpce 
Bel~ length 9m 2set 
belt wide 400m --
belt srcappers 

&lectric board vitn starter• 
Safety switches 

I I I --
lset 

Spare par~s !er tvc yrs I I I-
lset 
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I FIM I OSIFFlr.A 
104, 300 B 

22,500. 

36,100. 
3,750 

3,500.- -
OSIFF&:A 
B . 

133,600 

31,200. 

49,900. 
I OSIFAL 

3,750. 

3,500 -
OSIFAL 

50,600. I OSIFAL 

15,000. 

95,000 
Joki drum Motors : 2 pee 22,500. I OSIFAL 

--
Taildrum : lpce 39,000. 
Upperside rollers: 20pce 7,500. 
Return rollers : 5pce I OSIFAL 

Belt Scrapper blades : 3sets I 11,700. 

Emergency switches : Spee 
Construction Planning 
Supervi~ion/installation 
one filter for one month 
FOB 
Ocean freight 
CIF Cost in FIH 
CIF cosl in US $ 
IUS $ = 5.1 FIM 

- . 
30,000. 

85,500. 
32.340. 
781,240 
85,000. 
866,240 
147,320 

• a ' 

• 
• 
• 
• 
• 
• .... 
• 
• 
• 
• 
• 
• •••• 

• 
• 
• 
• 
• 
• .... 
• 
• 



KEY: 
FB - FOUNDRY BUILDING 
S - STORES 
OSIFF&AB - OUTSIDE IN FRONT OF FOUNDRY & ANALYTICAL LAB. 
OSIFFB - OUTSIDE IN FRONT OF FOUNDRY BUILDING 
OSIFF&:AL - OUTSIDE IN FRONT OF FOUNDRY &: ANALYTICAL LABORATORY 
OSIFAL - OUTSIDE IN FRONT OF ANALYTICAL LABORATORY 

66 
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LOCATION CODE KEY • 
1st Letter Indicates 2nd letter Indicates 3rd Letter Indicates ~th Let~er Indicates 5th Letter Indicates • naae of plant Section location in x axis Location in y dXis location in Z axis 

(ie Floor level) • Primary Crusher: p Grid 1 : 2 Grid A : A Ground floor : G 
Grid 2 . 2 Grid B : B First floor : F . 
Grid 3 : 3 Grid c : c Second floor : s • 

Secondary Crusher: s Grid 1 : 1 Grid A : A Ground floor : G 

• Grid 2 : 2 Grid B : B First floor : F 
Grid 3 : 3 Grid c : c 

• Benef ic J_ation Plant: Scrubber : s Grid 1 : 1 Gird A : A Ground floor : G 
B Flotation : F Grid 2 : 2 Grid B : B 1st floor : F 

Magnetic Separation : M Grid 3 : 3 Grid c : c 2nd floor . s 

• Grq,vity : G Grid 4 : 4 Grid D : D 3rd floor : T 
Electrostatic circuit : E Grid 5 : 5 Grid E : E 4th floor : F 
Reduction - R Grid 6 : 6 Grid F : F 5th floor : 5 

• Coal washing : c Grid 7 : 7 Grid G : G 
Grid 8 : 8 
Grid 9 : 9 ••• 

• 
• 
• 
• 
• 
• •••• 

• 
• 
• 
• 



FAX 

From: 

G.S. Ramakrishnarao, 

UNIDO Consultant, 

68 

NMDC., P.M.B. 2116, Jos, Nigeria. 

Fax: 0234 - 73 - 53266. 

To: 

Ms Rao Qil in, 

BGRIMM, Beijing, CHINA. 

Fax: 00861 - 832 - 1362 

Rpt. 

ANNEX B 

Jos 

4/4/94 

Chief, Purchase Div. 

UNIDO, Vienna, Austria 

Fax: 0043-1-232156 

Ref: Equipment Supplied to NMDC, Jos against UNIDO Purchase Order 

No.15 - 2- 0532K in 23 Crates during 1993 

AAA. Dr. M.U.Turaki, Mr. A.A. Odunaike join me in conveying our 

greetings and best regards to you. 

BBB. Happy to let you know that the Construction of the Mineral 

Beneficiation Pilot Plant has since been taken up and work is in 

progress. 

CCC. As there was no external damage to the crates containing the 

equipment supllied by yo•l, the crAtes were left in tact i.e not. 

opened for secnd ty reasons ti 11 dat.P for verification of the 

contents as per thP. packing notes. After undertaking physical 

veri fica\ion of the equipment as per the packing not.es now, the 

following very minor dis~repancies were noticed. 
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Package Discrepancy 

No 

As per packing actual 

note receipt 

Item Qty Qty Discrepancy 

7/23 Insert plate three two Missing one 

15/23 Electric cables two one one cable is 

not found 

15/23 Rake parts three one Remaining two 

are not 

available 

16/23 Discharge \'al ve two nil Is it not a 

and spare part? 

17/23 

20/23 Impeller one nil ~issing 

Shaft Liners one set nil Is it a 

(spare) sparepart? 

21/23 Starters (spare four nil Not found 

part) 

22/23 STATORS four nil Not found in 

the Crates 
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Joint nil .. one 

Bearing one nil .. 

Cover for Joint nil .. one 

Back-up Ring one nil .. 

Starter one nil " 

23/23 Impellors two sets two Are they t"'·o 

(spare) sets or two 

pieces only'? 

--

Starters two sets t\\O .. 
(spare) I 

19/23 Shaft Liners two sets nil Not found in 

the Crates 
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il • 
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lllll:4 • ~ ' ... 
Sil &Qg1PllKJT DESCiif!fC>JI QTY 5/1 llODE~/IC• STATUS SOOiCE IAIUFACTU IEU Cir YiAi OF PUl('.iASE IAlti!L SPAli (:OS! vnm-cmo1 LEOOK'-

(COl~l lKR !A!irrF:I.~- PURC'JASE ORDEll 10 PUTS IC • T~aE 
: 

I 17. VHillS i P40 llKV UllIOO IH~ tct. ·~z 15+05291 It -- 159,650 • ~ llotor \ll v. Belt a91130LDT !i992 ! 
~tarteriSvi:ch :II VEDAG AG, i6.VOC 
infrared Balbi (21 GiUAIY • iECTrffii 11 l 
!iectric Control Panel Ill 
Gro~ved Plates SR(: Seti • Grooved Plates 121 !! set! 
Grooved ?iate& 411. 11 set I 
&anger (High Valtafe) {ii • La1p Holders (Z: 

,._ Thermal over c1rrent relaJiOYerload 
i3VA5/3UN :1 Patentio1eter Lup • • piiat light Betel iZI ,. .. 
VHillS SPARES NTI Bearing zms BU 

E i - SI-04 • SIF Hai! Circle Ring (FiB ~/140! 
2131~ EV 
AdoFter for bearing • Part le. 722516 
Part ~o. 722518 
FAG C1 i8 • Fuse ? A 500 ·; I 

25A - SOO V 
16 A - 500 /.. • eA - 501) V 
V Belt SPZ 1 !40f 
LV • Installa:ion l &e1onstra~ion ! 13.m 

Freight 19N • .... 
·:rF Cost :.;1,:00 

l • 
1 
' • ! 
2 

,,. ! • 4 
4 • 

? ZB !?' 1 7• Jav Cm her vi th I 121 ST NEV IJWIDO KD~/J& R: d4 1)r,ta~er IH-05301 I ;o.ooo 3/3 • ~ctor ·ii. Sta~ter (ii, V. 1' .. que&, i~s; 'im: 
&e: ti f 2. Product Receiver AUltr&l ia 

• ,,,,,, 



• 
i2 • 

e 

!OGGLE mT {J J lZAB m . Yu ~500 • t 

loving Jaws i?AA 306 ~ ?es 
:c • 
:: Fixed Jaws Jl2AA 3G7 

Spanner Jm ~ • 11-
' 

h I 
' 

e 
Freigh~ 555 • 

t 

22.055 • , 108: Hydrocyclone Puap IHG:IDL/il MEI UNI DO Mineral Sov. 'l2 15-2-0530! Yes IZ.000 . . 
I! 81HI Deposits, (199!) • Australia 

TEST RIG, SU!P '.I) ,;i~h Kotor (l l, ?UKP:CAB 
direct coupled to Slurry Su1p l? G-TB4- • 
KONOKER~IN PUKP il). PRESSURE GAUGE ff-~ 

( l i, CONT!lOL VALV&S ! l}, Pipe work, 
Cyclone overflolv receiver. startor 

t • (!I, Plutic mpie buckets ilOI, 
Plutic suple receivers {5; • Eydrocyclone 4911 RlV 810 ! 1111 

H7drocyclone 4511 lRS96 • Co1ponent acce11orie1 Part 2 over-
ZJ ~ r al tlov 

nozzlu • 
?art 25 BCiZHI AB I • Part No z,} '.A) ? .. 
Part No ZG ? j • Part No ZF. 9! I 

Part No ZG 94 B 3 • 
Part No ZG 94A I 

Part No ZG 94C J • I' a 
Part No ZG 94 I ~ 

Rubber Gasket ~ .. 
·~ • 

Bolts, nut1. vuhers g • Vortex Finders • I 

Acee11orie1. Cycione 3/4' ai:e 500 • Cyclone i·l/2" aize j w 
Cyclone 3' size : 500 . • 

• 
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f 

Si;~. ':2 I5-2-m11 5724 ., • E '-' {1'92! lli?= 
m1 

4 fibrating Feeder rith iopper z no~ D 588 ID !JIIOO DIKl • iaounted in steel fraael, Vibrati~n m liGIK-
control Hitch no' TICS, 

m U.S.A. • 
Spares: F[RllEI L[IEIS: For Feeder 11 Yes m 

f ': 
For Kopper ( Yes • 
ID lopper Belt Ore P'eeder rith l!IIOO BGlrllf. m! a.S.!3 15-2- Je! -
Kctor Starter, Belting Y. Relt (4;, CbiH 0532 I ltl 

~ • ! Gear &ox (1!92! (Foar ·~·· 50& 1 mu 11 iJS S 
SO& I 400~ II HOu • 500 I 5500 U i ID Nev mo 
50li I 9500 11 l IE ler 5455 
Star~en 14 i ' iF lev rns • 't &elt PulleJ& ! !G !few :nclu-
Triangie Belt ded 
A ?OOf • A 2184 
A 1800 4 
A 1600 12 • Flat Idlers !6 
Troughing Idlers 16 

!6 • ~ 

• 6 9!, 9 & ? - . Irv UIIOO BG!rll !99; !o.5 .93 15-2- JU 11,m • ••• 
~pin! dassifiers vitii mor. 'i ~ev China mi 1 lti 
belts. gear box, starter :U921 • :uppcrt af ciissifiers ·4! 
&earing (for oii aealj J!I In-
Be&ring !Decei&ra~ori 7es :iu.iea • Special tool 4 Je! 
llc~or 7es 
~over support 2 J!I • tiil seah J!S 

Drive pul:ey 1 ye: 

• 1 .. 
4 

? • • 18~0dia 1 i300 11 depth Thiciener I I . m-i.8 lfev moo BGRrlll i~9? : :f .5 'jl i5+0532l Yu . m 
with 10 ;r for spir~l rotatio~. :hina m92l one 94'1( 
1otor driven iiftinc dev1ce. 
ov~rload alar1, stee: tani fie ~ 

• 11!1 
1otor1);Gear b~1e1 (2 No' alon' 
vi~~ control panel 12 starters!. • electr:c cable, rake ar1. 
luru ' ' IN· ' 

' 
I c:uded ' • 



. 

Discharge 1al1e l!ld tlbes far • 
taideaer 
I reach 
bte parts ~ 

a !vc acre parts ta ae iacateci I• 

a ~5iulri&h1 lat CCHitiHUI with 1 . . lew 
1ators.sta:te!s, i Belts i! each 
iraia phf 
[1pe!Ie: 
* To coaf ir1 f i1atios cf iiscilrce 
nire 
to :Ile e~;ipeeat. . 

,; . 
j Ul1' Yciate !I! 

~~C!!iivl CE~i.5 vi th !at: rs i 5 lcs i iii 
St1rte!s !S iosj. i. Belts 1j1os I 
s: ui !f,:tars !! acs· for rnr: 
i!!lfliAL 
!:i1ngle 7. nelts iZi ~~ntro: Ft1el 
leiiactio! Getr 
Eelt Gaar.: 

Get! iiax 
!OtO! 
Eelt P:i~!!; 

L ~e!t 

Stttcr . 
5elt Glilrd 1+1 . . 
Spare parts: . 
Iapel!ers ?set! 
5t&ton 

:o:? .. ,., 
! : ; ~ ! 

!O 3UA 1 30& Tiie . - lev 
JlY lEAGEIT F!KDERS vitb Motor f i! sets 
3tuter 11 i &1111 
v. Belt I ii 

lCCUIOllU: 
Adjm111f Rine ri i 
IPlUS: . 

. 
' ' ' 

'i 4 

m:su !Giill m! IU.!l !5-!- Yes 
Ckiaa uSJ! r :~i 

{l!!!i Tic 

C»IDu BGiIIM, i:'l :~;:1g: l5-H5lll Yes 
·=hi II! i!H!! H::Tvor 

' " ' " ' 

- ~SS 
sm 

Inclti· 
~ed 

!es 

JH ail 

l!OOx~ 

=mo 

' 

' 

' ' ' ' 

• 
• 
• .... 
• 
• 
• 
• 
• 
• l•li 

• 
• 
• 
• 
• 
• 11•1 

• 
• 
• 
• 
• 
• •••• 
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!I i!i~i P!J!P 1iti ? rs 5H2- In moc I &Giro. ; ; l" . - . . .. :s+ma in H WG - . - .. -....... .... - .. ---
IGtor lacior &alts l4aosi u~: tHu i!!!!i !ve ~ :- • 
&CCISS8IJ: • Fiui' : each 
SPID PUT: 
it!l!'ill(S I u::i:. lu 

" ~ - • rap!lln '"' ••• 

1Z DQV9Li 9£1:l IIBiA":llG SCHU 1itb ! Utl I .:•e Tif J iL 71~! .... • !.;. i7 T:S~ i5+m1 Iti !•~ 5.4~v:2 = • 1otar Ii;. ~. ~!lt~ !;i. Start!r ~-e~ iU~m- lS ; !! lUiC 
!I;. L Belt &aa!.'d {Ii. S;rinc Pa: rui!i 
i 4 i. t0'iEI III.& Si:iKEI E, ?: , 18. ·~ :,,,.,. .. • IV ud !11. CLO!!S ii), f.UIL I!Il!!. 
SP~riGS i!?i, ciscilr(! Ch&:! Ii~. 
fii~ Cilf!E i I i • lCCISSOllD: 
Sc r!H Fan! l! l1l 
U7Ei EOV !ETEi i l ! 
Srray lc::ie fll • 
Fip! •i~~ Flaa(! l 5c:::!s 1;: 
fLEl£BLE FIPE !!l • 1. ~dt vitl i:;;t l ruoi:tr ?IC , 41 
BEID P:P! with Yl~i! il~ 
E:!~E F~;J&£ .:: • i!t~it iiEJCt i l · im 
!H~A~ i:: 

.... 
Vo•!nvi:! Sere!~ Clatt !ii • 

• 
• 
• 
• 
• •••• 

• 
• 
• 
• 



• 'Ill 

' 76 • 
e. 

i~ ictar; Sc~ubher vi:h dischar~e 011t nt Jev mD•i 5a1aj i 
..... , .... !5+ ... rrn . . 
-~:.:. ... "!. : .. . .. . • f ch&te. f!!d ch&te. f!!d ia~per. !ros l G€ST I ?!,~ 

i.!elt feede!'; &oto! lZ. ;S:arte! l':: Ent .C~. (!9'.!!! 3~ 
&eltinc (lj I.Ci& • ~ar bc:xes : ? . ?,m 

16 :_ ~rouel i !l 
Supports (?! I,?G • !tCle irlllls i a i f 

Spam 171& 
Piu l ... lies f1r COQlil(1 ! ll ! Ui5 • F ~· c • 11r: 60[ 
PC ,. 
~c 

.. • !hrust railers .. 
Sllpprt roliers lse~ 

Drive pinin I set • PllillH b~acis iset ~ 
51 ;u9 with lac5i beari!gs lo. ~ 

611;z4 ~ i3 la!:&i!C?~ c i5 ~~! ' • Locat ia( r:11is & &!ti 
!&pper roller bearincs ic 
Sir I~. SC209 for sup~rt raile!s. • ?iu11er blocls 5i·Sl: vitl oe1rings ( . 
iG. 
ISM2Z!O Ii Ssethe • Bali beariag sleeves ;;s 
Solt! l nuts 
#.doter l ~ittdr&v&i societE • L set! 

• ! II 

on~ se~ • 
' • 

• 
• 
• 
• I 

• 
• 
• 
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:• 

ii • 
E 

!4 ?~ A, !l 3 !11a - ~ii In UIIliO Sab ;.Ct.:? :s+ res - S~l • ' Saia wet ball iii~! sets SAt! httrna- &SU l ~oar m,m a 

Frt1e vith rolls l 1otor il: tiaaal, {l99?i l 1= 
startn! 1; Svede11 "&&&on • v be~ts ml 
iJail 1ill s1pportsl2! 
Spout feeder (il ' 

I Diseharfe screen{il 
Ball !ill shell ::: 94,500 
Span Parts: 

• 
• Sprau~ feeder iubbe! sealing 

lubber sealing 
-Sv1T!iiE • !labher seai i11g 
--m11so11~ 
Bearing 9309 4 • Bearing t3ll 4 19,99g 
Bearing mli t . 
&earing m~ ?c,oou • Be&ring mH ? 95&,m ·~· Sleeve E 318 Sea!ing IN! 500E mm 
Screen cloth I • i rope ~ 
Erection l Co11i1ioning . 
vceu freight .. .. • m· cost SKI 4 
CIF in l!S S 4 

' . • B 

24 • 
• 
• •··· • 
• 
• 
• 
• 
• •••• 

• 
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e 
15 ~lectrostatic Separator(Ccntinu-ous one 

t tJPel 
SS Hopper l Su~port StanJ(I! 
Prod1ct hopper (ii 
SS tr&J tfpe chutes ( 3 ! 
!2' dia SS lcll !II; 13• dia. SS 

ioll ii!; 5S ?late type gates 1 31; 
Tra1s i: i; 
DC Faver i'i belt A 85 (I! 
4 • I o • SS Roll t l) 
!ranfoner 
Sare Parts 
brive belt 1otor j ioll Tachoaeter 
A e~ V belt 
Ge!lerator :irive 
belt · 
Sp 309~ 

ffe&t ~up m v 
DC Electrode style 3239'1Vi 
iu1per cable st1ie 3Z39 Vil 

i 
Electrode wire 

i 
!ioll Brusil 
Brusiduto Transforur 

Fanel S11itcn la1p SF 3114 lSPB 1?0) ~ 
ruse se~ z 
Breather.SS 

Fedal tvo 
Vibrator1 drive unit recd 
Part SP 29551~ . 
?art Sp 31 OS A ( !O 11 
Fart SP 3 i06 A ,, .. 

Co11i1sioning l training ' ucean :reight 
•:IF in US S 3 

2 l 
rec41 

l 

l 
.. .. 
' . 

-

m- HT t:5-!5- lev rrnM Garpca, : ~·l~ .;. ..... Oct :? 
n 3S! Florida, 

Iii US! 
-15 
m 
rlii 

I 

I 

;s 

15-1- ''': -
mtl 
(1992) 

m 
U, 
11( 

+ 
2,100: 
?Lm 

m 

m& 
"G• 
~-' 

2~.m 
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• 
• 
• 
• 1111 
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16 10! Kotler ~Jdrocrciane Test iig 2 SETS m ma ~ev u5ID0 iICHUD 
... ,., 
.::.:. :ls: i5-2-ij5Gli Yes Z ZUhZ = • f !ode~ C706 vitk !ot~r, Starte!. m IOZ~EY f 199?i (l+li 4984 

Puap iii, V, Belt f i), Pressure LTD, Ui 
Guafe (ii, Valves, Fipiag etc Iii • SpiCcts vorle1 Finaer 
lcce1nries: 
Criindri~al !ubes Nippl!s IG. OOIZ=ZO. 00 

~ • "'- Piugs 24 U.20=54.46 
Ii 45.0012=9~.oo 

Spare11 i.5012=i3.60 t • C776-4u ~l&nd Picking :o : .!Oil:i(.4~ 
cm-11. STATOl ?1.212:54.40 
,:m-40 Coupling iod ll :3.612=21 .zo 

If: • C781-4& SEA~ EING C"r~L-40 i:Gupiing 4 8.8d=I7.66 ..... 
iod Pins l setE h2=8.0~ 

~ h1=8.06 • Se: Pin Cap£ 
z 

Pin Cap liuhere !sets • 
1. Belts iZ per seti {BSL i 2se~s 

Goodreul Zset!i • Barrel G&siet 2sets 
Gland Guiet 
Box Spanners 2sets • 2 
vcm1 Freight 1 m 
c·· 4 d • 

• •••• 

• 
414 • 9156 

17 Chain Pulley Biock TRL!OO REii iJIIDO BERTONI - 9/6M l5-H261 - - mo 
S .R.L. : 1~:3 I • 

Freight ~umm ??! 
•:IF AND RvAD 

lfORIS, 
;MHO • 

rmY 
!Q 29 PULP DENS~TY SCALE WITH ! Litre I - - Nev umc DENVER - ",. , I '·j' :.1 f ":I ,, J iH-4!1R Yes - ISO • S.S. &ucke: PROCES~ 

EQUIF-
llBNT • L7[.. I 

..... 
E~GLANfl • Frtigh: 7.5 

I 

•'IF !SU • 
• 
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Annex 5 

Salient Features of Equipaent Manuals 

8500 SERIES BELT FEEDERS 

Item Unit Specifications and 
Technical Performances 

Belt width mm 500 

Distance between head 
and tail pulleys mm 1800,-1000,5,500, 

9500 

Type Feeder with 1800mm 
distance can be moved as 
whole.The 
others are detachable 

Belt speed &: m/s 0.1; 0.3; 0.5 
corresponding 
Dia.of driven pulley 

' 440 ; 148; 148 
Dia of driving pulley 

100 ; 100; 168 

dia of driven pulley mm 440 1-18 148 

dia of driving pulley mm 100 100 168 

Feed Rate (without mJh 0-19 
insert plate 

Electric Model YUIOOL48 
Motor Power Kw 3.0 

Speed rpm 1430 
Power supply -115v,50H, 3-phase AC 

Water pressure of the 
kg/cmi 

2 
Sprayer 

Over al Dimensions Refer to drawing 
1-3 

AE!E!lication. ore, coal, building 
~ature of feed materials 

Bulk density T/m 0.5 - 2.5 

Particle size mm minus 10 

Working temperature 0 -10 + 40 

'• 
Capacity of feed m" 0.2 
hopper 
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Means for adjustment of feed rate 

(i) adjusting hopper outlet width 

(ii) changing insert plates with different openings 

(iii) changing belt speed 

Installation, Test Runs and Operation: 

1) (a) The feeders should be mounted on the base securly by bolls 

(b) The detachable feeciers with lengths of 4000,5500, 9500mm 

need to be assembled and the belt should be cold spli~ed 

after placing it in the position. 

(c) The water press~re to the inlet antidust water sprays 

should not be less than 2 kg/cm' 

Commissioning 

(a) A quick power on/off to ensure an abnormal noise 

(b) No load operation for 1-2 hours 

(c) Operation with load for 1-3 hours 

3. Periodic Haintenance;-

a) Lubricate all bearings and time oil into the gear 

reducer periodically. 

b) Strip and clean the pulley and idler bearings and change 

grease periodically. 

c) Change the lubricant oil in gera reducer periodically 

d) Repair or change worn out parts and the damaged conve­

ying belt . 
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e) Eli~inate the lateral aisallignaent of the belt 

without delay. 

f) Check up the conveying belt joints and Lake iaaediate 

remedial steps to eliminate 

WHIMS 17 

Power: 5kv 

Weight: 2700 kg (static load) No dynaaic load 

Motor RPM: 1410 

Rotor Speed 3.71/ain 

Model N>. P.40kg (single rotor) 

Cap. 500kg/Hr for continuous operation 

50kg/hr for batch operation 

In addition to metric load, no dynamic load. 

1 meter gap all around 

Desirable to instal with a mobile crane of 3.0+ 

Imput lo rectifier = 2x380/440v-50/60 

Max. Power = 1.6 kw 

for magnet (DC supply) 

AC supply to drive motor = 
AC supply for drive 

P = 2.2 kw 50/60 1-12 

RPM = 1-110 r/min 

voltage = 380v 3 phase AC 

Detail of Gear Unit: FLENDER CAVEX GEAR VNIT 
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Type: 160; Transaission 1 to 250 

Oil filling i.51 

Oil quality High duty transaission lubricant with a 

Kineaatical visc~sity at -tO C; DI~: 51550, from 612 tO 
, 

i48am"/s 

Grease quality for hollow shaft: Antifriclion bearing 

lubricant, littium soaped (5x: SHELL ALVANIA GREASE R2) 

Rotation direction of the rotor: Clockwise when viewed fro• top 

Caution: Worm gearing: supplied in working order but without 

oil filling (oil is to be filled in before commissioning 

gearing case should be filled with transmission 

lubricant. 

The entire casing of the upper bearing of the tubular 

shaft should be filled with grease. 

~ash water requirement 

For middlings 50-1001/100 kg feed (solids) 

for magnetics 100 1/100 kg feed (solids) 

Pressure of wash water = 3--t bar 

Success of magnetic washing depends on waler pressure more than 

on waler quantity. Magnetics wash water must be fresh water, 

Middlings ~ash water can be r~cycled water. 

Maintance/Lubrication: 

1) Maintenance intervals should not exceed 3 months under any 

conditions. 
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2) Both the mair. bearings should be grease with a hand pump at 

least once a weak. The grease issuing from the labyrinth 

appertures should be removed during the inspections. 

3) The oil filling of the gearing should be checked on the oil 

level indicator a~d if necessary,rene~ed. 

~) correct tensioning of the gearing 'V' belts should be checked 

5) Grooved plates: Grooved plates should be controlled regularly 

regarding cleanliness and corrosion. Corroded grooved plates 

can falsify the metallurgical results. If P~O is not operated for 

long periods, wet the groove plates ~ith anti corrosion fluid like 

kerosene. (Pour kerosene over the groo\ed plates) after thorough 

cleaning). 

6) Rectifier:- IL is equipped with thyristor set and as such, is 

not subject lo mechanical wear, nevertheless,inspection 

recommended 

i) D•ast and di rt should be removed from the control, cabinet, 

not by \Oaterbul hy dr.r hand cleaning or suction. 

8) Wat.er rinsing :- clC"an nozzles. 

E:-.change if necessary. 

9) Hepa i r· & ma i nt.anance 

rlrct.rical po"er supply. 

P~O should be disconnected from the 

is 

t. Applications: For separation of feebly magnetic.: minerals from 

the non magnetic minerals 

a) ~aking magnrlic c.:onc.:entrat.e 

bl Remo\·al of fct>bly magnetic: minerals from non-magnetics like 
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clay, talc silica sand. 

c) For pre concentration 

d) ~seful for batch/continuous; tab/pilot plant. 

2. i) P40 : Proven i~j ghest efficiency 

ii) Test results obtained from P.40 can be used for up scaling 

of large production units. 

3. Ins~allation 

i) To be installed horizontally 

ii) Hust allow free product discharge during continuous tests. 

iii) Free access around the machine=one meter 

iv) The P40 works on a closed magnetic system. The magnetic field 

has one effect on steel mass of the supporting structures/ 

sorrounding structures 

Caution: (v) Wrist watches should not be worn in the immediate 

vicinity of P 40. 

4. Machine: 

The P40 has two feed points. Alternately, one feed point can be 

used fro inlet of fresh feed and the second feed pour for 

cleaning the product of the first pass. (ie two pass operation). 

Better to coonnect a waler meter and pressure gangue to the 

water fePd line. 

Desirable Lo use •vertical, monoblock or flexible tube pump 
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for feedin~ is the two feed poin~s of P40. 

Prior to slopping the P40 every day after the testing, run the 

P40 for atleast 3 minutes with water inflow to clean the flow way, 

especially the grooved plates. 

5. Operation: 

a) Do not change more than one parameter at the same time. 

b) Recording & documentation of each test including machine and 

operation data is necessary for upscaling to production size 

l"nits. 

c) During testing, density and feed rate should be checked 

regularly and held constant. 

d) P 40 is sensitive to oversize grains and it is necessary to 

remove the oversize grains from the feed and coarse rust 

particles from the sample drum. Keep out the particles coarser 

than I/4th the gap width of the grooved plates. 

e) Rotor bearing temperai..ure and gear temperature have to be 

checked regularly ( to be maintained al less than 60 degrees 

c. ) 

f) Al 1 parts coming in contact with the feed flow should be 

inspected for wear and corrosion. 

g) It is desirable to ensure uniform distribution of the pulp 

over all the open grooved plates/boxes 

h) For feed sizes 100 to 1000 microns, use 8 R grooved plates.Cse 

12 R grooved plates for feeds finer than 100 micron sizes. 

i) Correct sampling of the feed and the test products is required 
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for ac iev ing optimum test results and evaluation of test data. 

Simultaneous testing of the feed and the products is required/ 

desirable. 

Mono Merlin Pump 

Specifications: 

1. Body Material 

2. Pump design 

3. Pump maximum capacity: M3/Hr at 1450 Rev/min 

4. No. of pump stages: 

5. Drive arrangement: 

6. Stator lype including end cover 

7. Mark No. 

R. Stator materials 

9. Rotating part materials: 

Rotor/shaft/coupling rod 

10. Oblique symbol 

11. Body size. 

Pumps are normally arranged for anti clockwise rotation when viewed 

from the driven end which results in the branch nea.rE.'r to the 

driven end being the suction (5.09) 

Easy to maintain and rugged reliability. 
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i) As with other items of process plant, a pump which is in 

correctly installed, wrongly operated or poorly maintained 

w~ll present a potential hazard includig the safety of 

personnel. 

li) lse a listing tackle for all compoenents weighing over 20kg 

iii) Ensure the ccrrect alignment of the pump to its prime 

moYer. 

iv) Install lhe pump for direct on line starting. 

PUMPS (Model 1550 - 32 - 250J) 

Model Fee Flow rate Head Eff i 

d Q H m cien 

, n' 
I cy 

r/m mJ /h l/s in % 

in 

1550- J.15 6.3 I. 7-1 20 32 

32-250 0 

( J ' 

Overall dimensions: 665 x 320 x 405 

Inlet flange = 165 - 125mm 

Outlet flange = HO x lOOmm 

Poto.·er ( K\o:) 

I 

Shaf jMotor 

Rat-

l. 07 1. 5 

(NPS Bear 

H)r ing 

Type 

2.0 307 
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Pump requires primming. The direction of pump rotation is 

clockwise as viewed from the coupling. Suction life = lOm - NPSH 

= 10 - 2 = 8 meters. When the pump reaches its rated speed, open 

the gate valve on the discharge pipeline until the required 

operating condition is attained. The pump should not run for more 

than 3 minutes if the gate valve is clcsed. Never run the pump in 

dry condition. 

Type: JS pumps are single ~tage, single suction centrifugal pumps 

with overhung impeller designed for delivering clean water without 

any solids (liquid temperature should be less than 80 degree 

centigrade. 

The back cover is connected to the casing at back of impeller 

(called back pull out c0nstruction). The back pull out feature 

simplifies maintenance and reduces costs accordingly - pipelines as 

driver remain undisturbed during routine service and maintenance 

procedures. 

JNSTAI.f,ATION: There should be proper clearance between the coupling 

faces of the pump and the motor (maximum and minimum clearance 

should not exceed 0.3mm). 

should not exceed O.lmm. 

The non al1gn;nent of the shaft axis 

Check whethrr the centre lines of the 

pump and the motor arc properly in alignment. 

metal shc<>ts if necessary. 

Adjust them with 
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OPERATING THE PUMP: 

1. Frequently, notice whether the read number of the gauge, 

temperature of bearings, amount of leakage from the packing, 

increase of fluid temperature, vibration and moise are normal 

or not. If abnormal, stop the pump at once, and find out the 

cause of the fault, and solve the problems promptly. 

2. The maximum temperature of the bearings should be less than 80 

degrees centigrade and it should not exceed the room 

temperature by about 40 degree centigrade. 

3. Under normal packing condition, the amount of leakage of water 

from the packing box should be less drop by drop. 

4. The pump should keep a proper oil level, not too high or too 

low. 

5. The clearance between the impeller and the wearing ring should 

be always within the permissible limit. Otherwise the wearing 

ring should be replaced because of the excessive wear due to 

great friction. 

(6) Please earth all the equipment. 

(7) Never run the pump in a dry condition even for a few 

revelation or the stator will immediately be damaged. Never 

run the pump against closed inlet or outlet valve. 

(8) Care must be taken to protect all electrical equipment 

from water/pulp splashing. 

(9) Be sure to provide drive guards in compliance with the 

statutory requirements 

(10) To monitor the performance of the pump, install either a 
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vacuum and pressure gauge or a vacuum gauge only on the pump 

inlet branch and a pressure gauge filled to the outlet branch. 

(11) A pressure relief valve be installed at the discharge of the 

Mono pump. 

(12) To prevent the damage of the pump due to dry running, provide 

a recirculating bypass connecting the lower portion of the 

discharge side of the pump to the suction passage (good for 10 

minutes lubrication of the stator). 

(13) Gland packings are meant to permit a controlled leakage of the 

pump medium, not to stop it altogether so as to minimise 

friction and dissipates the heat caused by the friction. 

A packed gland must leak and leakage should take place, 

commencing soon after the stuffling box is pressurised. The use of 

grease is not recommended for fitting the seals. 

SLarting: I. ~ever run the pump in a dry condition even for a fe~ 

revelation or the stator will immediately be damaged. Pumps must 

be filled with water before starting, not for priming purposes but 

to provide the necessary lubrication of the stator until the pump 

primes itself. 

Periodic Checking of Bearings: Bearings and their housings should 

be cleaned and inspected regularly. After cleaning and inspection, 

thP bearings should be packed to not more than one third full with 

shell ALVA~IA R3 or its equivalent. The normal period for renewal 
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of bearing gr~.1se is six months. Correct maintenance schedule, be 

established by periodic inspection. 

Grease Specification: 

1. l'se any one of the following recommended greases for 

bearing assemblies: 

a) SHELL ALVANIA R3 

b) B.P. ENERGREASE L53 

c) MOBILEPLEX 48 

d) TEXACO REGAL STARFAX PREMilM 3 

e) CAST TOL SPHEEROL AP 3 

2. For coupling roads and universal joints - SHELL RETl~AX AM 

Nole: No other grease should be used without consulting Monopumps 

Ltd., for ascertaining its suitability. 



Maintenance Probleas: 

Fault 

1. Overheating of 

bearings 

2. Pump vibrates 

3. Abnormal noise, 

no suction 

4. No Suction, 

indicating hands of 

pressure gauge and 

vaccuum gauge 

oscilliating 

vigorously. 

9-t 

Cause 

a) Lack of 

lubricant in 

bearings. b) Pump 

shaft and motor 

shaft not :in 

alignment. c) 

bearing trouble. 

a) Pump shaft and 

motor shaft not in 

alignment. 

a) Excessive 

delivery. b) 

Suction lift too 

high. c) leakage of 

air into suction 

part. d) 

Temperature of 

liquid delivered 

too high. 

a) Insufficient 

water for primming 

the pump. b) Air 

leakage into pipes 

and gauge. 

Remedies 

a) Feed new 

lubricant. b) align 

pump shaft and 

motor shaft. c) 

Inspect/replace 

bearings. 

a) Align pump shaft 

and motor shaft. 

b) Replace motor 

shaft 

a) Throttle 

discharge valve to 

reduce delivery. b) 

Reduce height of 

Suction pipe. 

Tighten all pipe 

threads and gauges. 

c) Reduce the 

temperature of the 

liquid or suction 

lift. 

a) Reprime the 

pump. b) Check up 

leakage and 

tighten. 
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IMPORTANT INSTRUCTIONS FOR VIBRATING SCREENS: 

1 Storage: Even when equipment is not installed/idle, grease at 

least once a month. Manually, turn the equipment to 

distribute the lubricant. 

2 Structure: Keep 75mm clearance minimum between the moving li~e 

frame and stationary parts. Drive motor is to be located so 

that the drive belts are in horizontal position. 

3 Chut.es/Hoppers: See that the feed falls on the screen as gently 

as possible in the direction of flow. 

(b) Try feeding close to the feed end 

(c) Change lhe screen cloths only (woven wire screen cloths) 

aft.er bringing the screen to horizontal position. 

(d) [se a piece of rubber belling on lop of screen cloth at the 

fped point. 

4. V. Rell Ori ve: Locate the motor so tha l the 1 ine between the 

pulley centres in \Oithin the range of 30 degrees above or 

below horizontal :- horizontal is ideal. 

5. Incl inalion: To obtain maximum efficiency at the required 

capaC"it)·, adjust t.he an~le of inclinatior; during operation of 

the screen so lhat the material travels over the deck at a 

raleof 20 l?IP.f.ers/m)nUIP ann the rotation of live frame should 

be against I.he flow of material (counter flow) 
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Bolted Connection:- (a) Modern principle of high tension bolting is 

employed to a larte extent. So all bolt replacements should be 

done within HT Bolts and carburised washers only. 

Shaft Seals:- As the shaft seals off, the vibrating equipment are 

not designed intentionally to regain grease, the bearings should be 

purged at regular intervals with new, clean grease (at least 1~ 

grams grease each 8 hours). 

LUBRICATION DETAILS: 

Grease Lubricant: Recommended Types of Grease: 

S/No. Type/Designation of Grease l'ptomaximum 

Temperature 

Degree & 

Centigrtade 

1. SERVOGEM HTXX 150 

2. SER\.OGEM EP 2 100 

3. SER\.OREX L - ! 80 

·L SERVOGE~ - 2 80 

:) . LA~THEX ED 2 80 

6. SHELL DARI NA EP 1 100 

7. SHELL RET I '.\AX :\ 80 

8. LI~ POP LEX 2 80 

- ~ 
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The quantity of grease to be lubricateci dep~nds on the size 

(bore measurement) of the bearir1gs. The frequency of lubrication 

should be governed by the type of o peration including the amount 

of dust, dirt or moisture present, anJ operating schedule of the 

machine. 
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24 B,C FLOTATION CELLS 

Item unit value 

Inside Di men- Length mm 500 

sions of cell Width mm 500 

Height mm 600 

weight of a cell kg 270 

Effective volume m. 0. 13 
J 

·-
Through put (pulp) ~/min 0.06 - 0. 18 , 

Model - Yl.'112M6A 

Power k,,.- 2.2 
Main motor 

RP~ r/min 940 

Power supply -· -II 5\" 50H .. I 
3 phase AC 

Diameter mm 200 

RPM r·/mi n 579 
Impeller 

Peripheral v. m/sec. 

Rate of air suction ml.£:}_/m~ . min. 0.8 - 1.0 -
model Yl!90S6A 

Froth paddle 
power k.~ O.i5 

unit 

power supply 415V/50 

hZ/JPH. AC. Ii 
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Naae and specification of wearing parts. 

f\ame Standard Specification 

Roller bearing GB297 - 84 7310 

Sealing FJl45 - 63 Seal 48 

V belt. A type L = 1825 mm 

Bearing for paddles. SF 0. 13 - 03000002 

SF 0.13 - 03000006 

Impellers SF 0.13 - 04000015 

Stator SF 0. 13 - 0400001-l 
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l•portant instructions for flotation cells 

I Preparation work before start: 

1. The holes of the lower part of central tube, which is not 

connect with few pipe or middling pipe, must be plugged 

with corks. 

2. The rotating direction of main shaft is clock wish 

II Peration: 

Start flotation cells and drive unit of froth paddles 

before the entry of pulp. 

111 Maintenace: 

GreasP is to be infected into the bearings of the main shaft 

and froth paddles and engine oil is injected into the gear 

reducer of the drive unit of froth paddles. 

The impeller and stator are main wear parts of the cells 

and (2 - 3 years service life) have to be replaced when in 

rate of air suction is loo low to meet the need of flotation. 
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SINGLE SPIRAL CLASSIFIER 

Item Unit Specifications 

Diameter of Spiral mm 300 

Nominal Length of spiral mm 3000 

RPM of spiral r/min 11. 2. 16.6 

Overflow Rate t/h 0.5 - l. 5 
Capacity 

Cnderflow Rate t/h 0.5 - 2.0 

Overf lo"' size mm 0. 15 - 0.30 
(-18-100 mesh) 

Tilt Angle of Tank 14° - 18~ 

Model YU90L6A 

Power Supply H5V 50Hz 

Electric motor three phase AC 

Power output kw 1. 1 

RP~ r/min 910 

~odel WSJ-12-11 
~orm Reducer 

\-elocity Ratio -lO 

Type Manual 
Lifting Device 

Velocity Ratio 30 

Overall Dimensions (LxWxH) mm 3950x755x935 

Non - load Weight kct 668 .,, 



I. Installation: 
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IMPORTANT INSTRUCTION 

(1) Indination of the classified should be 14° and the apiral 

speed should be 11.2r/min for 100 mean separation. 

(2) Feed opening should be gas cut. 

II Test Run: 

(a) 2 - 4 hours no load test run should be carried out to 

ensure smooth operation, without collision rubbing, extra 

heat, hnd abnormal noise. 

(b) Lifting device should run smoothly. 

(c) Discharge value should open and close easily. 

III SPIRAi. STOPAGE DUE TO OVER LOAD DURING OPERATIONS:­

( 1) Lift the spiral and cut off the power supply. 

(2) For a long time shut down, drain the pulp from Lhe tank. 

J\- I.UBRlCATTON:-

(1) Ca - grease (GR492-65) and va-grease (GBl91-65) are 

recommended. 

(2) Ch~ck the lubricant oil level in reducer every shift. Of 

oil is not enough, it should be rf>filled. The lubricant 

oil shoulrl be replaced every six months. 

V MAINTENANCE: 

Check lhr linear Hnd seal of the lower supporter regularly and 

repair the broken parts timely. 
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CONDITIONER(23A & 23B) 

Main Dimensions and technical specifications 750Xl000m 

Item Unit Dimensions & 

Specifications 

Inside mm 750 

diameter of tank 

Depth of mm 1000 

Tank 

Pulp % lesinan 45 

Density( maximum) 

Model YU90L4A 

Power Kw I. 5 

RPM r/min 1400 

Motor Power -ll 5V, 50Hz, -3 

Supply phase AC 

Outer mm 940X900Xl540 

Dimensions 

Weight Kg 230 



Start up: 
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IMPORTANT lNSTRUCTION 

(1) Move the triangle belt transmission mechanism by hand to 

confirm its smooth rotation. 

( 2) Run the equipment with no load for one hour, ensuring 

correct rotation of in pel ler to confirm its smooth operation 

without any unusual noise) and the rise in temperature is less than 

Js0c. 

(3) Run the equipment with load for 2 hours. 

(4)Then lhe equipment is ready for opeartion. 

Maintenance: 

(1) Apply sodium base grease to lubr -~ate all bearings. 

(2) Look over condition of the impeller and shaft as well as 

condition of other parts. 

BALL MILL DETAILS 21A,21B 

Type of discharge = Overflow 

Inside shell disc = lOOOmm 

Length of shell = 1500mm 

Operating speed = 34.8rpm 

% of critical = 78% 

Mill power corresponding to nond = 9.3 Kw 
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~et weight including dining = 2.440 Ton 

Heaviest part of Assembly = 1.100 Ton 

~otor : SQ-Cage llKw, 1450 rpm 380V, 50Hz, IP 54. 

Ball charge (Not included) = 37% volume 

= 1450 kg.(Approx.) 

Total mill weight including charge = 4750 kg. 

C700 HYDROCYCLONE TEST RIG 

Motor: 1.5 Kw 

Weight: 100 k~ or 950 kg 
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DRY REAGENT FEEDER 

Item Cnit Specification 

Feed Disk Diameter mm 170 

Feed Size mm 0-2 

Feed Rate kg/h 0-10 

Feed Disc Speed r/min 0.5,0.8,1.18 

Decelerator Model sg 68 

Ratio 1:1369 

Motor Model YC8014 

Power Supply 230\', 50Hz, AC 

single phase 

Power w 180 

RPM r/min 1400 

Overall Dimensions mm 575x472x750 

weight kg 60 

Application: For uni form and stable feeding various dry, fine 

particles or powders. 
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Means for adjuslaenl of feed rate between 0-lOKg/Hr: 

(a) Changing the position of the triangle belts to vary the 

speed to 0.5, 0.8 and 1.16 r/min. 

(b) Changing the gap between the adjusting r1ng and the feed 

disc. 

Maintenance: 

The superior gear lubricating oil in the Sg 68 decelerator 

sholald be changed/replaced every half a year. 
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SALIENT FEATURES OF EQUIPMENT MANUALS 

THICKENER 

Item L'nit \"alue 

Model T\2-1.8 

Type Centrally 
dri \·en ...-ith 
electric rake-
lifting 

Inside Tank Diameter mm 1800 

Tank Depth mm 1800 

Rake Speed min/r 2 

Lifted Height of Rake mm 200 
~ ' Sett! ing Area m· 2.55 

Capacity (Solid) t/d 1.3-5.6 

Host Motor ~odel \T90L6A 
Driving 
mechanis Power Kw 1. 1 

m RPM r/min 910 

Reducer Model wxJ120-31-11 

Re-duct ion 31 
Ratio 

Reduction Ratio of special \.l"orm -l 0 
Reducer 

Lifting ~odel YC9056A 
mechnism 

~ot.or Po"er k\O 0.75 

RPM r/min 930 

Reduction Ratio of Special Worm 50 
Reducer 

Overall Dimensions mm 200x l 960x3·130 

Total Weight Kg 1300 
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.\NNKX: 6 

DESIG!\ FEATURES OF ITAKPE IRON ORE DEPOSIT OF '.'HO~P AS PER 

TEFR/DPR: 

I. GEOLOGY: 

l. Reserves: 

Proved ore: 93.2 M.T = 25.2 am 

Inferred ore 11.1 M.T = 3.0 cu.m 

104.3 M.T = 28.2 cu.m. 

2. Classification of Ore trpes:-

Ore Type 

Coarse + Mediumn Ore = 
Fine Grain Ore = 

Total = 

3. Bulk Density: 

Ore in sit u = 

Waste in sit u = 

4. Nature of Occurance: 

Tonnage Overall Variation 

fMT) 

81. 4 

11. 8 

93.2 

8i 

13 

100 

~ith Depth 

91.6 - 78.8 

8.4 - 21.2 

3.7 Tonnes/cu.m 

2.8 Tonnes/cu.m 

QrP is found in fairly thin seams 
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5. Average Grade of Deposit = 36X Fe 

Grade of ~aste for rejection = less than 28% Fe 

6. Mineralogical Coaposition o f Iron Bearing Minerals 

% Hematite 60% 

% Magnetite 40% 

7. Chemical Composition of R.O.M. 

IT HINE 

ll Planned exca~ation of Ore= 5MT/Year. 

21 ~ ~ine life= 90 MT = 18 years 
5 MT/year 

Deposit peak height = 400 M 

Extent of or·e reserves between 400m to 150 m depth= 90 MT 01· 

18 years mine life. 

Extent of ore reserves between 400m to 125 m depth= 105 MT = 

21 years mine lifr. 

Ore exten~s up to T5~ depth level. 
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3) Xature of mining: Open pit 

Bench height = 10 meters for first fi~e years. 

= 12.5 meters after five years. 

4> General guidelines:-

a) Waste should be mined sufficiently in ad~ance of the 

ore i.e overburden should be remo~ed ahead of ore 

excavation. 

b) As the process plant is designed to sccept up to 12% 

by volume contamination of waste with ore, 

contamination of ore with waste should be avoided to 

the extent possible. 

c) Optimum quality of extraction is to be endured through 

working in different benches for obtaining different 

grain sizes and different grades. 

Mine workings: East pit and West pit. 

Mine design: To work 275 days I year;2 shifts/day or 550 

shifts/year 6.5 hours/ shift . 

.. '.\o. of hour'> of mine working = 550x6.0 = 3300 

hours/year 

.. Quant. i ty of ROM to be mined/hour = 5. 46 MT..L~:'..~rnr = 1654 

tons/hour ~300 hours /year. 
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Processing Plant. 

1) Crushing Plant: To ~ork 275 days/year; 2 shifts /day= 550 

shifts /day 6.0 hours/shift = 3300 hours/year • 

.. Average capacity of crushing plant 

X Design cushion = 2X 

5~6,000 = 165~ tons/hour 

330 

Peak capacity of crushing plant = 165~xl.2=2000 tons/hour 

max. product size= 0-200 mm.198X - 200 mm). 

Bulk density of ore= 2.3 Tcns/cu.m. 

2l Blending yard: -2 weeks production for blending(i.e. 273,000 

tones) for evening out irregularities in the characteristics is the 

incoming ore "'here as mine planning is done to supply ore of 

different properties present in the ore body. 

Reclamation stock pit has 2 weeks production (i.e. 273,000 tones) 

for feeding uniform quality ore to Beneficiation Plant. 

3) Processing Plant 

To ~ork 22 hours/day (3 shifts/day) 

300days/year 

= 300x22 = 6600 hours/year. 

Avrrage R.O.M. to be treatPd = 5.46 MT/year =827 tph 

fi600 hrs/year 
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Rated capacity = 827TPH+ll X design = tph 

So. of lines : Three 

:. capacity of each line = 909 = 303 TPh/line 

3 

4) Concentrate production capacity:-

wt X of concetrate = 41X of R.O.M. 

= 0.4lx909=342 tphlavg) 

= 342x110 X design = 37itph(max) 

.. quantity of concentrate production/year 342x6600 =2260125epy 

~t X tails with 5% moisture tails production = 59X of ROM 

= 0.59x909 = 567tph(average) 

= 567xllOX desigbn = 619 tph(max.) 

X ~oisture in the find concentrate production/year = 

2257200x2,260,125 tpy. 

5) Tailings Dam Design: 

Tailings and disposal= 536 TPHx6600 ffA)year = 3,537,600TPY 

= 590x6600 = 3,894,000 TPY!max.) 

X Moisture in dewatered(filtered) tailings= bX 

.. DPnsity of tailings= 2.11 

.. Quantity of wet tailings to bf> handled ~ stored = 4,099,000 

TPY 
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6) Design capacity of loading station = 377 TPH=Loading capacity 

=1500-2000 TPH 

Loading track = One for concentrate(Two on emergency) 

average quantity of dry concetrate produced in a year= 

909x0.4lx6600 = 2,459,754 TPY 

Average quantity of wet concentrate containing 5% moisture 

produced in a year =2,459,754 ~ 95 = 2,589,000 TPY 

7) Kater Requirements: 7 million cum/year Fresh water consumption 

= 7/5.46=1.28m~/ton ROM 
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Specifications & Quality of DRI Produced out of Itakpe super 

concentrate processed & supplied by NMDC, Jos to D.S.C. 

Parameter Other details DSC/Hiddress Itakpe 

Specifications concentrate 

A) Chemical 

I 
Properties of 

iron ore 

concentrate(pell 

el fine quality I 

" Fe 

" SiO~ +XAI 2,:3 - 66-67 6; ... 

" Cao - 2.i-3.5 2.45 

" MgO - 0.1 0.17 

" s - 0. 1 0.03 

" p - 0.04 max 0.001 

XLOI - 0.05 max 0.04 

- 1. 2 max 0.24 

8) Size -45microns 30.0 max 1.0 

,.,~ moisture - 10.0 max 0. 1; 

Specific surface 
1 

cm~/g - 2033 

area of feed 
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C) Oxide pellet 

Quality 

"Fe 66-67 66.i 

"s iO~ +"Al, o~ 2.7-3.5 2. -l 5 
.. &. .: 

"cao 1.6 1. 65 

"MgO 0.04-0.1 0.05 

"s 0.03-0.055 0.001 max 

"p 0.03-0.04 0.03 

Basicity CaO+MgO 0.6 min 0.75 

D) Physical 

properties of 

pellets. 

Compression N/P 2000 Min 5000 

strenght 

% Pellet size 6.3-19 mm 93 9i 

% Tumbler Index 6.3-19 mm 93-9i 95% 

% Abrasion Index -1 mm 5 max 3.5 

% Porosity - 20.u 21.0 

Firing Degrees(C) 1300 1200 

temperature 



Parameter 

E) Linder Test 

Results 

( i) Reduction 

Temperature 

(ii) Chemical 

properties 

%Fe 

%Degl'ee of 

me tall izat ion 

%C 

%S 

%P 

(iii) Ph~·s ical 

properties 

Compression strength 

% grain size 

Other 

details 
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DSC/Middress Itakpe super 

specification concentrate 

(Gaseous Reduction Disintegration Test 

Results) 

Degrees c 760-850 780 

- 90 90.5 

- 88-94 85.0 

- 1.1-2.0 1. 89 

0.042 0.003 

- 0.042 0.04 

N/P 1000 1700 

-3 mm 6% max 3. I% 
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Fl Reduction Test in 

shaft Furnace 

Reduction Temperature 

ii) Cher11ical Degree c 760-850 800 

Properties 

"Fe 

%Deg. Met. - 90 92 

%C - 88-9-l 96 

%S - 1.1-2.0 1. 27 

%P - 0.0-12 0.00~~ 

- 0.0-12 0. 0-l 

iii) Ph;.·s ical 

Propertit~ 

Compression Strength 

~/P 1000 2766 

%grain size(-3 mml 6 -L5 
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ANNEX 7 

BASIC DATA COLLECTED FROM D.S.C 

1. Ore Storage & Handling: 

Iron ore stock yard = 900,000 tons 

~o. of piles in stock yard = Three (Two for ore & one for 

pellets 

2. Peller Plant 

Capacity = 1.5 MTPY 

Moisture content in pellet feed after drying = 1% max. 

Ferd size = 0.045mm = -325 mesh 

Binder Csed: Hydrated lime and water. 

Agglomeration Equipment: Pelletising disc 

I ndurat ion Temperature = l 300'c 

Size of oxide pellets produced = 5-25mm 

3. Direct Reciuction Plant: 

Process 

Reduct.ant. 

Micldrex 

f\atural Gas 

Flo~ : Counter current (F~d from i -• ..-1.• :r. of shaft furnace 

counter current tG o~ of oxiue pellets from 

the top. 

r-.io of Modules : Two (Middrex) 

Capacity of each module = 510,000 TPY 
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Total Capacity = 1.02 MTPY 

..\d'\-antage: Abundant availability of otherwise flared mtural 

gas. 

Degree of mettalization = 93X 

Size range = 10 - 15mm 

~ethod adopted for preventing reoxidation: Stored in large 

storage bins and protected with inert atmosphere of nitrogen 

or seal gas. 

Plant r~quirement of natural gas: 75,000 Sm'/Hr. 

Note: DRI is an alternative material to ferrous scrap in 

electric arc furnace steelmaking. The lower impurity 

content and homogenity of the material ensures faster 

melting time and higher quality steel than that 

jJroduced from scrap alone. DSC produces both DRI and 

cold briquetted iron in excess of its internal 

requirement. 

4. ELECTRIC ARC FURNACES: 

Power supply to Arc furnaces: 33KV 

Raw materials: ReducPd sponge 80% with 

Steel scrap 20% 

FePding system: Scrap is meltPd first before feeding DRI 

through vibrofrPder . 

. -\v~r;:ig~ density of steel+ 7.5 tons/c11.m 

E(JIJ i pment capacity = 4nos x 11 OT capac it:·• I ta pp ins; 

'\umber· of furri::1ct. - four 
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Total capacity= 1.00 ~TPY 

capacity of continuous casting mill = 0.96 ~TPY 

Li•e Plant: 

Equipment: 70 meters long rotary kiln. 

Capacity: = 66,000 tons/year burnt lime. 

Uses of burnt lime:= 1) Vsed as a binder in the pelletisation 

plant. 

2J Csed as deslagging agent in steelmaking. 

o~erall power requirement: = 230 million watts/year 

\ature of supply: = 330 KV supply. 

-- -- ---- - --- ---- ---------------------------------
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Li•e Products: 

Eleaent Burnt lime Hydrated Lime 

Cao 92 ~in 71% 

Ca(oHl~ - 93.8% -

Mgo 1. 5 !-fax. 0.5 

SiO~ 1. 7 Max . 1.0 

. .\l~O,_ 1. 2 !-fax 1.5 

H.:O 1. 5% !Moisture) 22% 

Reacti\·ity 350ml/4~HCL/1Cmm 

Lol 0.5 - 1. 5% 26% 

Bulk density 0.85t/m~ 0.5t/m; 

I 

Color off "·hi te off whi tc· 

Grain size iO - 80% < Imm 92.5%< 4 5mic rons 
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Product Characteristics 

DRI Steel % C'old Bonded Iron % 

,\) chemical Properties 
Fe 88 i8min 

Fe I ~elall ic) 85min -

FeO 11. 7 -

Degree of ~letall ization 93.0min 89min 

c Carbon 1. 5 + 0.3 ~.5max 

s 0.01 0.004 max 

p 0.06 0.07 

SiO.; 4.0 max 3.5 max 

MgO 0.06 max 0.03 max 

.-\ l ~o 0.8 max 0.7 max 

Cao 2.5 max 3.5 max 

Bl Physical Properties 

Bulk Densi t~- 1. 7 tons/m: 2. ] tons/m: 

Compression Strength 500-1-100 
(~/pellet I 2500 :'\/briquette 

Cl Size 92% > 6mm 97.8% ) lOmn 
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COMPARISON OF QUALITY OF IRON ORE FINES IMPORTED BY DSC WITH ITAKPE 
CONCENTRATE 

FEIJAO C\.RD LAM CO ITAKPE 

% Fe~O 95.41 95.72 95.6-1 91.l* 

% Fe 66.66 67.02 66.88 63. ii+ 

% SiO~ 2.36 2.62 2. -19 8 .13+ 

% Al:O- 0.80 0.-10 0.35 0.62+ 

" Cao 0.038 0.37 0. -16 0.17= 

% ~lgO 0.03-1 0.031 0.03 0.03= 

* Calculated from % Fe 
+Calculated from Size analysis, date provided by ~IO~P/Sotra mines 
!BGRIM~ Analysis) 
= Date of Itakpe Super concentrate produced by :\~!DC. 

RESULTS OF SIZE AND CHEMICAL ANALYSIS OF ITAKPE CONCENTRATE 
REPORTED BY M/S SOFRA HINES (BGRIMH) 

Size (mm) ASSAY PERCENT I 
\·al-% 

I 
% Fe % SiO; % .u .. o % p f 

' 

+ 1. 0 -L 2 6-L 8 -L85 0.?. 3 n.a. 

-l+0.6~l 9. I 67.6 ;1. 3 5 0.75 0.02 

-0.63+0.315 26. 1 67.3 
"' 7 

0.6 0. 0-l 

-0.315+0.16 36.6 60.7 11 . -l 5 0.55 n.a. 

-0.16+0.08 18. 5 6] • 7 10.95 0.70 n.a. 

-0.08 5.5 67.3 3.25 0.62 n.a. 

Total 100 63.77 8. 13 0.62 n.a. 

* n.a f\ot .\n1ilable 
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SPECIFICATIONS OF IRON ORE ORES FOR DIRECT REDUCTION IRON PROCESS 
(DRI.) 

PARA~ETER DETAILS ~IIDDREX CO REX 
PROCESS PROCESS 

1. ChemistrY " Fe - 67.0miu 60 - 67 

% SiO~ + % Al~ O. - 2.0max 7.0 max 

% p - 0.02max 0.02 max I " s - 0.015max 0.015 max 

% Ca - O.Olmax 0.01 max 

% TiO~ - 0. 15max 0.5 max 
-

" SiO-: - l.Omax 5.0 max 

% ~loisture - 2 .Oma:.: 2.0 max 

Basicity Cao + ~lgO 0.5-0.8 ~Ii nor 
SiO~+Al.;0- rcleYance 

-
' 

'• Physical Properties I ..... 

9 16mm 90.0 min 90 - - mtn I 
-6 + :1mm -LO 1 

! - max ma~; 

CompressioH Streugth kct 
"' 

250 min 150 min 

% Tumbler I rid::.>~. % +6.3mm 9-l 95 
% -1. Omm 3.0 ;) 

% Poros it;-· - 20 - 30 20 - 3G 

Bulk Density 2000 min 2000approx 

Linder Tel-> t. Results: Degree (' 750 750 
Reduction TPmperature 

% ~le tall i zat ion - 92.0 min 90.0 min 

% Sulphur Liberation - 30.0 max '.\ot 

I relevant 

v: t % - 3.3mm 3.0 max 3.0 max 

Compression Kg 50 min 50 min 

Static Bed Reduct.ion: Deg r''es 815 8 I ;, 
Reduct i(Jfl TPmlH.' ra t.11 re 'C' I 

% Tumbler i 11dc•.-; % + n.3mm 90 min 90 mi II I 
C l u H t. (' r i n g Te nd0 nc ~- 7.f•J'(J ~ol ~ 
~=- - -· 

f>(•s i rab ~(' __ 
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ANNEX B 

PubliciLy Leaflet 

lihat NHDC, Jos can offer you/AISA: 

1) Laboratory scale and continuous Pilot Plant scale Hineral 

Beneficiation investigations. 

2) Jlineralogical studies 

3) <Jharacterisation studies on coal and coke. 

4) I:'roduce coke on a pilot scale, fro• coal blends. 

5) .Jlssess suitability of available clays/ores for production of 

refractory bricks, ceramics, potteries, etc. 

6) <Jrrers knowhow to produce good foundry castings. 

7) <Jrrers knowhow for co•m•ercial exploitation of ena•el frits 

and wire drawing lubricant. 

8) Evolving optim11111 process know-how/flowsheet/expertise for 

utilization of available ores/clays. 

9) lfndertaking lechnoeconomic feasibility studies. 
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10) Can assist you in undertaking design and engineering for 

setting up co .. ercial plants. 

11) Can assist you in preparing equiJ>2ent specifications, 

selection and inspection of equip•ent. 

12) 7'roubleshooting jobs in iron & steel industries and offer 

consultancy services. 

13) ()ffer train;ng facilities. 

14) .ilgglo•eration studies. 

15) Che•ical and instru•ental •ethods of analysis for ores, 

•etals, and steel sections. 

16) .Jtssists in undertaking failure analysis of industrial 

co111ponents. 

17) 'Jlechanical testing of eetals. 

18} 'Jlicrostructural investigations/analysis. 

19) Can assist you to adopt 11ollution control 11Jeasures. 

20) 7'cchnical services on heal treat.111ent. 
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OUK SALIENT ACHIEVmUllTS 

1) Ct.aracterizalion of al! kno\o\·n iron vre dc>p0sits of \ii;;er·ia 

haseoi on its benef1ciatio11 c-haracterislics. 

1->I'oduc t ion f ruu. Itakpr I f'OP. ore for str·ingeut 

sp•.'<·ific;tl.iun of 01.'ll;l StPt'l P1·ojecl \la dir·e1::. ,,~duct.ion 

routi->. 

(]} P1·od11ct. ion of i r·on c•r,~ s int Pr . 

. ·\\·ail:~~•ilit.y of d>tta liar.h .'tnd kn•)\.\ ho\.\' fc,r prociuclior. of 

( r. } of up t i n1um b 1 c·nd f •) r ul i 1 i..:at ion uf 

(I) Ht's11l:s ,,f stildit>s "ith :1\;11!ctbl1· fo1111dr·y sau,Js u:-;c·f11i f·)I' 

pr·t>d11cLi<111 of ca~t i11g:-;. 

( H} [)l'\"l' j tljllH•'ll t I' r· o d Ii c: t i. <, n cf d l' ~ 

( 1 j l?r·od11< t i <111 "f E:ailffit' I Fr· its. 

( I o i !J1 ·' f· I ', 1 •m•.' n I (Jr , · <, '' :-·.11 I ! rt r 1" · ~ 

:-;I' 1·•. 1 c 1·s b~ f·) I'P i !jri I 1·:1i111-.I l"-' r·:~ur111(·] f \~~!)(". 
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OUR ltAJOR CLIENTS 

( l I PPugt>ol ,\ut om<:bi l•_, \i~Pria Ltd., hadur.a. 

( 2) :\ingi 'liuin,; ~·ompany Ltd., .Jos. 

{ :1) J .. h.11r·a 'lad1lE>s Ltd. 

i -ti \j;to~:11! a :-ii P<'l I' lard, .\jac.huta. 

{f.) \nt ionai ll"on 1)r·p "lining Pr·ojecl.. 
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Please Cor.tact: 

Director/Chief Executive 

Or 

Project Hanager 

H.B.P.P. 

National Hetallurgical Development Centre, 

PHR 2116, Jos, Plateau State, Nigeria. 

Pho11€': 023-1-13-5326-1, 53271, 53763 

Fax .\"o: 0 I 0 234 73 53266 
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ANNEX 9 

Publicity Brochure 

The National ttetallurgical Development Centre 

.Jos. Nigeria 

Federal ttinistry of Power ~ Steel 

Welcomes 

Distinguished Guests ~ Delegates of AISA 

To make use of its 

( i ) Excellent facilities created b~· FG\ ~ith assistance from 

C\DP/L\IDO. 

(iii Expertise to test and undertake technoeconomic 

feasibility studies. 

(iii) Pf~rsonnel, trained abroad, to assist yo11 in sol\'ing 

production oriented problems in iron and steel industry. 

( i\ l l.ons11ltanc~· ser\'ices. 

BENEFITS 
(al Sa\'es foreign exchange, and time in getting ~-our samples 

t es led o\·e1 here rat.her than in CSA/F.11ropP etc. 

(bl You cau be asfwciat.ed \oiith d11rin~ test.in~ just to be sure 

of the r·eliabilit~· of rf>stdt.s. 

(c) R11i Ids up yo11r O\oiII confidPnce for commercialising the 

IH'o\·f'n IH'ocess. 

( d) F11haric('S ~·our o\oin expertise. 

:el As membrrs of AISA, the availaLle facilities in Africa 
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can be used to mutual ad\·antage l>"ithout duplicating them 

at huge costs. 

The facilities available at \~DC, Jos, are briefly outlined and can 

be utilised on a \o profit - ~a loss basis. 

ltotto: Advancement through Technology. 
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KINDALS LABORATORY 

Al Equipped to undertake. 

al petrological studies 

bl Ore microscopic studies 

cl liberation studies 

dl beneficiation studies on a batch scale 

el determination of work index, grindability studies, 

settling and filtration rates and other dfC'sign parameters. 

Bl Major equipment: 

il Petrological, ore and stereo microscopes 

iil Crushing & ~rinding equipment 

j ii ) 

i \") 

\. ) 

\" i} 

\.ii I 

Sizing, classification and sub-sieve sizing equipment 

Flotation, Jigs, tables, magnetic separators etc. 

H~dro sizing, thickening and filtration equipment. 

Agglomeration equipment. (Sintering & Pelletising disc .. 

Sample preparation. 

Cl Significant Achievements: 

i l Tested indigenously available low grade iron ores by 

\·arious processing techniyues and characterization of iron 

or-' deposits. 

ii) Processing low grade iron ore from Itakpe for meeting 

stringent on· specification of DSC for direct rc·duction 

j i i l 

i\•) 

route. 

Flotation studies to upgrade av;:i.i1abl(• \igerian coals. 

Oil agglomeration studies with fine grained iron ores 

nnd coals. 

v) M.in~ral Beneficiation of other nonferrous/nonmetallic 

ores. 

VJ A~glomPration of iron ore by s.intering. 
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MINERAL BBlfEFICIATIOK PILOT PLANT 

(under construction) 

l. Equipped to: 

al Process any loK grade ore required by the iron and steel 

ind<1stry at Z50 Kg/Hr h.-ith provision to increase it to 

500 Kg/Hrl on a continuous scale. 

LI Produce adequate quantities of concentrate for assessing 

its m"lrket accept<!bility. 

cl Evol'e optimum processing floKsheet and assess the 

technoeconomics for its commercial exploitation. 

di To determine design parameters based on Khich commercial 

plant could he designed/set up. 

p) 1·apable of offering training facilities 

2. SuilabJe for processing low grade ores of 

i l Iro11 ores 

ii l Limestone, dolomite 

ii .i l ~lagnes i t.e 

i\ l Stilphide orPs of copper,lead,Zini:: 

'l Coal { provosed to lie a<ided l 

'i l 1 Lrneriilc, garnc·t, zircon, rutile, monazit.e, ca~seterite 

etc-. 

' ii ~langa11e:.;~, chromite etc. 

MAJOR St-:CTJONS/EQUIPMENT 

C'r11sh i 11~ h Sc re en in~ (Pr i man·, :-;econda n· l 

Classi f ir.:at ion/cycloning 

G 1· ind i ng, Cl rts s if 1 cat ion, F 1 o tat ion 

.Ji~gi1H~, Tabli11g, Spi1·al Concentration 

~l.<t~netic S<>par.<tt ion 

Electro Static Sc-fH!rali(Jn 

CAP,·,c ITV /Kg/JI r 

1000 

;) 0 0 

;, (j () 

250 

2 ?i 0 

250 
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POSSIBLE AREAS OF COOPERATION 

!ii Assist iron ore miners to produce either the sinter 

quality or Pellet quality iron ore fines required by iron 

and steel producers. 

(iii Assist small mining entrepreneurs to improve recovery of 

their values. 

(iii) Assist steel producers to meet their ore requirements 

for achieving industrial growth. 
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COKE OVEN PILOT PLMIT 

1 I To undertake characterization studies on Coal and Coke 

samples. 

21 To produce Coke on a pilot scale, from coal blends. 

3 l To establi~ii the optimu!!I blend for mixing indigenousl~­

antilab.!.e poor coking coals \\i th imported coking coals for 

producing metallurgical coke acceptable to steel industry. 

~) To assess suitability of a given coal/coke for steel making. 

Major Equipment: 

1 I Cc k e 0 \"en P i lot Plant 

250kg capacity pilot coke oven 

Coal/coke screening facility 

~fixer preheater 

rmvac:t cn1sher 

11ricJHf'tl ing muchine 

Stam.I-' cliin·ge fhcility. 

2 ) r· o kt·· t. P s L i n g f a c i l i t j e s f o r : 

al 'licum Drum Test (~lech-'lnical "I. and .\brasive ~I \aluesl 

bl Shatt 1::r tPst 

<:) Cohe react.hit~ tc~st. 

dl Post r<:acl iori slrengt.li tPst.. 
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3) To analyse coal samples for: 

Proximate analysis 

Coking and caking capacities (free s~elling index, ~ray­

King Coke Type, Dilatometric and Plastometric properties. 

~acerals counting and Reflectance of vilrinitc 

determination. 
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BErBACTORIES LABORATORY DIVISION 

Services offered:-

( 1 l Te·,;t ing/undertaking characterization studies of indiginously 

a\·ailable deposits of c:lay, limestone, dolomite, magnesite 

etc. to a~sess their suit.ability for refractories production. 

121 To 1.1roduce i·efractory bricks, on pilot scale, "·ith suitable 

materials for assessing their acceptability b;.· the end users, 

say iron a11d stf'el producers. 

(31 Testing/e\al11at.ion of limest.one for lime production; 

I -l l (;ff Pr in~ t:onsul t.anc~- sen· ices for !Jroduction of Ceramics, 

r€'fractor:• bricks, Potteries etc. 

MAJOR EQUIPMENT AVAILABLE AT THE CENTRE 

( 1 J fJ.T.A. for dt>te-rmination of mine1·alogical composition of 

r·1·fract.or·y materials. 

I 2) 100 Tori H~dr1rnl ic press to facilitate production of refractory 

bricJ..s. 

(;l) High t<>mperat11re furnace !L700:('), 
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Metallography Laboratory 

Services offered: 

!11 To undertake metallographic analysis 

121 To certify the quality of various steel/metal products and 

castings. 

( 3 I To undertake metal failure anal~·sis and offer advice regarding 

quality control of micro structures. 

Ma.ior equipment/Facilities 

al Polishing and grinding equipmer.t 

bl Optical microscope 
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FOUNDRIES 

The offered services include: 

(a) ~oulding sand technology 

!bl DeYelopment of foundry process 

(cl Core process development 

!di Preparation of small casting 

(el lnder taking feasibility studies 

Maior equipment available 

( l l Sand testing equipment 

121 Cni\·ersal testing machine 

(3) ~et tensile strength testing apparatus 

1-tl Arkon gas determinatoI' 

(5) ~la1111al stren~th testing machine 

I Ii I Impact. tesle1· 

Iii Graphite melting crucible furnace. 

( 81 Induct ion f11r·nace. 

( 91 5hel I mould apparatus. 

110) Oµli<·al p,p·omett'r. 

( 1 1 l S a n d m i ~. P r , f.. o t he r a c.: e e s so r i <' s . 
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SCIENTIFIC SERVICES 

Services offered: 

En\· i ronmental pollution monitoring and control {Air, 

\\ater/Effluent and land) including solid \\·aste management 

monitoring and disposal. 

(2) Chemical analysis by classical method of ores/rock samples. 

(3) Instrumental analysis of ores, ferrou·:; and non ferrous cast 

materials. 

Maior equipments available: 

!I l Atomic absorption spPctrophotometer.(AASl 

(2l X - ray fluorescence Equipment !XRFl 

(31 X - ray Diffractometer !XRDl 

(-I! Flame photomet('r. 

(5) Colcr!meters:- Spectrophotometers 

lfil \arbon/S11l.ph11r Analyser. 

Ii l Elrct rein ~licroscope. 

DPs i.fil!...._!. Eng j nee r l ng: 

1 l Can assist small ent.reprPne11rs in 11ndertr.1hiug de~.i~n 11nd 

enginf><"ri.11'5· 

2l PrevPnli\·p maintenance 

~~ l fH'(·' a kdo;.;r1 m!':I i n t e na nc f' 

~l Construction supeni·~io11 
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Data Processing 

1} El~ctronic data processing. 

21 Can assist you in preparation of your 

al Pa~•rolls 

bl Stores inventory and control 

cl Preparation of your projPcts reports/log sheets 

d l t'omp11ter t rainin~ 

Scientific Library 

11 Sharing our Scientific books and Journals 

2 l Literature sun·e~· 

31 .-hailabi l ity of rf'prints of technical articles published after 

I 891 . 

Other Facilities/Credits 

1) Technical kno\0-hO'-" for commPrcirtl }?roduc:t ion of \.;ire> drawing 

lubt·icant out of locally a\·ailahle rah materials. 

2 l TPchnical l:no1o.·-ho\.: for· commercial product ion of enamel frits 

011t of localiy 11\riilable ra\.: matPrials as a ;,1eans for import 

:-rnbstitut1un. 
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Please Contact: 

Director/Chief Executive 

Or 

Project Manager 

H.JJ.P.P. 

National Metallurgical Development Centre, 
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Annex 10 

Tour Report of NMDC Teaa to llakpe Iron Ore Mines & ASCL from 

16:1:94 to 21:1:94 :-

The N~DC team visited \IOMP including its mine, plant, 

concentrate stock piles, tailing dumps, waler dam, Express 

Labora to1·y' bes ides the off ices of So f ramines. \o.'e at tended the 

meeting of officials of \IO~IP / Soframines / Koch and held 

discussions with them on 18th January 199-l. Based on what he ha\·e 

actually seen and lhe reports, data, plans made a~ailable lo us 

for our study, our ohser\·ations and suggestions are gi\en below for 

kind perusal. 

1 ) During the )'Par 1993, 300 I 000 Lons rm~ was processed produc in~ 

80,000 tons of sinLer· fines reportedly· an!'llysing belw~en 63-

n6% FP. The concentrate, producc>d in three out. of four lines, 

is meant lo be evacuated but could not. be done by the :\.S.C.L. 

2) Tta' I\.th line, meant for mPeLin~ the use requirements, lS 

neither· availablP on the gr·ound, nor seen in the plans. The 

revortec! r·ecc>ipt. of eqt1ipment for the I\'th line JS nol 

re\·ealPd. The l.t"St. results ar·e not made a\ailable. A:-; such, 

:-:ro~IP 1s not. ready for· rue>Ptin~ pellet fines req11i1·ernenl of 

nsc. 

3) !tinPs dP\tdopmPnL is far from sati'..;factor·:, for exca\at.icJn of' 

5.-16 '1T of OI'f' and 22 MT of wa'...;te per annum i . e . 2 7 • ·16 '1T I 

annum e>xc-avat ion) for pr·oducing 2.2 M>T./;rnnum of sintc·r· fint-~ 

r·e11uirPd bj' ,\jaok11t.a SLePl Compan:,· Limit.ed. 



-t l The mine planning is not clear, if there is any, for 

controlling the quality of mill feed lo the plant, 

particularly with regard to % Fe, the proportion of hematite 

to magnetite, the proportion of coarse/ medium grain size feed 

to fine grain size feed, as ••ell as undesirable impurities 

like phosphorus. 

5) In case Ajaokut:-1 Steel Company Limited is commissioned before 

the end of Lhe current year 199·1, and is read~ to lift I 

rec:eL\·e 2.2 ~fT sinter fines / annum, the Ilakpe mine is not 

(le\ eloped enough lo meet t}:j s demand, e\·en though the plant is 

rPady to process th~ ore to produce sinter fines. 

6) ~IOMP needs assistance of \~DC lo make Delta Steel a~ree to 

li fl its 80,000 tonnes concentrates as it is, i.ilhout any 

further processing. 

i) The~: ht.>1cumed the rl'soL1Lion for asking Della Steel lo smPll 

it.s corH"ent1·ale, rt:-; iL i::;, on a trial basis. 

8) Sho11ld then• lH· g(•nui11e r1'-·~in .. ' or will 011 part of t.hP 

offici;-ds ot' \fO"IP, fot· J•f"'.Jd11c.ing U1P pellet fines re•1uir·ed by 

Dell.it St1•<·1 otil uf the e.'.isLing plant r.iesigned for p1·orl11r·i11~ 

s i 11 t.1• r first_•:-; n1<·all t f'or· :\.S.C.L., f () 1 · 

cer·taird~- ~H' fut111d, on!~ af'l.t>!' 

Utt~ a\ai lalii 1 i I; of t.lw data .-;011glit. f1·om \[O~IP. 



Rc-medi :-d su:!;gest ion::; are as follo~s: 

{ l) D••\elcpme:1t of U1e mine, art '-·::tr footing, for producing 2.2 

m. t . I an !Ill m of s in:. e I fine::; re•-iuired by A.S.i.~.L. through 

ex•:<H<tli.on of O\el' 20 \fT/annum uf ~aste and 5.-16'.-tT/annum of 

01·e fr·om di ffer-ent benches/faces/pi ts. 

(2) Supphing liniform <.!Uality of ore, as aYailabie l!l mine, 

t.hrcugh :idopt.i•.>Il of vroper mine vlanning and 1.1uality contro.:. 

"'".r.l. to% iron content.,% hematit.e to ma~net.it.e, proporc.ion 

of hard ot·e lu soft ore and phosphonts content. if i c. is nun 

un~form or murc> Lh::in 0.03% 

(3) ~lodifying one out of ll1!·~e linPs cf ll1€ proce~s plant for 

mPet irig pPl let. fines rel{uiremenl uf Delta Steel •:ompa•1:- :lilt.! 

renF1i11ing I \.O line:-> for meelin~ :-,inlet fine~. I'P•11:ireI11L'HL·-; uf 

A. S. t .• ! . 

(I) E-.:p"r·'.i'.1g :-.int.er· '.i11P!c ~f A.s .. :.:.. 1.-; nut r·ead:- l • lifL it ir. 

the O\"l'C.d1 inl.t>t·(•st. of \i:,(et>t. 

For kind considcr·at.ion. 

(1) (Sd) PROJErT MANAGER (!-IIWP), NMDC, Jes. 

( 2) ( Sd) UN I DO CONSULTANT, NMDC 1 Jos. 
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ANNEX 11 

ot-TCO"!l-: OF THr-- ~IEETi:\G OF DSC, \iO~lP & \~!DC HELD .:\T \\-ARR[ 0\ 

10 /2/9-1. 

fest n::std ls can· ied OU t by l=SC OB concentrate sample drah"B 

Ly them in 12/93 frum \lO~tF sho\.:ed the follo .. ·ir,g: 

Itakpe Cone. DSC Specifications 

al Chemical Analysis. %Fe 62.28 6G-67 

%Si0.; + :\ 1, 0 11 . l 0 
,., i-3.5 "-. 

bl Size and chemical analysis of s~zPd f r· a c t i o ri s 

I Size .. -t % %Fe I %Si0:; + :\l :O· I %P !I 
i; - 11 

( ~!i c rons l I 

I 
I: 

I ·; 

500 li.95 65.26 : 
5. 19 not 11 + I 

11 I I I indicatc-d I 

L I 
-500 + 200 37.91 f;J. 17 f:.132 C.063 I 

I 
If 

-200 l I . l I 58. 1 15.22 I 0. 1-i 7 Ii 

I I ii 
i ij 

I I 

To t.a1 !00.00 I• 

' 
,, 

·'- _. J! 

f\a:-;icil~ = n.2 ( !JSC H··qu i r•·mvnt = 0. f,) 



I i 

,I 
II 
I 

l 

' h 
11 

Chemical: 

.I 

Ita:~J.·e Pe 11£: ls I D,.~ Reqt~ i. r•-'ment 
11 - '- I! i 

I 
r 

59.6 )f.-f7 ~i 
Ii 

l l 0. 2-:- ') -_1 ~ .I 
- • t '-" • --~ ii 

j •! 
Basicity 0. :2 6 I 0.6 i! 

I! 
'i 

1560\/t'd let I ~000\/Peliet 
I~ 
t1 
ti 

I ii 

Physical St n'ngth 

!' 

i.i 

he .:cncent ralP in t!ie preserct 

i ' ·'' 

··:t•t f~··:1:i 1 )r.~. -::or; 'li<·t·oris f!·~1(·tt(rt·t 1:-; ;\r.Jt ;_~_·(·f-·~1:_-t:.J •. 

I) •,. f" r· ~ 

• ) I: f i:J ~ l ,_ 1., i r. ~ : 11 l \ i•: ~: t '> r_. r f .. ll s 

·.•r: 1·r~• !·;st,. '·111! .t t 11. r1~ :1; ~ 1 i ~:t1~·.;.1,_~ 

.. \ '·! \ J f. 1 ' I~· ! f \ f : \n' 
. 'n ; i " !"f •j\1 • !'' '· ! (.J ( I ~ J t .1 : I: ~) ., 

:1'J .,, l ' ' ! 1·!·! ;1:0 l .. !: :1r1 
..., (:% I I t.,. 

! Ill• 



c) u:~t. geflPI:;liv!I c:f fi11es i11 DR Plant. r~·qllirin~ 

di 

:i~tS Pl:tnl: 

f) 

\'() 1 t&fllt' i 

:1dd it i 'Jflil 1 

:t) 

c I u !-. t t' r· i 11 ~ 

·11· i ta; . 

r ,, l 

lffit·· . .; ilH'I't':\Sf_' ill :-la~ 

17,000 ton~ 

t l ., Ii• · • \.. • · r" · c f I Ii,· •) I' l r 1 1 o fl t ha I I ! It" LS r · ' :-. 
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sp,•cific:ilions are loo r·i:5id ar,J sLr~ngent. 

c) The;. agr·eed to underlakP modification in Uwir· 

(\IrJ~!F'si rrocessl!1~ i'lant le Slll>l'lY + :iOO \licror,:.; 

frac:t.ic..::11 after s;.i.y a mcnlh o[· t"('" 

tori'..; 1..on-.:elitz·at·~ lo DSC :-1.s it :s r·.··~·:-:::·:-::·:1. 

concer.t rat t'!:-' in su i I able p:copor·l ~ons t L) ht: 

as,·<•rtai11ed ba::;e:! on fur·thei Lesls to b·~ car· ~(·d 011:. at 

28/2/~·I, flS;:· dP::>ired :.l1t· as:::;oc;at i<:Jn/pn•st·nc•· u:· th~ 

r,.1,r·••:--;•·11tat i·.p:.; .,f \~!DC, \:IO\IP, ;•1,d [)~,<· f:"<;m l/:\;~i tu 

F<;r· kind i11fon11:1t 1011 plc·:ts(·. 

t:NIDO Consultant Project. Managcr(MBl'P 
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ANNEX 12 

Recommended modified floKsheet for processing Itakpe Iron ere 

to produce, 1n the e'.\.isting plant; r·ellet qualit~- fines suitable 

for DSC instead of si11ter qualit~· fines meant for A.S.P. 
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ANNEX 13 

MODIFIED MATERIAL BALANCI-: FLOWSHEET For Processing ITAKPE 
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I I 
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