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Abstract

Purpose. Professional approach to mineral deposit evaluation and estimation of Ni is done by modeling the ore body pre-
senting the interest zone to be exploited.

Methods. With the intensive development of professional software dedicated to solving mining problems and ore reserves,
Gllavica mine has implemented Surpac v.6.2 software. This software makes it possible to evaluate and estimate mineral
deposit of Ni in Kosovo.

Findings. Based on geological exploration, drilling and sampling It was possible to find the quality of the ore, the footwall
and hanging wall contact with ore body. The ore grade was examined and determined in the case of longitudinal geological
profiles using Surpac v.6.2 Software by digitizing each drilling hole based on a database which was created considering
assay, collar and survey files.

Originality. The use of appropriate software, creation of databases according to the values acquired from the field research
provides the best possible assessment argued in this paper.

Practical implications. Geological research provides safety during ore exploitation that must be continuous throughout the
exploitation phase. Geological research excludes blocks that differ from other blocks in terms of ore quality, so discretiza-

tion of the source has enabled us to find the real quality and quantity of ore by comparing it with the profile method.
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1. Introduction

This study encompasses the two research stages of
“Gllavica” source, which both in the sense of the resources
assessment and the exploitation plan are related to each other
not only by the physical proximity and geologic connection
but also because a good exploitation plan requires a primary
homaogenization from the exploitation stage of the source [1].

The use of modern computer software in cases requiring
the primary homogenization of the source has proven to be a
strong modern tool in the hands of the operating engineer.
Pursuant to the presented concept in the process of ore ex-
ploitation from this source it is planned to assess the blocks
from the existing field - stage one over the 574 meters quota,
and the ore blocks from the new field - the so called second
stage under the 574 meters quota [1], [2].

It is important that mine planning is preceded by de-
tailed geological research by determining the depth and
thickness of the nickel ore body, the other geological units
surrounding deposit.

By means of geological drilling, the clay intrusions inside
the source are determined. Their clay intrusions create ore
depletion ending the modernization phase [1], [3]. To cor-
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rectly assess the quality and nickel reserves at the deposit, we
apply advanced geostatistical methods in the assessment of
the deposit by dividing (discrediting) the entire size of the
mineral resource into 25x25 m mini-blocks.

The SURPAC Software is highly advanced and flexible
in handling and solving various problems in surface and
underground mines by enabling us to create real 3D models
of ore bodies that are defined through deep geologic drills.
With the SURPAC software a professional 3D engineering
design can be prepared based on the study data and geologic
materials based on the quality of metals in deep drill cores.
Through the SURPAC, mine engineers complete the geolog-
ical model legends, geological maps, exploitation plans and
various geostatistical information. SURPAC enables direct
communication with the Civil 3D AutoCAD software thus
facilitating the engineers’ job in modelling and creating real
terrain topographies and creating various geological profiles.

SURPAC provides powerful features and assists mine
engineers in assessing the quality of metals at the source and
the correct production planning at optimum cost.

Deep geological drillings dedicated to each mini-block
enables the creation of three main databases (files) in Surpac
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software: Assay.csv, Collar.scv and Surve. Csv [4], [5]. The
Assay.csv file contains the source quality records for each
meter of drilling depth, describes the lithology of the geolo-
gical contacts that meet the drilling as well as the quality of
the accompanying metals extracted through the drilling rigs.
The Collar.scv file contains the total depth of each drill as
well as the geological drilling coordinates, while the Surve
file. csv contains the name of the drill, the depth of each drill,
the drill bit as well as the drill azimuth. With the help of
geodetic surveys of the terrain topography we apply the pro-
fessional software AutoCAD Civil 3D, creating the terrain
situation with isohypses, the calculation of the exploitable
reserves and the geological ones. Surpac software and Auto-
CAD Civil 3D exchange information about the source from
the same databases, enabling us to evaluate the source correct-
ly with the most modern geostatistical methods, knowing the
quality of the ores and the volume of the ore, as well as know-
ing all the geological conditions surrounding the source [1].

2. Materials and methods

2.1. Source description

The “Gllavica” source of nickel silicate ore is characte-
rized by several favorable factors in relation to the ore ex-
ploitation, the most important being the drop and extent of
ore bodies located in relatively shallow depths from the sur-
face. on the other hand, the ore, the accompanying rock and
the cover are characterized by the favorable geoengineering
conditions [6]-[8].

The source is researched with a 25x25 meters drilling grid,
and the second stage was initially researched with a 25x25
meters drilling grid, to move on to a widened grid of 50x50 m
in the lower part of the source [1], [4]. The ore rich field of
Gllavica mine is physical in the sense of the separating “bor-
der” between them, however, seen from the practical sense, the
ore body is an entirety that belongs to the “breaking of the
crust” with a defined extent and drop [4], [5], [9]-[11].

In the geological space of this stage, the research drills were
initially conducted according to the 25x25 meters grid density,
in a research length of 125 m, to then move to the 50x50 me-
ters drilling grid. The field contour-geologic border is defined
based on the results from the conducted drills [1], [4], [5].

2.2. Source presentation through isohypses

From the drills conducted in the field, 579 drills in total,
with the use of the appropriate software the field quota data
and their sorting and interpolation within the border have
been processed, and the field isohypses have been presented
in (Fig. 1). The highest point of the field included within the
borders of the source is 632.78 meters.

Figure 1. Isohypses of the initial configuration of the Gllavica
mine area
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Through the drills conducted in the field the upper con-
tact of the ore body with the cover has been identified and
this contact has been identified based on the zonal structural
changes thus identifying the ore body ceiling (Fig. 2).

Figure 2. Isohypses of the ore body, hangingwall and footwall
contact with the top soil

Similarly, from the field drills (508 drills in total), the
zonal changes quota that determine the lower border of the
minerals have been identified and this border presents the ore
body floor (Fig. 3).

Figure 3. Ore body contact, footwall isohypses

Below, Figure 4 presents the nickel ore body, the source
ceiling and floor contact.

Figure 4. 3D presentation of the nickel mineral body between the
geological contacts of the hangingwall and footwall

The use of modern computer software AutoCad Civil and
specialized mining software SURPAC 6.2 has enabled the
presentation of the condition of source position in Gllavica mine.

2.3. Nickel ore exploitation according to levels

The nickel ore exploitation in “Gllavica” mine is planned
with the existing technology at the level height of 7 meters,
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whereas the ore will be transported with trucks to the existing
deposit through the road created for ore transportation north of
the mine, whereas the sterile is also transported by trucks and
is deposited in the existing deposit. The ore and sterile exploi-
tation dynamic and final condition for each level has been
presented initially during the study in transverse west-east
profile and the map the respective annex according to the level
[11]-[13]. Each transverse profile contains the topography,
drill number, ore body extent with the accompanying parame-
ters defined by geological drills and other characteristics.

In this stage the following work stages according to block
levels have been projected: first level 595 m quota, second
level 588 meters quota, third level 581 meters quota and
fourth level 595 meters quota (Fig. 5).

Figure 5. Blocks planned for extraction according to the nickel
quality in each block

Figure 5 clearly shows the blocks and transverse profiles
P-L 15-15" up to 20-20°, and (Tablel) contains the
595 meters block parameters according to the profiles.

Tables 2-4 show the blocks and transverse profiles in-
cluding the ore and sterile amounts and quality in (%).

Average nickel percentage and accompanying com-
ponents: Ni=1.06%, SiO,=50.25%, Fe;03=19.00%,
MgO = 15.14%, Co = 0.012%.

Average nickel percentage and accompanying com-
ponents: Ni=1.12%, SiO,=46.22%, Fe,03=14.20%,
MgO =11.40%, Co = 0.05%. Figure 6 show the entire mine
zone divided in mini-blocks and the stretch of transverse profiles.

Figure 6. Transverse geological profiles throughout the research
area including discrete blocks

Average nickel percentage and accompanying com-
ponents: Ni=1.36%, SiO;=40.54%, Fe,03=20.07%,
MgO =9.73%, Co = 0.037%. Average nickel percentage and
accompanying components: Ni =1.34%, SiO;=46.60%,
Fe,03 = 23.31%, MgO = 12.06%, Co = 0.04%.

Taking into account the deep geological research and the
division of the source into miniblocks, it has been possible to
correctly ascertain and evaluate the shape of the nickel ore
body, the thickness of the ore body and the thickness of the
cover on the ore body as well as the natural intrusions of clay
inside the nickel source [4].

Transverse geological profiles (profiles 16 to profiling
42) have reflected the prospective mineralization area with
higher quality of nickel and other accompanying elements,
also through transverse profiles it has been ascertained that
the thickness of the top cover over the nickel source ranges
from 4 to 18 m, while the nickel ore body is found in an
irregular shape with a thickness of 4 to 40 m.

Based on the geological profiles and the size of the
blocks 25x25 m, the volumes of nickel ore, the volumes of
the clay cover have been calculated and the quality of nickel
and other accompanying elements from profile 16 to profile
42 has been determined according to the terrain quotas 558,
581 and 574 m (Tables 1-4).

Table 1. Block parameters for the 588 meters level

Profiles Ore amount, m? Ore amount, t Sterile amount, m?

Quality at source, %

Ni% Si0; Fe203 MgO co
16 2843.749 5204.06 6218 0.62 4367 9.48 27.18 0.01
17 9324.158 17063.21 0.0 1.60 48.08 28.24 25.25 0.02
18 4000.727 7321.33 0.0 1.01 4286 1265071 12,50 0.02
19 8709.552 15938.48 3009.0 1.02 41.61 25.14 11.47 0.01
20 19499.91 35684.83 2362 1.11 4352 14.95 15.40 0.01
21 18867.61 34527.72 3443.0 0.99 4352 20.13 15.67 0.01
22 15218.75 27850.32 1875 0.91 51.09 16.06 18.47 0.01
23 6950 127185 2187 1.24 48.54 22.63 17.59 0.00
24 6468.754 11837.82 2593 0.89 61.47 21.64 8.80 0.00
25 10718.75 19615.32 0.0 0.77 61.03 16.09 9.57 0.02
26 8031.246 14697.18 1562 0.77 61.03 16.09 9.57 0.02
27 5912.497 10819.87 4806 1.23 58.96 16.72 11.10 0.01
28 10181.25 18631.68 0.0 1.41 54.8 22.89 15.20 0.02

Total 126727 231910.3 28055 1.06 50.25 19.0 1514  0.012
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Table 2. Block parameters for the 581 meters level

Quality at source, %

1 3 1 3
Profiles Ore amount, m Ore amount, t Sterile amount, m Ni% 510, Fex0s MgO co

16 4375 8006.25 331.25 770.84 47.84 12.66 13.12 0
17 4375 8006.25 0 1.21 34.29 54.95 3.81 0
19 22125 4048.875 0 1.16 47.66 30.74 9.60 0.040
21 6000 10980 0 1.01 42.14 26.24 26.24 0.015
22 33125 6061.875 750 0.83 44.82 5.84 5.84 0.042
23 5312.5 9721.875 3750 0.97 45.13 22.64 19.92 0.031
24 25875.01 47351.26 21343 1.38 30.01 20.75 6.86 0.034
25 28062.5 51354.38 2287.5 1.12 33.73 18.00 14.55 0.024
26 18375 33626.25 687.5 1.40 34.42 27.10 12.25 0.040
27 13375 24476.25 5000 1.81 47.92 25.29 9.27 0.050
28 18750 34312.5 7000 1.30 46.13 19.44 12.70 0.060
29 19812.5 36256.88 12906.25 1.33 44.15 25.76 8.05 0.050
30 21125 38658.75 750 1.62 48.74 20.80 9.35 0.050
31 15312.5 28021.88 2750 1.19 30.04 21.76 6.90 0.040
32 16625 30423.75 10368.75 1.66 27.04 6.43 4.69 0.010
33 13937.5 25505.63 93125 1.23 58.77 19.37 6.42 0.090
34 17750 32482.5 5937.5 1.22 35.24 11.18 5.95 0.01
35 9375 17156.25 354.75 1.53 34.32 13.64 7.57 0.020
36 79375 14525.63 6131.125 1.75 49.18 25.86 8.07 0.05
37 5750 10522.5 3250 1.78 52.93 14.83 15.99 0.010
38 4687.503 8578.13 5000 1.57 34.64 22.56 10.66 0.040
39 7687.508 14068.14 1250 1.53 41.85 28.71 10.46 0.07
40 5470.973 10011.88 0.0 1.73 60.48 11.13 14.69 0.020
41 3262.809 5970.94 0.0 1.01 50.74 17.22 7.94 0.050
42 4943.65 9046.88 3625 0.78 56.45 14.44 14.97 0.010

Total 283702.5 519175.5 102785.1 1.36 40.54 20.07 9.73 0.037

Table 3. Block parameters for the 574 meters level

Quality at source, %

Profiles Ore amount, m? Ore amount, t Sterile amount, m? Ni Si0; Fex0s MgO co
23 5438.197 9951.9 28125 0.92 43.74 16.52 125 0.01
24 5026.23 9198 0.0 1.04 45.64 13.02 135 0.02
25 17374.99 31796.24 1068 1.46 36.16 35.85 15.00 0.05
26 22862.28 41837.97 0.0 1.42 39.97 28.62 11.20 0.04
27 16356.25 29931.93 6142.75 1.62 38.85 34.08 9.80 0.06
28 15587.5 28525.12 29875 1.57 42.51 23.61 7.98 0.02
29 23640.62 43262.33 3625 1.20 48.8 24.08 15.6 0.05
30 18418.72 33706.26 3406.25 1.20 45.6 17.13 20.1 0.04
31 14018.71 25654.24 4025 1.60 45.4 29.81 7.50 0.05
32 20906.24 38258.42 3465.5 1.56 38.1 20.07 5.6 0.03
33 14100 25803 11106.5 1.21 56.2 22.79 13.2 0.01
34 14108.11 25817.84 11693.15 0.96 55.1 14.26 24.00 0.01
35 9249.989 16927.48 11802.7 1.24 54.2 17.93 7.80 0.01
36 9856.213 18036.87 7624.7 1.75 53.4 20.01 9.20 0.050
37 7681.831 14057.75 9924.9 1.40 48.1 21.86 10.2 0.05
38 12143.72 22223 3606.2 0.99 50.9 21.74 8.5 0.06
39 15855.03 29014.7 2487.5 1.23 50.1 21.35 15.2 0.05
40 12743.72 23321 3349.9 151 56.5 20.14 8.05 0.03
41 1999.945 3659.9 9005 0.76 54.7 21.46 7.09 0.01
42 5793.716 10602.5 0.0 0.92 55.8 16.80 8.5 0.02

Total 263162 481586.5 125020.60 1.23 46.60 23.31 12.06 0.04

Table 4. Exploitable reserves above the 574 meters level

Quality at source, %

Level Sterile, m? Ore, m* Ore, s

Ni SiO; Fe:0s MgO co
595 8304 40755.98907 74583.46 1.12 46.22 14.2 11.40 0.02
588 36792 126726.9508 231910.3 1.06 50.25 19.0 15.14 0.01
581 102785.1 283702.45 519175.5 1.36 40.54 20.07 9.73 0.037
574 125020.6 263161.9945 481586.5 1.23 46.60 2331 12.06 0.04
Total 272901.7 714347.39 1307256 1.25 44.82 20.74 11.64 0.03
Finally, during the exploitations, we have the maximal The exploitation duration depends on the amount of ex-

height of the level (floor) 7 meters, minimal 0 m, ore amount  ploitable reserves and annual production plan, which is de-
for the volume weight is 1.83 t/m3 and the sterile-ore no  termined according to the following formula:
balance/ore ratio is 0.38:1 m¥m?.
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T _ Qe 1307256
Qp 605793

For the annual production of 605793 t/year, this amount
of exploitable reserves guarantees an exploitation period of
2.15 years.

Qre, exploitable reserves, tons.

Quv, annual production, tons.

Average nickel percentage and accompanying
components: Ni =1.29%, SiO; =44.82%, Fe,O3 = 20.74%,
MgO = 11.64%, Co = 0.03%.

=2.15 years. (1)

3. Results and discussion

In the mineral deposit of nickel silicate ore “Glavica”
through Surpac software the deposit limit has been determined
and reserves have been calculated according to the exploration
drilling network 25x25 meters. The most important part here
is to define the ore body geometry, evaluate the depth by drill-
ing, inserting field data into the Surpac database i.e. assay,
collar, and survey file as presented in Tables 5-7.

The Assay.csv database is presented in Table 5 descri-
bing the geological drilling (hole id) for each meter of depth
of this drilling from the initial drilling quota (zero meters
quota) to the final quota where the drilling at a depth of
33.2 m has been completed.

Table 5. Databases Assay.csv

Holeid From To “™- Ni Co Fe Si02 Mgo
general

100 1 CY 008 004 1500 68.18 0.73
0 1 2 CY 004 003 1187 68.44 3.59
10 2 3 CY 008 003 1187 68.44 359
10 3 4 CY 03 003 1187 68.44 359
10 4 5 CY 02 00l 19.14 5254 1.38
10 5 6 CY 031 00l 19.14 5254 1.38
10 6 7 CY 015 002 3312 40.63 5.78
0 7 85 CY 02 004 1500 68.18 0.73
10 85 105 CY 0.5 0.04 1500 68.18 0.73
10 105 119 CY 029 001 19.14 5254 1.38
10 119 129 CY 021 003 11.87 68.44 3.59
10 129 139 CY 027 002 1053 6301 16.89
10 139 149 CY 043 004 1388 7544 37
10 149 161 CY 025 0 1466 776 0
10 161 181 CY 031 0.12 3256 54.78 0.46
10 181 197 CY 008 00l 19.14 5254 1.38
10 197 207 CY 0.8 005 3663 41.91 3.7
10 207 217 X 082 003 28.75 56.32 4.48
10 217 227 X 102 011 398 3973 3.0l
10 227 237 X 199 006 26.95 50.74 5.01
10 237 25 X 262 005 224 6117 37
10 25 265 X 2 004 2556 51.49 5.06
10 265 272 CY 0.8 005 3663 41.91 37
10 272 319 X 174 008 44.00 4252 0
10 319 332 SPN 035 0.05 3344 39.42 524
11 0 59 CY 0 0031743 4234 21.72
11 59 69 CY 024 002 1226 40.87 166
11 69 79 CY 042 002 1127 4055 29.79
11 79 89 CY 06 002 1542 40.16 22.32
11 89 109 CY 044 006 5302 2847 4.12
11 109 116 CY 051 007 57.59 21.55 2.16
11 116 123 X 105 0.06 4516 33.44 4.24
11 123 133 CY 066 006 5302 28.47 4.12
11 133 143 X 107 0.05 37.25 5146 6.35

For each depth of each drill in the Assay.csv file are
placed the depths of each geological layer, the depths of the
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location of the source as well as the quality of nickel and
other metallic elements which are present in the nickel ore
source (Table 5).

The Collar.scv database describes the maximum depth of
each drill as well as the geodetic coordinates x, y and z for
each geological drill (Table 6).

Table 6. Databases Collar.scv

Hole_id Hole _path Max_depth X Y Y4
10 Linear 33.2 7500948 4711746 560.21
11 Linear 35.3 7500993 4711767 553.22
13 Linear 59.2 7500878 4711659 544.41
21 Linear 74 7501084 4711808 498.59
25 Linear 28 7500791 4711729 576.83
26 Linear 29.5 7501144 4711617 588.4
29 Linear 32 7501018 4711833 545.03
30 Linear 70 7501064 4711854 498.52
31 Linear 55 7500857 4711704 547.89
37 Linear 57 7501039 4711787 526.22
68 Linear 50.5 7500938 4711467 558.78
69 Linear 435 7500984 4711487 554.58
77 Linear 35 7500840 4711862 568.1
83 Linear 45 7500955 4711611 554.72
107 Linear 24 7500770 4711774 580.62
108 Linear 43 7500952 4711858 541.89

1001 Linear 10.8 7500906 4711177 609.93
1002 Linear 10 7500929 4711187 606.59
1003 Linear 13.4 7500951 4711198 613.19
1004 Linear 13.3 7500974 4711208 610.17
1005 Linear 22 7500997 4711218 596.02
1007 Linear 24 7500986 4711241 600.98
1008 Linear 44 7500964 4711231 577.3

1009 Linear 50 7500941 4711220 574.49
1010 Linear 34 7500918 4711210 582.6

1011 Linear 27.4 7500895 4711200 593.84
1012 Linear 12.3 7500873 4711189  598.6

1014 Linear 7 7500839 4711201 603.55
1015 Linear 135 7500862 4711212 601.65
1016 Linear 32 7500885 4711222 5845

1017 Linear 30 7500908 4711233 590.84
1018 Linear 41.3 7500930 4711243 582.36
1019 Linear 62 7500953 4711254 557.81
1020 Linear 20 7500976 4711264 596.62
1021 Linear 20 7500999 4711274 591.18
1022 Linear 23 7501021 4711285 587.84
1025 Linear 29 7501011 4711307 590.37

The Survey.scv database describes all geological drilling
specifying the name of each drill (Hole ID), their depth,
drilling angle and drilling azimuth (Table 7).

Using Survey.scv, Collar.scv and Assay.csv databases by
applying computer software we have managed to discretize
(divide into mini-blocks) the source according to the real
state in which the source is located.

After creation of excel database for 3D modeling purpo-
ses the ore body of employing Surpac software as shown in
(Figs. 7 and 8). In (Fig. 8) is shown the ore body and is clear-
ly seen the contact between footwall and hanging wall sur-
rounding the ore body. The minerals thickness at the source
ranges from 2-32 meters, the average thickness is about 11
meters. The source was formed in specific conditions during
the formation process of the lateritic crust of the ultrabasic
rocks’ alienation. The following zones are distinguished in
the “Gllavica” source in the downward direction (the source
stratigraphy): the red to yellow clay zone, siliceous-opal
zone, nontronite clay zone, serpentinized and nontronitized
harzburgite zone, and fresh peridotites zone.
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Table 7. Databases Survey.scv

Ndx Hole-Id  Depth Dip Azimuth
1 10 33.2 -90 0
2 11 353 -90 0
3 13 59.2 -90 0
4 21 74 -90 0
5 25 28 -90 0
6 26 29.5 -90 0
7 29 32 -90 0
8 30 70 -90 0
9 31 55 -90 0
10 37 57 -90 0
11 68 50.5 -90 0
12 69 435 -90 0
13 77 35 -90 0
14 83 45 -90 0
15 107 24 -90 0
16 108 43 -90 0
17 1001 10.8 -90 0
18 1002 10 -90 0
19 1003 134 -90 0
20 1004 13.3 -90 0
21 1005 22 -90 0
22 1007 24 -90 0
23 1008 44 -90 0
24 1009 50 -90 0
25 1010 34 -90 0
26 1011 274 -90 0
27 1012 12.3 -90 0
28 1014 7 -90 0
29 1015 135 -90 0
30 1016 32 -90 0
31 1017 30 -90 0
32 1018 41.3 -90 0
34 1019 62 -90 0
35 1020 20 -90 0
36 1021 20 -90 0
37 1022 23 -90 0
38 1025 29 -90 0
39 1026 33 -90 0

Figure 7. Geological drilling with different depths in each descreted
block meeting the ore shale and geological contacts

Figure 8. The definition of the nickel ore body layer is presented
in gray and is located between the two clay layers — the
ceiling contact and the floor contact
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The databases were organized in Microsoft Excel by con-
structing tables with such structures so that they would be
more useful for easier processing by the appropriate soft-
ware. With the appropriate software first the data was pro-
cessed, the isohypses of the field surface, isohypses of the
ore ceiling and isohypses of the floor, profile construction,
blocks and calculation of reserves.

After managing to divide the Gllavica source in mini
blocks we can mix the blocks and at the same time we have
tracked their exploitation and compliance of the data with the
situation in the field. From the practical sense of the presen-
tations of reserves and resources of polymetallic ore, it is of
interest to have a table presentation of the ore amount (ton-
nage) on one side, and the quality on the other side.

4. Conclusions

The discretization of nickel source in 25x25m and
50x50 m mini blocks, through deep geological drills has
professionally enabled the correct assessment of the silicate
ore quality in the entire source. Geological drills of each
block have defined the ceiling and floor contacts of the ore
body and have also defined the phenomena of the interposi-
tion of clay layers within the ore body.

Through transverse geological profiles the surface nickel ex-
ploitation intensity according to 595, 588, 581 and 574 m block
levels has been addressed with special scientific dedication.

During the projection (study) phase the average nickel and
accompanying components percentage was defined (assessed)
in each level starting from 595 m: Ni = 1.12%, SiO, = 46.22%,
Fe,0Os3 = 14.20%, MgO =11.40%, Co =0.05%; 588 m level:
Ni = 1.06%, SiO; = 50.25%, Fe;03 = 19.00%, MgO = 15.14%,
Co=0.012%; 581m level: Ni=1.36%, SiO,=40.54%,
Fe,03 =20.07%, MgO =9.73%, Co=0.037%, and 574 m
level with the following accompanying components:
Ni = 1.34%, SiO> = 46.60%, Fe,Os = 23.31%, MgO = 12.06%,
Co =0.04%.

Based on the ore reserves of 1307256.00 tons and produc-
tion demands of 605793 [t/year] the mine longevity is ex-
pected to be 2.15 years, and the average nickel and accompa-
nying components percentage in the entire source is:
Ni = 1.29%, SiO; = 44.82%, Fe,03 = 20.74%, MgO = 11.64%,
Co =0.03%.
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Juckpern3auisi Ta ouiHka sikocTi Hikeso Ha maxti “I'naBunsa”, Kocoso

P. 3exipi

Merta. MoaentoBaHHS I'eoJIoriuHOi OyJOBU PYAHOTO TiNa, II0 MPEICTaBIsAE€ MPOMHUCIOBUMA 1HTEpEC Al BUCOKOTOYHOI SKiICHO-KUIBKICHOT
OIIIHKY POJOBHINA HiKeJIo Ha maxTi “[maBums”.

Metoauka. 3 orisiIy Ha IHTEHCHUBHUN PO3BUTOK MPOQECiiHOro mporpaMHOro 3ade3nedeHHs B 00IacTi BUPIIEHHS 3aBIaHb TiPHUYIOPY-
ITHOT IPOMHUCIIOBOCTI, Ha maxTi “[TaBuis” Oyia BUKOPHCTaHa mporpaMa Surpac v.6.2, ska J03BOJISIE TIPOBECTH SIKICHY Ta KUIBKICHY OIIHKY
nokiazniB Hikemo B KocoBo. BuxopucryBanucs gaHi JOCITI THAIBKUX OypOBUX POOIT 31 IUIBHICTIO CITKH 25%25 MeTpiB Ha 1oBxuHI 125 M, a
MOTIM ciTka OypiHHA ckiana 50%50 MeTpiB.

Pe3yabTaru. [pyHTYIOUNCEH HAa TaHUX TEOJIOTIYHOI PO3BIAKYU, OYPIHHS Ta B3STTS 3pa3KiB MOPOAH, 6YJI0 BU3HAYEHO SKICTh PY/H B JIeKa-
YOMY i BUCSUOMY OOKax pyIHOTO MOKIAIy. 3a JOMOMOrorw Surpac v.6.2 OyB TOCTIKSHHUI KiIac Py B KOHTEKCTI MO30BKHBOTO T€0JIOTiY-
HOTO Npo(iito, I YOro JaHi Mo KOXHiM MmpoOypeHili cBepIoBHHI Oyin onugpoBaHi Ta mepeTBOpeHi y Gainy Ui KiIbKICHOTO aHalizy
3paskiB, (aiinu Ui 3HAXOMKEHHS MiHIMyMy/MakcHMyMy 1 Mapkuieiiepchki (aiiin. BuzHaueHO O4iKyBaHMI TEpMiH CIy»KOU PyIHHKA —
2.15 pokiB 3 ypaxyBaHHsM 3arnaciB pyau 1.307 MuH T 1 piBHs BupoOHHUKX TOTpe6 B 605.7 THC. T/piK, a TAKOX BCTAHOBIIEHO Cepe/IHiil Bimco-
TOK HIKEJIIO i CYITyTHIX KOMIIOHCHTIB y POJIOBHILI, siKMif cTaHOBUTH: Ni = 1.29%, SiO2 = 44.82%, Fe203 = 20.74%, MgO = 11.64%, Co = 0.03%.

HaykoBa HoBu3Ha. HajaHa BUCOKOSIKICHA OLIIHKA POJOBHILA HIKEJI0 B yMOBax IIaxTu “IJ1aBuIs” Ha OCHOBI 3aCTOCYBaHHS a/IEcKBATHOTO
IIPOrpaMHOTro 3a0e3edeHHs, CTBOPSHHS 0a3 JaHWX y BIAMOBIIHOCTI 31 3HAUCHHSIMH, OTPUMaHUMH IIPH HATYPHHUX I'€0JIOTIYHIX BUMIipax.

IpakTnyna 3HaunMicTs. ['eonoriuna po3sifka 3ade3nedye Oe3neyHy po3poOKy PYIHHUKIB IIPOTATOM BCHOTO IEPioy iX eKCInTyaramii i
JIO3BOJISIE BIOKPEMHUTHU MOPOIHI OJIOKH, SIKi BIAPI3HSIIOTHCA BiJ iHIIMX B MJIaHI SKOCTI pyau. TaKMM YHHOM, TUCKPETH3AIlis OKIALy TO3BO-
JIMJIa HaM OLIHHUTH PeasIbHY SKICTB 1 KUIBKICTh PYAX B OPIBHSHHI 3 JaHUMH, OTPUIMaHUMU METOJIOM Ipodimizartii.

Knrouoei cnosa: pyouux, nikenw, émicm y pyoi, po3pooxa, MoOeno8aHHs

Juckperu3anus U oleHKA KayecTBa HUKeas Ha maxTe “I'1aBuna”, Kocoso

P. 3exupu

Hean. MonenupoBaHue reoa0ru4eckoro CTpOESHUs pyJHOTO Teja, MIPeACTaBIIAIOIIEro IPOMBIIIUIEHHbIH HHTEpeC I BBICOKOTOYHOM Ka-
YECTBEHHO-KOJINUECTBEHHOM OLIEHKU MECTOPOXKICHUS HUKeJIs Ha maxre “I'masuna’.

MeTtoauka. YUnuTbIBasi HHTCHCUBHOE Pa3BUTHE MPOGECCHOHAIBHOTO MPOrPaMMHOI0 oOecredeHnsi B 001acTh pelIeHus 3aaa4 TOpHO-
PYAHOH MPOMBIIIIEHHOCTH, Ha miaxte “[maBuma” OblIa MCHONB30BaHa Mporpamma Surpac v.6.2, KoTopas MO3BOJSIET MPOU3BECTH Kaue-
CTBEHHYIO U KOJIMYECTBEHHYIO OIEHKY 3anexel Hukens B Kocoso. HMcmonp30Banuch JaHHbIE HCCIEI0BATENBCKIX OYPOBBIX padboT ¢ MIOTHO-
CTBIO CeTKH 25%25 MeTpoB Ha unHe 125 M, a 3aTeM ceTka Oypenus cocraBuna 50x50 MeTpos.

Pe3yabTaThl. OCHOBBIBASsICH HA JaHHBIX T€OJOTHYECKON pa3BelKH, OypeHHs U B3ATHS 00pa3loB MOPOJBI, OBUIO OMpENeNIeHO KauecTBO
PyABI B JIekadeM U BucsdeM Ookax pyaHoH 3amexwu. [Ipn momomm Surpac v.6.2 ObLT HCCIENOBaH KJIAacC PyAbl B KOHTEKCTE IPOIOILHOTO
T€0JIOTNYECKOro NPOQHIIS, U Yero JaHHbIe 0 KaXJ0il MpoOypeHHO! CKBaXkHHE ObIIH OIi(pOBaHbI M IpeoOpa3oBaHbl B (haliibl I KOIH-
YEeCTBEHHOTO aHaiu3a 00pa3loB, (aiiipl s HaXOXKAEHHS MUHHMyMa/MakCHMyMa W MapKieiaepckue ¢ainsl. OnpeneneH 0XHIaeMbli
TepMHUH CITyKObI pyaHuka — 2.15 niet ¢ yderom 3anacoB pyast 1.307 MIIH T B YpOBHS IPOU3BOJICTBEHHBIX MTOTpeOHOCTEH B 605.7 THIC. T/TOT, 2
TaKKe YCTAHOBJICH CPEIHMI MPOLEHT HUKEs M COMYTCTBYIOIIMX KOMIIOHEHTOB B MECTOPOXKICHHH, KOTOpbIi coctaBmsier: Ni = 1.29%,
SiO2 = 44.82%, Fe203 = 20.74%, MgO = 11.64%, Co = 0.03%.

Hayunas HoBu3HA. [laHa BRICOKOKAUECTBEHHAsI OLIEHKA MECTOPOXKICHHS HHUKEJsl B yCIOBHAX IIaxThl “TJlaBUIa” Ha OCHOBE MpHMEHE-
HUS aJIeKBaTHOTO MPOTPAMMHOTO 0OOeCIedeH s, Co3AaHne 6a3 JaHHBIX B COOTBETCTBUH CO 3HAUEHHSMH, MONYyYEHHBIMH IPH HATYPHBIX T€0-
JIOTHYECKHUX U3MEPEHHSX.

IpakTHyeckasi 3HAYMMOCTB. ['eonormdeckas pasBenka obecreunBaeT OE30MacHyIo pa3paboTKy PYIHHKOB B TEUSHHE BCETO NMEpPHOfa MX
9KCIUTyaTallMH ¥ O3BOJISET OTACIHUTH IOPOIHBIE OJIOKHM, KOTOPhIE OTIIMYAIOTCS OT APYTHX B IUIaHE KadecTBa pyabl. Takum o0pa3oM, TUCKpeTH3a-
1M1 3QJ1€KU MIO3BOJIHIIA HaM OIIEHUTH PeaIbHOEe Ka4eCTBO M KOJIIMYECTBO PyIbl B CPABHEHNUH C JAHHBIMH, MOJIYYEHHBIMH METOIOM TIPOQUIH3aIiy.

Knrwouesvie cnosa: pyonux, nuxens, cooepicanue 6 pyoe, paspadomxa, MoOeauposanue
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