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Abstract. Blasthole drilling is a key operation in hard-rock quarrying, yet its operational effectiveness in African cement-
production contexts remains insufficiently quantified. This study applies the Overall Equipment Effectiveness (OEE) frame-
work to evaluate three Epiroc DM30 XC rotary blasthole drills at the Dangote Cement Plc limestone quarry in Obajana, Kogi
State, Nigeria, and identify the principal sources of productivity loss. Field data were collected during fifteen day -shift obser-
vation sessions, comprising five sessions per machine over a three-month period. Scheduled operating time, planned and
unplanned downtime, total holes drilled, actual cycle time, and hole quality were recorded using operator logbooks, mainte-
nance records, and direct field observation. OEE was calculated from availability, performance efficiency, and quality rate,
and daily values were averaged for each machine. DM30 No.1 achieved the highest mean OEE of 66.73%, with availability
of 81.82% and performance efficiency of 81.56%, reaching a daily OEE of 84.83%. DM30 No.2 recorded a mean OEE of
58.27%, with availability of 83.27% and performance efficiency of 69.97%. Its maximum daily OEE of 87.27% indicated
substantial variation between shifts. DM30 No.3 had the lowest mean OEE of 48.31%, with availability of 73.27% and per-
formance efficiency of 65.93%; unplanned downtime exceeded 300 minutes in one observed shift. All recorded holes met the
specified acceptance criteria, yielding a quality rate of 100% for each machine. Availability and performance losses therefore
accounted for the observed reductions in OEE, with their relative contributions varying between machines. The findings
support prioritising maintenance planning, operator performance monitoring, and standardised drilling procedures. These
measures could improve equipment effectiveness and the reliability of limestone supply, although their benefits require veri-
fication through longer-term monitoring.
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1. Introduction losses. Third, suboptimal drilling parameters can occasionally
produce defective holes requiring rework, adding quality loss-
es. The compounding effect of these three loss categories has
been documented across multiple African and Asian mining
case studies, where cumulative productivity shortfalls of 30 —
50% relative to design capacity are not uncommon [5-7].

Overall Equipment Effectiveness (OEE) is a structured,
composite metric conceived within Seiichi Nakajima’s Total
Productive Maintenance (TPM) framework as a single index
that captures all three categories of equipment loss simultane-
ously [8]. Computed as the product of Availability, Perfor-
mance Efficiency, and Quality Rate, OEE condenses complex,
multi-dimensional machine performance into a single percent-
age that can be tracked over time and benchmarked against the
internationally recognised world-class standard of 85% [9, 10].
Its intuitive decomposition enables managers to isolate wheth-
er losses originate primarily from downtime, speed reductions,
or quality failures, and to direct improvement efforts accord-
ingly [11, 12].

Drilling constitutes the foundational unit operation of sur-
face quarrying, creating the blastholes through which explo-
sives fragment rock for excavation [1]. In cement-grade lime-
stone quarries, the operational continuity of drilling equipment
is directly coupled to fragmentation quality, raw material sup-
ply rates, and ultimately plant-wide output [2, 3]. Dangote
Cement Plc’s Obajana Plant in Kogi State, Nigeria, is the
largest cement facility in sub-Saharan Africa, with an annual
production capacity exceeding 16 million tonnes [4]. The
quarry supplying this facility depends on a fleet of heavy rota-
ry blasthole drills, making their reliable performance a strate-
gic imperative.

Despite this dependence, drilling operations in open-pit
and quarry environments are routinely hampered by three
converging challenges. First, unplanned mechanical failures
interrupt scheduled production hours, reducing equipment
availability. Second, operators frequently drill at speeds below
the manufacturer-specified ideal, generating performance
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While OEE is extensively used in automotive and discrete
manufacturing sectors, its application in mining and quarrying
remains comparatively limited, particularly for drilling equip-
ment [5, 13, 14]. In the Nigerian context, where cement de-
mand continues to rise alongside infrastructure development,
and where maintenance management practices often remain
reactive rather than predictive, there is a compelling case for
introducing such structured performance measurement tools.
Existing Nigerian quarry studies have concentrated on load-
haul equipment match factors [15], blasting optimisation [16-
18], and socio-environmental impacts of quarry operations
[19, 20], but empirical OEE assessments focused on blasthole
drills at large-scale cement quarries have not been reported.

This study addresses that gap. Three Epiroc DM30 XC ro-
tary blasthole drilling machines operating at the Obajana lime-
stone quarry were monitored over a three-month period to:

— quantify machine-level Availability, Performance Effi-
ciency, and Quality Rate;

—compute and compare daily and average OEE values
across all three units;

— (iil) identify the dominant loss categories and propose
targeted, evidence-based strategies for productivity improve-
ment.

The findings contribute to applied rock mechanics litera-
ture by validating OEE as a practical diagnostic tool for heavy
drilling equipment in sub-Saharan African quarrying contexts.

2. Study area

The study was conducted at the limestone quarry of Dan-
gote Cement Plc, Obajana Plant (Latitude 7°30°N, Longitude
6°06’E), Kogi State, Nigeria (Figure 1). Obajana Cement
Project documented the geological setting as comprising thick-
bedded Cretaceous limestone within the Bida Basin, providing
an expansive reserve of cement-grade raw material. The quar-
ry operates in three active pits (Pit 1, Pit 2 and Pit 3) as shown
in Figure 1, where controlled bench blasting supplies the pri-
mary crusher. The Epiroc DM30 XC is the primary blasthole
drilling platform deployed across the pits. Three machines,
designated DM30 No.1, DM30 No.2, and DM30 No.3, were
selected for evaluation based on their consistent, concurrent
deployment throughout the observation window and the com-
pleteness of their maintenance documentation.
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Figure 1. Location map of the study area showing the mines [17]

The DM30 XC is a heavy-duty rotary blasthole drill en-
gineered for single-pass and multi-pass application in compe-
tent rock [21]. Key specifications relevant to this study in-
clude a single-pass depth of 8.5 m, a maximum blasthole
depth of 45.1 m, and a maximum weight-on-bit of 20000 kg,
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with pulldown capacity rated at 0-176.4 kN. Under the site-
specific drilling conditions at Obajana, each 8.5 m single-
pass hole in competent limestone is completed in an ideal
cycle time of 16 min, a figure derived from manufacturer
performance data and validated against historical shift rec-
ords by the quarry’s drilling engineers.

3. Study area

3.1. Data collection protocol

Field data were gathered over a three-month period re-
stricted exclusively to day-shift operations conducted under
normal conditions, defined as the absence of rainfall, extreme
ambient temperature anomalies, or scheduled major mainte-
nance interventions. Five representative observation days
were recorded for each machine, yielding 15 shift-level da-
tasets in total. This five-point-per-machine structure reflects
standard practice in industrial OEE field assessments, where
the objective is to capture typical operational variance rather
than continuous production monitoring [9, 22].

Data were extracted from three corroborating sources,
namely operator shift logbooks, maintenance and downtime
registers maintained by the quarry’s mechanical department,
and direct field observation by the researcher. Supervising
engineers validated all entries for each observation session.

Scheduled Operating Time (SOT) was fixed at 720 min
per shift, including a Planned Downtime (PD) allowance of
60 min for breaks. The net scheduled operating time was
therefore calculated as SOT — PD = 660 min and used as the
denominator for Availability. Unplanned Downtime (UD)
included time lost to mechanical failures, hydraulic faults, bit
changes, and unscheduled operational delays. Actual Operat-
ing Time (AOT) was calculated by subtracting UD from the
net scheduled time of 660 min.

Total Holes Drilled (THD) represented the number of
8.5 m blastholes completed during each shift. Ideal Cycle
Time (ICT) was set at 16 min per hole, based on manufactur-
er-validated performance for single-pass drilling in compe-
tent limestone. Actual Cycle Time (ACT) was calculated as
AOT / THD and expressed in min/hole.

Hole quality was assessed using a binary classification.
Holes with the required depth, diameter, and alignment that
were ready for charging were classified as acceptable, whereas
those requiring re-drilling were classified as defective.

3.2. OEE computation methodology

The OEE framework of Nakajima [8], as operationalised
for mining contexts by Waqas [9] and Elevli and Elevli [5],
was applied. The three-component metrics and the composite
OEE index were calculated using Eqgs. (1)-(4).

Availability represents the ratio of actual operating time
to net scheduled time, accounting for unplanned stoppage
losses:

AOT X100=ﬂ-100.

A=———
SOT-PD 660
Performance efficiency represents the ratio of ideal to ac-
tual cycle time and quantifies speed losses during operating
time:

(M

ICT
ACT

P= %100 .

(@)
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Quality Rate represents the proportion of drilled holes
meeting the acceptance criteria without rework:

THD-
—Nd 100 .
THD

Here, N, is the number of defective holes recorded during
the shift.

Overall Equipment Effectiveness combines the three
components into a single indicator:

A-P-O
10000

Here, 4, P, O, and OEE are expressed as percentages.

Performance values exceeding 100%, arising when the
actual cycle time fell below the ideal (as observed on one
shift of DM30 No.2), were capped at 100% before calculat-
ing OEE, following the convention [11] and [23]. Daily
OEE values were computed for each machine, and five-day
arithmetic means were derived as the representative per-
formance indicators. All computations were executed in
Google Sheets using custom templates, enabling reproduci-
bility and auditability.

0= (€)

OEE = 4

3.3. Limitations

This study carries four acknowledged constraints that
should be considered when interpreting findings.

First, observations were confined to day shifts, excluding
potential performance differences during night operations.

Second, data collection was restricted to climatically fa-
vourable conditions, which may not reflect year-round per-
formance variation.

Third, five observation days per machine constitute a
short panel; a longer, continuous monitoring programme
would provide stronger statistical generalisability.

Fourth, operator logbooks occasionally contained minor
inconsistencies, which were resolved through cross-
validation with maintenance records and field observation.

Despite these constraints, the triangulation of three inde-
pendent data sources substantially mitigates bias and sup-
ports confidence in the reported values.

4. Results and discussion

4.1. Field data summary

Raw field data for all three machines across the five ob-
servation days are presented in Table 1. Scheduled operating
time was 720 min and planned downtime was 60 min for
every shift, yielding a constant net scheduled time of
660 min per session. Unplanned downtime varied substan-
tially between machines and between days, ranging from
36 min (DM30 No.1, Day 1) to 306 min (DM30 No.3, Day
4). The ideal cycle time of 16 min/hole was held constant,
while actual cycle times ranged from 12.80 min/hole (DM30
No.2, Day 2, where performance exceeded ideal and was
capped at 100%) to 34.88 min/hole (DM30 No.2, Day 1). No
defective holes were recorded for any machine on any obser-
vation day.

The calculated indicators were compared across the three
machines to identify differences in operating effectiveness.
Availability and performance efficiency were examined
separately to distinguish downtime losses from reduced drill-
ing speed.
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Table 1. Field data summary for all three DM30 XC drilling
machines across five observation days

Machine Day SOT, PD, UD. AOT, THD ICT, ACT,
min | min | min min min | min/hole

DM30 No.1 1 720 | 60 36 624 25 16 24.96
DM30 No.1 2 720 | 60 168 492 24 16 20.5
DM30 No.1 3 720 | 60 54 606 35 16 17.31
DM30 No.1 4 720 | 60 162 = 498 28 16 17.79
DM30 No.1 5 720 | 60 180 = 480 25 16 19.2
DM30 No.2 1 720 | 60 102 = 558 16 16 34.88
DM30 No.2 2 720 | 60 84 576 | 45 16 12.8
DM30 No.2 3 720 | 60 192 468 18 16 26
DM30 No.2 4 720 | 60 96 564 26 16 21.69
DM30 No.2 5 720 | 60 78 582 25 16 23.28
DM30 No.3 1 720 | 60 | 222 | 438 19 16 23.05
DM30 No.3 2 720 | 60 108 552 23 16 24
DM30 No.3 3 720 | 60 150 @ 510 22 16 23.18
DM30 No.3 4 720 60 | 306 @354 15 16 23.6
DM30 No.3 5 720 | 60 98 564 20 16 28.2

SOT — Scheduled Operating Time; PD — Planned Downtime; UD — Un-
planned Downtime; AOT — Actual Operating Time; THD — Total Holes
Drilled; ICT —Ideal Cycle Time; ACT — Actual Cycle Time. All quality data:
Defective Holes is equal to 0 for all sessions.

4.2. Computed OEE components and composite index

Table 2 presents the computed daily and average Availa-
bility, Performance Efficiency, Quality Rate, and OEE for
each machine.

Table 2. Daily and average OEE components and composite
OEE (%) for the three DM30 XC drilling machines

Machine Day Availability, Performance, Quality, OEE, UD,
% % % % min
DM30 No.1 1 94.55 64.1 100 6048 36
DM30 No.1 2 74.55 78.05 100  58.18 | 168
DM30 No.1 3 91.82 92.39 100 84.83 54
DM30 No.1 4 75.45 89.95 100  67.87 | 162
DM30 No.1 5 72.73 83.33 100  60.61 180
DM30 No.1 - 81.82 81.56 100 66.73 -
Average
DM30 No.2 1 84.55 45.88 100  38.78 | 102
DM30No.2 2 87.27 100.00* 100 87.27| 84
DM30No.2 3 70.91 61.54 100 1 43.64 192
DM30No.2 4 85.45 73.77 100 63.03| 96
DM30No.2 5 88.18 68.68 100 60.55| 78
DM30No.2 - 83.27 69.97 100 5827 -
Average
DM30 No.3 1 66.36 69.42 100 46.07 | 222
DM30No.3 2 83.64 66.67 100  55.76 | 108
DM30 No.3 3 77.27 69.02 100 53.33| 150
DM30No.3 4 53.64 67.8 100 36.37 | 306
DM30 No.3 5 85.45 56.74 100 48.49 | 98
DM30No.3 - 73.27 65.93 100 48.31 -
Average

*Performance capped at 100% where actual cycle time fell below the
16-min ideal (DM30 No.2, Day 2: ACT is equal to 12.80 min/hole).
UD — Unplanned Downtime per shift.

4.3. Availability losses and their structural drivers

The availability results revealed markedly different mainte-
nance profiles across the three machines as shown in Figure 2.
DM30 No.1 averaged 81.82% availability, reflecting a pattern
in which unplanned stoppages were present on every observa-
tion day, remained relatively brief (36-180 min.). DM30 No.2
achieved the highest mean availability at 83.27%, suggesting
that its mechanical condition was generally adequate, though its
narrow inter-day range (84-192 min. UD) masks a single ses-
sion with 192 minutes of downtime that substantially reduced
productivity. DM30 No.3 recorded the lowest mean availability
(73.27%), with one session incurring 306 minutes of unplanned
stoppage, equivalent to 46.4% of the net scheduled time being
consumed by reactive repairs alone.
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Figure 2. Availability of DM30 NO.1, DM30 NO.2 and DM30
NO.3

The graduated pattern of availability losses is consistent
with what Deb and Islavath [24] described as the consequence
of reactive, fault-driven maintenance regimes in open-pit
mining, where minor mechanical faults are allowed to esca-
late into extended failures before intervention. Moubray [25]
and Gupta and Vardhan [26] argued that transitioning from
corrective to predictive maintenance, through condition mon-
itoring of hydraulic systems, air compressors, and drill-string
components, is the primary lever for improving availability
in heavy mining equipment. For DM30 No.3 in particular,
the extreme single-session loss suggests a recurring fault
pattern rather than isolated incidents, warranting priority
inclusion in any condition-based maintenance schedule.

4.4. Performance efficiency and speed loss mechanisms

Performance efficiency captures the degree to which a
machine utilises its available time productively, specifically
by drilling holes at or near the ideal 16 minutes cycle time.
Figure 3 shows that DM30 No.1 achieved the most consistent
performance at 81.56%, with daily values ranging narrowly
between 64.10% and 92.39%. The comparatively low perfor-
mance on Day 1 (64.10%), despite the highest availability of
any single session (94.55%), implies that speed losses on that
day were driven by operational factors rather than mechanical
ones. Possible explanations include a less experienced drill
crew, suboptimal feed pressure settings, or increased inter-
hole repositioning time due to the bench geometry.

Day 1 Day 2 Day 3 Day 4 Day 5
Period
DM30 No2

100
90

(%)

Average

HDM30 No.1 DM30 No.3

Figure 3. Performance Efficiency of DM30 NO.1, DM30
NO.2 and DM30 NO.3
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DM30 No.2 presents the most analytically interesting
performance profile: an average of only 69.97% despite a
single exceptional session where actual cycle time
(12.8 min./hole) fell below the ideal, yielding a capped per-
formance score of 100% and an OEE of 87.27% [27]. This
exceptional day demonstrates the machine’s mechanical
potential but also highlights the degree to which that poten-
tial is routinely underrealized on other shifts. The cause of
such inter-day variance, which is too large to attribute to rock
mass variability given that all machines operated in the same
limestone formation [28], most plausibly relates to inconsist-
encies in operator technique, bit wear state [29], or weight-
on-bit management [30]. This is precisely the type of loss
that standardised operating procedures and real-time perfor-
mance dashboards could address [9, 31].

DM30 No.3 sustained the lowest average performance at
65.93%, with daily values concentrated in a narrow range
(56.74-69.42%). Unlike DM30 No.2, whose performance
variance suggests intermittent factors, DM30 No.3’s con-
strained range points to a chronic, structural speed loss possi-
bly attributable to advanced wear in the rotary head, deterio-
rating air-compressor output, or operator habituation to a
slower drilling pace. Elevli and Elevli [5] noted precisely this
phenomenon in OEE assessments of South-East European
open-pit mines, where reduced speed losses became institu-
tionalised through operator adaptation to machine limitations.

4.5. Quality rate: precision as an operational strength

The uniformly perfect Quality Rate of 100% across all
fifteen observation sessions as shown in Figure 4, with zero
defective holes requiring re-drill, is a notable and substan-
tively significant finding. In blasthole drilling, hole quality
directly governs downstream blasting outcomes: incorrect
depth, diameter, or alignment produces irregular fragmenta-
tion [32], adversely affects burden and spacing geometry,
and can generate flyrock or misfires, all of which escalate
operational costs and safety risks [2, 6, 16, 17, 33, 34].

Day 1 Day 2 Day 3 Day 4 Day 5
Period
DM30 No2

100

(%)
3

Average

mDM30 No.1

Figure 4. Quality rate of DM30 NO.1, DM30 NO.2 and DM30
NO.3

DM30 No.3

The consistent zero-defect outcome indicates that despite
availability and performance shortfalls, the Obajana drilling
crews maintained rigorous adherence to hole specifications, a
positive reflection of operator training and the effectiveness
of supervisory oversight by the quarry’s drilling engineers.

From an OEE optimisation standpoint, the perfect quality
record clarifies the strategic priority: the entire productivity
gap between current performance and the 85% world-class
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benchmark resides in the Availability and Performance di-
mensions. No resource should be directed toward quality
improvement interventions; instead, maintenance investment
and training effort should be concentrated wholly on reduc-
ing unplanned downtime and closing the gap between actual
and ideal drilling speeds.

4.6. Composite OEE and benchmarking

The aggregate OEE values of 66.73%, 58.27%, and
48.31% for DM30 No.l, No.2, and No.3, respectively as
shown in Figure 5, place all the three machines below the
85% world-class threshold and, in the case of DM30 No.3,
below even the commonly cited 50% acceptable lower bound
for capital-intensive equipment [8, 9]. When compared with
OEE values reported in analogous studies, these figures align
with the range of 40-70% documented in [5] for open-pit
mining drills and excavators in Eastern European mines, and
with the 55-68% range reported in [6][6] for rotary drills in
Indian open-pit coal mines. The comparability of findings
across geographically and operationally distinct sites rein-
forces the universality of the availability and performance
loss categories in heavy mining equipment.

100
90
80

0 | | ‘ ‘ | |

Day 1 Day 2 Day 3 Day 4 Day 5
Period
EDM30 No.1 DM30 No.2 DM30 No.3

Figure 5. Overall OEE of DM30 NO.1, DM30 NO.2 and
DM30 NO.3

(%)
3

Average

DM30 No.1’s single-session peak OEE of 84.83%, nearly
reaching the world-class threshold, provides an empirically
grounded near-term target for all three machines. The fact
that this performance was achieved under actual operating
conditions in a Nigerian quarry environment, rather than in
controlled testing, demonstrates that the target is physically
achievable with existing equipment. Reaching it consistently
requires eliminating the structural causes of availability and
performance losses identified above, rather than capital re-
placement of the drilling fleet.

4.7. Strategic recommendations

Based on the foregoing analysis, three targeted interven-
tions are recommended in order of expected impact:

1. Transition from corrective to predictive maintenance.
Equipping the DM30 XC fleet with condition-monitoring
sensors on hydraulic circuits, air-compressor bearings, and
rotary head components would enable fault detection prior to
unplanned stoppage. The literature on IoT-enabled OEE track-
ing suggests availability improvements of up to 20% in com-
parable applications [35,36] For DM30 No.3 specifically,
where availability losses are most severe and consistent, this
intervention would yield the largest absolute OEE gain.
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2. Implement standardised drilling operating procedures
and performance tracking. The high intra-machine performance
variance observed in DM30 No.2, and the chronic speed losses
in DM30 No.3, are consistent with the operator-skill and oper-
ating-parameter explanations documented [9] and [31]. Shift-
level performance feedback dashboards displaying real-time
cycle time against the 16 minutes ideal, combined with a
crew-level performance review protocol, would create ac-
countability for speed losses that currently go untracked.

3. Implement systematic OEE monitoring as a standing
operational practice. The fifteen-session dataset employed
here is sufficient for a diagnostic study but insufficient for
ongoing operational management. Installing a permanent,
digital OEE tracking system, recording downtime causes,
hole counts, and cycle times at shift level for every machine,
would generate the longitudinal dataset required to detect
deterioration trends, schedule predictive maintenance inter-
ventions, and objectively evaluate the impact of any im-
provement initiative [11, 37, 38].

5. Conclusions

This study applied the Overall Equipment Effectiveness
framework to evaluate three Epiroc DM30 XC rotary
blasthole drilling machines at the Dangote Cement Plc lime-
stone quarry, Obajana, Nigeria. The principal conclusions are:

1. Average OEE values of 66.73%, 58.27%, and 48.31%
for DM30 No.1, No.2, and No.3, respectively, confirm that
no machine achieved the world-class 85% benchmark, and
that DM30 No.3 operates in a range classified as unaccepta-
ble in the OEE literature.

2. All productivity shortfalls reside in the Availability
and Performance dimensions. The uniformly perfect Quality
Rate of 100% across all observation sessions demonstrates
that hole quality is not a constraint, and corroborates that the
drilling crew’s technical competence is not in question.

3. Unplanned downtime is the dominant loss category for
DM30 No.3, where a single 306 minutes stoppage reduced
one session’s availability to 53.64%. Reactive maintenance
practices are the structural cause, and predictive condition
monitoring is the appropriate remedy.

4. DM30 No.2’s single-session OEE of 87.27% demon-
strates that world-class performance is mechanically achiev-
able with the existing equipment under current site condi-
tions. Closing the gap between this peak and the machine’s
average requires addressing the performance inconsistency
attributable to operator and operating-parameter variability.

5. OEE provides a practical, field-deployable framework
for quarry drilling performance management in sub-Saharan
Africa. Its adoption as a standing operational metric, rather
than an episodic research tool, would support data-driven
maintenance decision-making and underpin the continuous
improvement culture necessary to sustain productivity gains
at large-scale cement quarries.
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Ka0abIKTBIH KAJNbI THIMAUIIK KOPCETKIIH MaiaJIaHa OTBIPBIIL, IKTAC
KapbepiH/ie *KAPbLIFbIII YHFBIMAJIAPAbI OYPFrbLIAYFA APHAJIFAH
JKAOIBIKTHIH THIMILTITIH OaraJjay

K.A. I/IILOBy*, 9.b. Camanu, 2.U. Ouur6o, H. Ayny, ©.0. benmxamun

Tay-xen ici kagpedpacwi, [ococ ynusepcumemi, /lxcoc, [lnamo wmamul, Hucepus

*Koppecnonoenyusa ywin agmop: idowuk@unijos.edu.ng

Annarna. JKapbUFblll YHFBIManapsl OYprbUIay Tay JKBIHBICTapbIH AIllBIK UTepy/eri HeTi3ri ornepanus 0OJbI TaObUIa/IbL,
amaiiza AQpukamarsl IEMEHT eHAIpici XKaFaalbIHIa OYPFRUIAYAbIH HalijanaHy THIMAUIIT CAaHABIK TYPFBIAAH JKEeTKUTIKTI 3epT-
TeNIMeTeH KYHiHze Kajibi oThp. OCHl 3epTTeyAe sKabbIKThIH JKaNIBl THIMIUTITIHIH KepCeTKilIiHe HeriznenreH tocia (overall
Equipment Effectiveness, OEE) O6amxannarer, Korn mrateranarsl Dangote Cement Plc koMITaHUSICBIHBIH 9KTac KapbepiHAerTi
epiroc dm30 XC yur >kapbUIFBIII YHFBIMAJIAP/Ib! alfHAIMaNbI OYPFbUIAY CTAaHOKTAPBIHBIH XYMBICHIH Oaranay »oHe OHIMIUIIKTI
JKOFANTYIBIH HETI3ri Ke3IepiH aHBIKTay YIIiH KOJAaHbUIamsl. Jlamaiblk AepekTep YII ail imriHme KYHZI3Ti aybIchIMza >kal-
JBIKTBIH JKYMBICHIH OH Oec Oakpuiay OapbIChIHAA KHHAIABI-Op CTaHOK YIIiH Oec. OnepaTopiap b KypHaIIaphl, TEXHUKAIIBIK
KBI3MET KepceTy ka30aaphl jkoHe TiKeslel JajaiblK OakpuIayiap HETi3iHAe JKOocTapiaHFaH )KYMBIC YaKbITHI, dKOCHAPIbBI KoHE
JKOCTIapJIaH THIC TOKTAIl Kally, OypFbUIaHFaH YHFBIMAJIAp/IbIH JKaJIIIbl CaHbl, HAKTHI IIMKJ YaKbITHI )KOHE YHFbIMAIap/IblH canachl
tipkengi. OEE kepceTkimi KoJI KeTIMAUTIK, OHIMAUIIK jkoHe cama Ko3(HUIMEeHTTepl HeTi3iHAe ecenTeni, colaH KeiH KyH-
JEeIKTI MOHAEp 9p MallrHa YIIiH oprama 6onasl. 66.73% kypaiiteiH eH yiakeH OEE oprama moniHe 81.82% Koi skeTiMIuITiK
xoHe 81.56% enimainik koap¢unmentrepi 6ap Nel dm30 mammnacsr Ko sketkizni. OEE makcumanabl TOyJIKTIK MoHI
84.83% xetri. Ne2 dm30 mammnace yinin OEE opramra moni 58.27% Kypassl, KOs xeTiMIiik koddduimentrepi 83.27%
xkoHe eHIMAUIK 69.97%. OEE Makcumanmpl TOymiKTiK MoHI 87.27%-Fa TeH, aybICBIMIAp apachIHIAFbl alTapIibIKTan
aiipipManbuIbIKTapAbl kepceTTi. Ne3 dm30 mammnuacel 73.27% Ko KeTiMALTIK KodpduuueHTrepi xone 65.93% enimaimniri
ootieramra OEE - 48.31% eH TemeHri oprama MoHTe e 0onapl. balikanran aypIchIMAapabIH OipiHAe jKOCTIapiaH ThIC TOKTAIl
Kay y3akThiFel 300 MUHYTTHI Kypajbl. bapiblk TipKelIreH YHFbIMaNap OCNTiICHTeH KaObUIiay KpUTEpUIepiHe Colkec Kei,
COH/IBIKTaH 9p MaIMHa YIIiH cana koddpduimenti 100% kypansl. Ocpinaiima, OEE-HiH OalikanraH TeMeHeyi KOJ KeTIMAIIIK
NICH OHIMIUTIKTIH KOFaayblHA OaiIaHBICTBI OOJIIBI, OJIAPABIH CABICTRIPMAJIBI YJICCTEPl MalllMHAIAP apachiHIa op TYpJii 00J-
Jbl. AJIBIHFaH HOTIKEJIEp TEXHHUKAJBIK KbI3MET KOPCETYl OcTapiayIblH, OlepaTopaapablH THIMALTITIH OaKbUIayIbIH JKOHE
OyprbuIay MPOLEAypalapblH CTaHIAPTTAy bIH 0aChIMABUIBIFBIH Heri3aeini. MyHnail mapanap ska0qbIKThIH THIMIUTIITIH KoHE
OKTacC JKETKI3UIIMIHIH CEHIMAUIITIH apTTBIpYbl MYMKiH, Oipak olapiblH THIMALIIT y3aK Oakpulay apKbUIBI pacTaylbl KaxeT
ereni.

Hezizzi co30ep: sncabovikmuly dHcannsl MUIMOLLICT, HCapbligblil YHRLIMALapObl OYPeblady, JKMac Kapvepi, 0oricamobl mex-
HUKATBIK KbI3Mem Kopcemy, may-KeH onimoiniei, Hueepus.

Ouenka 3¢ exTBHOCTH 000PYIOBAHUS NJIA OyPEeHUS] B3PbIBHbIX
CKBAKMH HA U3BECTHAKOBOM Kapbepe ¢ UCIO0JIb30BAHNEM MOKA3ATEJIA
o0wiei 3ppeKTUBHOCTH 000PYAOBAHUS

K.A. I/I/:LOBy*, 0.b. Camanu, 2.U. Ouur6o, H. Ayny, ©.0. benmxamun
Kageopa ecopnoco oena, Yuusepcumem [oicoca, Hococ, wimam [lnamo, Hueepus

*4emop ons koppecnondenyuu: idowuk@unijos.edu.ng

AnHoTtaunus. bypeHre B3pBIBHBIX CKBKHH SBIISICTCS OCHOBHOW OIEpallei MPHU OTKPBITOW pa3paboTKe CKAIBHBIX TOPOL,
OJTHAKO SKCIUTyaTalMOHHas Y3QPEKTUBHOCTh OypEHHS B YCIOBHSIX [IEMEHTHOTO IPOU3BOICTBA B A(pUKE OCTACTCS HEOCTATOY-
HO M3Y4YEHHOH B KOJMYECTBEHHOM OTHOIICHNH. B HacTosIeM Mcciie[oBaHu TOIX0/1 Ha OCHOBE IMoKazaTes oomer addexTrs-
Hoctu obopynoBanus (Overall Equipment Effectiveness, OEE) npumensiercst st OlieHKH paboThl TPEX CTAaHKOB BpallaTesIbHO-
ro OypeHwust B3pbIBHBIX ckBaknH Epiroc DM30 XC Ha u3BecTHsIKOBOM Kapbepe koMmmnanuu Dangote Cement Plc B OGamxkane,
mrar Koru, Hurepus, u BbIIBICHUS] OCHOBHBIX MCTOYHHKOB IOTEPh MPOU3BOAUTENbHOCTH. [loneBrle maHHBIE COOMpAINCh B
TEYeHUE TPEX MECAIEB B XOAE IATHAUATH HaOIIoAeHnH 3a paboTol 000pyJOBaHNS B THEBHYIO CMEHY — I10 IISITh JUISl KaXK/I0TO
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craHka. Ha OCHOBaHMM >KypHaJOB OIIEpaTOpOB, 3aIlceil O TEXHWYECKOM OOCIY>KMBaHMM M HETOCPEICTBEHHBIX IOJIEBBIX
HaOMIOAEHNH PErMCTPHPOBAIIICEH 3aINITAHUPOBAHHOE BPEMsS PaOOThI, IUIAHOBBIC M BHEIUIAHOBBIE NPOCTOH, 00IIee KOIHMIECTBO
poOYpEHHBIX CKBaXKHMH, (haKTHUECKOoe BpeMs LMKJIA U KauecTBO ckBaxuH. [lokazarens OEE paccunThiBaicst Ha OCHOBE KO-
(UILMEHTOB TOCTYITHOCTH, IPOU3BOANTENFHOCTH M KaueCTBa, IIOCNIe Yero CyTOYHbIe 3HAYEHHS YCPEOHUTHCH U1 KXKIOro CTaH-
ka. HanbGonbiee cpennee 3nauenrie OEE, cocraBuBniee 66.73%, 6b110 nocturayto crankom DM30 Nel npu xoaddunmenrax
nocrynHoctu 81.82% u nponsBogurenbHocTH §1.56%. Makcumanbaoe cyrounoe 3Hauenue OEE nocrurio 84.83%. /s cran-
ka DM30 Ne2 cpennee 3nauenne OEE cocraBuimo 58.27% mnpu koaddunueHTax 1o0cTynmHocTd 83.27% U IPOU3BOAUTEILHOCTH
69.97%. MaxcumainpHoe cytouHoe 3Hauenue OEE, paBHoe 87.27%, yka3pIBaio Ha CYIIECTBEHHBIE PA3INYMSA MEXKIYy CMEHAMH.
Crarnox DM30 Ne3 nmen nanmenbinee cpenaee snauenue OEE — 48.31% mpu xoaddunmentax mocrymHocTa 73.27% ¥ npous-
BoxuTesnbHOCTH 65.93%. B onHy 13 HaOMOAaEMBIX CMEH MIPOJOKUTENBHOCT BHEIIIIAHOBBIX NMpocToeB npeBbickiia 300 MUHYT.
Bce 3aperucTprpoBaHHbIE CKBa)KUHBI COOTBETCTBOBAIIM YCTAHOBJICHHBIM KPUTEPHUSIM NPHUEMKH, MOATOMY KOd((HUIMEHT Kaye-
cTBa Iyt Kaxkaoro cranka coctaBmi 100%. Takum obpaszom, Habmogaemoe cHikeHre OEE 6pu10 00ycCiioBIeHO OTEPSIMH 10~
CTYITHOCTH W MPOM3BOJUTENHFHOCTH, OTHOCUTENBHBIN BKIIAJ KOTOPBIX Pa3InyaICs MEXTy CTaHKaMH. [loy4yeHHbIe pe3ysibTaThl
00O0CHOBBIBAIOT IPHOPUTETHOCTH IIAHMPOBAHUS TEXHUUECKOTO 0OCITy>KHBaHHS, MOHUTOpHHTa 3(p(heKTHBHOCTH PabOTHI omepa-
TOPOB W CTaHJapTU3aluu npouenyp Oypenus. Takue Mepbl MOTYT MOBBICHTH 3(Q(EKTHBHOCTh 0OOPYAOBaHUS M HAJIEKHOCThH
MIOCTaBOK M3BECTHSAKA, OTHAKO NX PE3YyIIbTATUBHOCTH TPeOyeT MOATBEP KICHHUS IIOCPEICTBOM O0JIee [UTNTEIEHOTO MOHIUTOPHHTA.

Knrouesvte cnosa: odowas s¢pgpexmusnocmos 060pyoosanust, OypeHue 83pblHbIX CKEANICUH U3BECHHSKOBHIL Kapbep, npe-
OUKMUBHOE MeXHUUeCcKoe 00CIYICUBANUE, NPOU3B0OUMENLHOCTb 2OpHbIX pabom, Huzepus.
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