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The wet draw point on GBC is typically situated
at the periphery of the cave boundaries, formed 0

when water from the cave boundary mixes with ’ .

the fine material. There is also a wet draw point # )
located in the middle of the panel, the interaction 0 i) )
between the soft zone material type, which is D D 5 "
predominantly composed of fine material, and
water, see Figure 6 below.
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3 INTEGRATED SCHEDULE OF
REMOTE LHD AND PANEL
RELIABILITY PROGRAM

3.1 Panel Categorization

The problem of wet draw point spreading on
GBC panels was resolved through the
transformation of manual LHDs into remote
LHDs. However, the swift expansion of dry
panel into wet panel consistently surpassed the
quantity of remote LHDs available on GBC, as
depicted in Figure 9.
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GBC panels that lack any wet or influenced draw
points are considered manual LHD dedicated
panels. Conversely, panels with a minimal
number of wet and influenced draw points and
insignificant operational issues are labeled as
alternating panels. Panels with numerous wet
and influenced draw points and higher
operational constraints fall under the category of
remote LHD dedicated panels. Table 1 below
illustrates the classification of panels and the
quantity of each type based on the status of wet
draw points during end of fourth quarter of 2023.

Table 1 Panel Categorization
Panel Categorization Total
Remote LHD Dedicated Panels 16
Manual LHD Dedicated Panels 8
Alternating Panels 10

A comprehensive checklist must be completed
when transitioning the LHD from remote to
manual on alternating panels. During the

production cycle, the panels listed in Table 1 will
undergo panel reliability program as per the
integrated schedules outlined in the subsequent
chapter.

3.2 Panel reliability Program

The primary objective of the panel reliability
program is to ensure that the GBC panels remain
in optimal condition to facilitate safe and
sustainable production. A target for panel and
draw point availability is set to control the
number of panels and draw points that can be
taken out of operation, considering the cave
production and equipment capacity in line with
the forecasted tonnage target.

In the fourth quarter of 2023, 5 panels will be
allowed to be down during each shift for
reliability programs, with 2 panels earmarked
for major repair and standardization, another 2
panels allocated for minor repair, and 1 panel
reserved for secondary breakage and daily panel
preventive maintenance (PM) activities. The
panel reliability program for wet panels
necessitates a 12-hour idle protocol. Any work
conducted for more than 12 hours within a 75 m
safe distance of wet draw points requires
shotcrete to be applied on the wet draw point.

3.2.1 Panel and Draw Point Maintenance

Daily Check and Panel Preventive Maintenance
(PM) are conducted to ensure the smooth
functioning of panel infrastructures including
the rock breakers, chutes, pipe services, draw
point water sprayers, grizzly cameras, and
remote infrastructures etc. The maximum time
allocated for each PM panel implementation is 6
hours.

To enhance the availability of draw points,
secondary breaking activities are carried out.
These activities involve conventional breaking
using manual or remote mobile rock breaker and
water cannon, as well as blasting activity. The
secondary breaking activity schedule is
determined by analyzing the historical data of
Tons between Secondary Breakage (TBSB) as
calculated in Equation 1. This data provides an
average estimation of the number of tons that
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can be extracted from a single draw point after
the successful implementation of secondary
breaking activity (SB Event), until the draw
point becomes hang-up for the second time.

The material type and the maturity of the cave
are the main determinants that have a substantial
impact on TBSB. These factors play a crucial
role in defining the fragmentation of the material
at draw points. The TBSB number is utilized to
forecast the occurrence of draw point hang ups,
and it aids in estimating the schedule for hang up
treatment. A lower TBSB value suggests a
greater frequency of secondary breaking activity
that is required.
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Panel refinement refers to the process of
enhancing and rectifying the infrastructure and
environments of panels in response to any issues
that cannot be resolved within a single shift.
Minor repairs involve simple tasks that can be
accomplished within a shorter timeframe, such
as repairing the floor, fixing the lintel/brow steel
set, addressing panel services, repairing the rock
breaker, repairing the cover of drain holes, fixing
the top frame grizzly, repairing or repositioning
remote LHD infrastructures, and providing
supplementary ground support. On the other
hand, major repair panels require intricate
procedures and a longer duration for completion,
such as significant tunnel rehabilitation, lining
ore-pass or chute-pass, and standardizing panels.

Panel Standardization is an ongoing process
aimed at refining the single panel to ensure an
optimal environment for remote LHD
operations. Through this process, historical data
has demonstrated a noteworthy increase in
productivity, for remote LHDs operating on
standardized panels. An illustration of this
productivity enhancement can be observed in the
case of Panel 30 West, where panel
standardization was implemented as shown on
Figure 10 below.

Panel Productivity Comparison
Before vs After Panel Standardization (P30W)
250 25

=
3
5 200 20 g
2 S
? 150 15 %
€ 100 10 3
50 5
Before After
[ Tons per Hour 160 211
== Bucket per Hour 15 22
- Il4 -
- 8
% % "0
bl
A &
-+/1
-+/4 # #



9th International Conference and Exhibition on Mass Mining, Kiruna Sweden 17-19 September 2024

5 1 )"
- mnr # -
- ,!
The integrated schedule is prepared in

accordance with the monthly production plan
preparation. The most recent inspection data of
draw point class is used to update the actual
quantity and position of both remote and manual
class draw points. By working together with the
operations, mechanics, electric, and automation
team, a timetable is established for daily
inspections and panel preventive maintenance
(PM) tasks.

The schedule for panel refinement activities is
formulated based on the severity of panel
backlogs database. Pre-production activities
progress near the wet draw point is updated and
considered as well. Furthermore, Geotech
monitoring is included by identifying the
specific areas that necessitate regular monitoring
in cooperation with the Geotech team.
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and to provide guidance to all parties involved in
the daily production in GBC.

3.4 Key Success of Integrated Schedule

The engineering and operation departments
collaborate closely to ensure that all tasks and
their interdependencies are executed according
to the predetermined integrated schedule. Any
delay in the reliability program of a specific
panel can have a significant impact on the
overall production scenario. During the fourth
quarter of 2023, GBC successfully attained an
average of 133K dry metric tonnes per day
(dmtpd), surpassing the target by 100.4%.
Additionally, the average mucking compliance
stood at 82%, exceeding the 80% target, while
accommaodating 10% of wet draw points. These
remarkable achievements at GBC Mine
demonstrate the effectiveness of the integrated
schedule.

4 CONCLUSION

The remote LHD has been widely assigned in
GBC mine due to the increase in the spread of
wet draw points. Several key actions have been
taken to promote sustainable remote production
in the GBC mine, such as intensifying the use of
copilot and autopilot to enhance the productivity
of remote LHDs, employing muck bumpers and
geobrugg for protection during the interaction
between wet production and pre-production
activities, utilizing wet muck blending to
prevent spillage into haulage level, developing
the skills and capabilities of operators,
improving ventilation to eradicate the dust issue,
and establishing a remote environment system
by utilizing supporting remote equipment such
as remote mobile rock breakers, remote water
cannons, and drones for inspection.

The implementation of the integrated schedule
of the mucking remote LHD, manual LHD and
panel reliability program has proven to result in
sustainable and safe production in the GBC mine
in the form of achieved tonnage target and the
compliance. The integrated schedule broadly
incorporated all production parameter and

765

constraints on the field, especially the wet draw
point operational with lower flexibility
compared to dry draw point production.
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