Innovation

Quick Hitch Fan Cradle

- Sarry ot
Newcrest Mining Ltd - Cracow Gold Mine

The Problem - How do we make hanging secondary UG vent fans safe and efficient?

Underground secondary ventilation fans often require constant removal and re-installation. Large secondary fans are bulky
items and can weigh in excess of 500kg. Installing secondary fans underground has traditionally been a very hazardous task and
can take several hours of inefficient heavy labouring.

The traditional way of hanging a secondary vent fans consist of the following steps.

1. Initial installation of eye-bolts or brackets into the roof, usually performed by a service crew member using a handheld rock
drill and working from an elevated work platform.

2. Lifting the fan to the backs using an elevated work platform [sometimes with specially designed brackets to hold the fan).

3. Service crew members on the same elevated work platform then wrap chains around the fan and attach them to the
previously installed eye bolts in the backs.

The key risk exposures are:
e Straininjuries.
o Workers during both processes are exposed to heavy intensive manual labour.

Crush injuries.
o Large fans can take up 70-80% of the available space in the roof, leaving little room to work around. While
attaching chains and fitting cables a slight shift in the load or movement of the IT can result in a crush.
o Having heavy loads and personnel in the same lift exposes workers if the load were to drop or topple during
the lift due to human error, incorrect loading, hydraulic failure, poor tie-down, or insufficient counterweigh.

Fall Hazards.
o When lifted into the air to attach bolts or chains, workers are often observed hanging over the side of the
baskets to reach around the fans to complete the task.

Mechanical failure.
o The chains used to secure the fan to the backs must be specifically rated to hold the load and withstand the
constant vibration created by the fan over long periods. Incorrect rating of chain, previous usage, damage or
incorrect securing can result in a fan drop.

Inefficient.
o The traditional method can take a number of hours and is an inefficient use of time, labour and equipment.

The Solution

No particular incidents occurred at Cracow Mine to prompt the redesign, but JHA's for the task continually resulted in high
residual risks due to an inability to eliminate or further reduce the risk inherent in the old method. The highest residual risk
concerns were crushing and fall injuries to workers due to the height involved and the weight of unsecured items able to crush.
The elimination of hanging fans altogether (having them sit on the ground) was considered, but was deemed impractical due to:
Extensive re-development or stripping in established areas, The potential for damage to fans by being in a strike zone, Rocks/
debris being sucked into the fan by being close to the ground in declines, Inefficient pick-up and outlet zones for the air flow if
positioned off-decline on the ground.

Removal of people from the process of hanging was deemed the only way of comprehensively addressing the residual risks.
Next in the hierarchy of control substituting was considered: Manual attachment (exposing people) substituted for some sort of
mechanical attachment (personnel exposure eliminated] was required. As a result the Quick Hitch Fan Cradle was designed,
developed and implemented into mine wide service at the Cracow Gold Mine.

The Quick Hitch Fan Cradle was initially scoped and designed onsite by the management team and then sent to AECOM
engineers for formal drafting, specification of materials and certification of design fit for purpose, including manufacturing and
testing instructions. (See attached engineering drawings).

The quick hitch fan cradle works by allowing any fan to mechanically attach to a pre-hung receiver in the backs, without the
requirement for any person to be within the dangerous crush and drop area at the time of hanging or removal. The solution also
takes a fraction of the time for fan installation and removal.

The design was initially trailed on one fan to prove success before further orders were placed. Workers in the mine found the
process faster, safer and easier than the traditional method. All fans at Cracow are now hung using the quick hitch fan cradle.
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Method and components
The quick hitch fan cradle consists of the following main components: (also pictured below)
e |T extender arm - Not part of the fan cradle, but used to carry and hold the Receiver cradle against the roof while a
jumbo drill installs resin rock bolts through its bolting points.
e Receiver cradle - this | shaped bracket is pre-installed in the roof before a fan is required. The receiver cradle
receives the hitching rail and holds the fan against the roof.
e Hitch rail - provides the interface between the fan and the receiver cradle. The hitch rail has standard spaced hitching
hooks on the top side which attach to the receiver cradle. The bottom side has movable brackets that attach to the
lifting points on the top of the fan. The movement of the brackets makes the fan cradle generic to all fans.

Installation of the fan simply requires the fan to be lifted into place using a fan lifting cradle attached to the front end of an IT.
The IT operator lines up the hitching hooks on the hitch rail with the receiver points on the bottom of the receiver cradle and
slides the two into place with the assistance of built in guilds. Once the fan is hitched, the IT lowers the lifting cradle and the fan
remains in place. Removal of the fan requires the opposite movement.

Hitching and unhitching requires positive up-lift pressure and either forward or backward movement to un-couple the hooks
from the receiver. There are no moving parts and positive “red painted” indicators on the leading edge of the insertion plates
provide visual confirmation of successful hitching before the IT operator moves away. The fan cradle can be installed on any
gradient, however the entry direction of the receivers must be at least down-hill to further resist any “bounce out” of the locking
mechanism if hit by a passing heavy vehicle. The actual blow direction of the fan can face either way.

Two additional but redundant safety aspects were added to the design for peace of mind.
1. Locking plates can be installed behind the hitch receiving points to completely encase the attachment points. If necessary.

2. Secondary safety chains can be wrapped around the fan for peace of mind. To avoid risk they can be pre-attached in two parts
to designated hang points before the fan is hung and joined below the fan to avoid any worker being required to place
themselves in a fall/crush location above the fan. This will not impede the installation process.

Benefits

The use of the fan cradle has been fully implemented throughout the Mine. The use of this system has significantly reduced
the risk to personnel during hanging and removal of secondary fans, reduced the latent risk of fan drop and has had more than
100% pay back in less than 6 months due to the speed and efficiency of fan moves.

e Fall or crush risk to personnel during the installation/removal process - eliminated.
e The lifting of personnel in a basket during a heavy lift - eliminated.

e The mis-selection of damaged or under-rated primary hanging chains - eliminated.

e Poor tie down and attachment of the chains to eye-bolts - eliminated.

e Manual process to install eye-bolts - eliminated.

e Manual processes to attach eye-bolts to the backs at height - eliminated.

e All tasks required are completed mechanically. Heavy manual labour- eliminated.

e The cradle has been designed, engineered and certified to task. Failure risk - ALARA.

Transferability

The fan cradle is completely transferable to any mine/tunnel project requiring secondary fans. The generic hitch rail can be fitted
to any fan with lifting points. The cradle will suit both metal and coal mines. Newcrest has not placed any IP on this product, and
gives the information freely in the hope of achieving a safer industry.

Innovation

A search of the Australian industry conducted by site before commencing on this project found no other commercially available
method.

Image 1 - Hung
fan Twin 110kw
Image 2 - Hung
fan Twin 110kw

(Rockbolts - supporting cradle)  (Receiving Points) (Receivin g cradle) (Hitch Rail) (Secondary Chain points) (Lock plates)

(Red leading edge to demonstrate positive” interlocking”)
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(Leading edge “lock in” indicator) (Horizontal plates) (Leading Lip) (Secondary locking plate) (Alternate attachment points for

different sized fans)

Image 3 - Close-up of hitch point (Side View)

(End gap to allow indicator edge to protrude) (Split receiving plates) (Guide rails) {Leading lip)

Image 4 - Close-up of hitch point (Top View)
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Image 5 - IT extension arm (IT Quick hitch attachment)

Image 7 - Installed Receiver cradle.

Image 6 - IT extension arm [receiver cradle attachment points)

(Receiver points]  (Rock bolt  (Built in guides)
attachment
points)

Other Notes:
e Construction cost in a batch of 5, was approximately $6000 each, all inclusive.
 Engineering design, drawing and certification of design, approx $25,000.
e Allinstallations have been incident free.
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