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GOLDEN TIMES IN PAPUA NEW GUINEA
巴布亚新几内亚的黄金时代

Chinese investment abroad  • Exploration drilling  • Front-end loaders
海外的中国投资 •  钻探 •  前端装载机
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AS exploration drilling steadily moves tow-
ard jobs involving deeper deposits in 
remote areas, requirements for more power-
ful drills, longer-lasting core bits and better
driller accommodations ar e being met by 
industry suppliers. 

At this year’ s PDAC trade show , Boart
Longyear released its new flyable SC11 rig,
touted as the only compact, modular rig in its
class that offers 5456 Nm of torque and can
manage PQ-size rods. 

The drill is a surface exploration rig targeted
at the 1,300- to 1,500-m NQ market, and can
be broken down into manageable modules.

“The SC11 is built fr om Boart Longyear’s
proven LM technology and designed for use
in surface applications wher e access is 
limited and drill footprint is a critical consider-
ation,” said Craig Mayman, global pr oduct
manager for capital equipment. 

“It’s extr emely flexible—conveniently as-
sembling and disassembling in flyable, com-
pact modules—and in colder r egions, its
compact size enables operation inside a drill
shack.”

The SC11 was literally built around the en-
gine—a John Deer e 4045HF485, 4.5-liter ,
Tier 3 diesel rated at 172 hp (128 kW)—to
take advantage of its high power rating. The
SC11 delivers large-diameter and deep-hole
drilling capacity with a 132-kN pullback 
rating and PQ handling capacity. The rig fea-
tures a variable-speed motor that pr ovides
low-end torque output of 5,456 Nm at the
head for tri-cone drilling and a 1,230-rpm
speed for diamond drilling. 

The rig also has efficient hydraulics to eas-
ily make or br eak r od joints and transport
rods safely.

Hydraulic actuators contr ol the rig’ s r od
handler, providing movement in three dimen-
sions. The rod handler has proximity sensors
to pr otect the operator by pr eventing r od
drops when operators are nearby. 

A laser beam system positioned between
the helper and r od-handler contr ol panel
stops movement when drillers enter the op-
erating area. Once the beam is interrupted,
the rod handler immediately stops and can
only be restarted when the driller resets it.

The rig uses Boart Longyear’s Nitro Chuck
with gas-charged springs that actuate the
jaws holding the r ods to pr ovide fail-safe 
operation. Control panel levers also feature
lift-to-shift rotation and feed actuation that
protect against accidental actuation.

The SC11 has been designed to br eak
down into flyable modules, with the heaviest
lift weighing 680 kg (1,500 lb), and depending
on drill configuration, it is transportable in nine
or 11 (with skid base and rod handler) lifts.
Lifting points are positioned at the module’ s
center of gravity to provide a balanced load,
while quick-connect hydraulic couplings
speed assembly and disassembly and 
prevent oil spills. All modules utilize visible
guides to help operators quickly align and 
assemble the rig, speeding up the setup
process. Pressed steel framing with male-
female joints help the modules dr op into 
position and highly visible jacking and lifting
points make assembly and disassembly safe
and easy. The SC11 is built at Boart Long-
year’s Perth, Western Australia, facilities and
units have been field tested in New Zealand
and Indonesia.

Monika Portman, Boart Longyear’s product
manager for coring products, introduced two
recent developments in the company’s core-
bit lineup.  A new XP line of surface-set bits
includes 11 configurations designed to last
up to thr ee times longer than conventional
surface-set bits and eliminate the need to 
utilize alternative bits in broken ground. The
company sees the largest market for these
bits in the coal sector.

“Our goal was to redefine the surface-set
category and set a new benchmark for 
productivity in soft and sedimentary applica-
tions,” said Portman. “Early testing of the new
surface-set bits confirms the str ength of the
engineering and technology applied in their
development.”

The new SurfaceSet XP bits featur e an 
impregnated cr own with multiple layers of 
diamonds that are claimed to provide signifi-
cantly increased lifespan. A patented Ultra-
matrix crown holds large, synthetic diamonds
in place as it continues to cut, compared with
traditional surface-set bits that use only a 
single layer of diamonds.

Portman said the bits’ RazerCut face 
design further incr eases pr oductivity by
quickly exposing the impregnated diamonds.
This design, she noted, delivers “sharp-out-
of-the-box” performance, with exposed cut-
ting surfaces for immediate drilling capability.

By delivering better cutting and deeper
penetration, the bit’ s Ultramatrix design 
reduces downtime where the bit is not cut-
ting. Hard seams often destroy traditional sur-
face-set bits, forcing operators to pull the rod
string out and change bits if gr ound 
formations vary at depth. 

The Surface Set XP bits are claimed to pro-
vide a “push-thr ough” capability in har d
seams, pr eventing unnecessary r od trips 
and enabling drillers to keep their string in 
the ground longer.

Portman said the company also has 
upgraded and expanded its Stage diamond
coring bit product line. 

The new bits include engineering upgrades
to the Stage3 waterways, a selection of
Stage bits with an optional new 16-mm
crown and an optional face-discharge fea-
ture. Since its release in 2007, said Portaman,
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EXPLORATION DRILL RIGS AND TOOLS GET UPGRADES

The new Surface Set XP line of bits can provide up to
three times longer life than conventional surface-set
bits, according to supplier Boart Longyear.
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the Stage3 diamond coring bit remains the in-
dustry’s tallest, with a cr own height of mor e
than 25 mm. Its patented design is claimed to
deliver better penetration rates, longer active
drilling in the hole and fewer rod trip-outs, in-
creasing shift capacity and overall meters
drilled.

“The new design features an expansion of
our patented window to improve productiv-
ity, a r evised window layout to increase
strength and also has our new patent-pend-
ing RazorCut face design. 

“The 16-mm model includes the upgraded
Stage technology and gives customers more
choice when operating at shallower target
depths.”

Upgrades to the Stage design include 
windows with r ounded cor ners for gr eater
durability. The new windows incr ease resist-
ance to damage caused by debris in frac-
tured ground conditions. 

The windows also feature a new Twin-Taper
design; they taper inward to create more ma-
terial on the window’ s inner diameter , in-
creasing material str ength and extending
product life. In addition, the tapered windows
produce high fluid velocity in the inner diam-
eter, resulting in better flushing of fluids, cut-
tings and debris.

Portman said the Stage windows are now
positioned to rotate in the opposite direction
of rod rotation, creating more surface material
which further incr eases the str ength of the
crown and improving performance in all types
of ground conditions.

Excore Bits Enhance Efficiency
NOT to be outdone, Atlas Copco also intr o-
duced a line of diamond coring bits during
PDAC, noting that their new Excore bit line is
based on the best featur es of pr eviously 
successful designs, but of fers new design
points and matrices to achieve optimized 
balance between design and metallurgy. 
According to the company, testing of the bit
line before launch was rigor ous, with mor e
than 10,000 m drilled in six different markets
under varying conditions

One of the Excore design team’s principal
objectives was higher penetration rate. 
As explained in the Excore product literature,
when drilling in dif ficult, br oken gr ound 
with increased risk of hole deviation or lower 
sample quality, the driller often must decide
whether to r educe weight on bit (WOB) 
or maintain penetration rate. 

Lower WOB makes it easier to drill straight
holes with higher core sample quality, while

at the same time r educing wear on the 
drill string. However , when r ock conditions
allow the driller to push for maximum speed,
the correct bit configuration for existing 
conditions is required. 

The Excore line, according to Atlas Copco,
allows the driller to optimize penetration rate
vs. WOB for optimal r esults in any type of
ground as each bit type covers a wider range
of conditions—resulting in a lower inventory 
of bit types required for any given drill site. 
The Excor e bit line is divided into thr ee
ranges: 
• For soft to medium hard rock with abra-

sive and fractur ed to competent forma -
tions (Matrix series 1-4);

• For medium hard to hard rock with slight-
ly abrasive and slightly broken to compe-
tent formations (Matrix series 5-8); and

• For hard to very hard rock with competent
formations (Matrix series 9-10).

Each Excore configuration is available in
various crown designs, including Extended
Channel Flush (ECF) for broken to competent
formations, Jet pr ofile for fast cutting in 
competent formations, and Face  Discharge
(FD) design for extr emely broken and triple
tube applications. 

Combining these featur es with dif ferent
available crown heights, from 10–16 mm, 
according to the company , pr ovidews an 
Excore bit for every core drilling application.
Atlas Copco provided several case histories
supporting its performance claims for the 
Excore line. At Boliden’s Renströms- gruvan
underground mine, for example, core drilling
at the 850-m level is carried out by Pr otek
Norr AB, a Swedish drilling contractor. 

Recent drilling by Protek Norr has been in a
zone in which normal diamond drill bit life is
roughly 100 m, so when sinking a 900-m-
long hole, the driller must pull the drill string
out of the hole eight times to change drill
bits—adding up to a big loss of productive
drilling time.

Atlas Copco’s sales engineer at the mine
suggested a test of an Excore with a Jet pro-
file. The first Excore drill bit tested had a serv-
ice life of 326 m and the best Excore bit in the
test had a life of 347.5 m. Overall, testing in-
dicated that the average life of the Excore drill
bits was 324 m, more than three times that of
the bits previously used by Protek in the same
formation. Similarly , South Africa-based
drilling contractor Drillcorp tested Excore bits
during a five-month contract involving 46
holes totaling 20,000 m of core drilling at a
gold mine west of Johannesburg.

By the halfway point of the contract, the
contractor was managing to drill about 
30 m per shift with an average bit life of 
60–70 m while penetrating fractured, trouble-
some ground. 

The contractor tested an Excor e bit, start-
ing in a hole with 250 m left to finish; normally,
a driller would expect to change bits at least
three more times for that hole, taking at least
6 hours to run the rods. 

However, the Excore bit finished the hole
without need of replacement and was able to
drill another 52 m in the next hole. The first
test bit pr ovided 302 m of life—four to five
times the life the contractor had achieved
with previous bits.
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Boart Longyear’s new SC11 flyable exploration drill
rig is designed to be transportable in nine to 11

helicopter lifts, with the heaviest module weighing
680 kg (1,500 lb).
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