SNOWY 2.0

PUMPED HYDRO PROJECT
MARICA UPSTREAM SURGE SHAFT

2 ORICA Rob Domotor — Manager Global Technical Services Excellence, Orica




The Snowy Hydro Story




Transmission to the grid

g

Tantangara Reservoir

HEADRACE TUNNEL

TANTANGARA INTAKE

Talbingo Reservoir

TAILRACE TUNNEL

TALBINGO INTAKE

Power station 800 metres below ground



x

—
—
—
——
—
v,
-

r
-

*

% o

] iy
&

‘.
g




ORICA

[ =

!

ST i AT T —







Marica Shaft
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Blast Level 26

| 'I.__-"__f . Level 26 Pattern Parameters
s Holes 27
) Blast hole
\ i 76mm & 51mm
. Diameter
. - BxS 1.6x1.6
| Depth 3.0m
| Explosive Packaged 55mm & 26mm
Pattern Square
Vibration Limit 100mm/s
\ ".II '.rl 1.2m
\

Sen Persplit 1.36 kg

Sen Pwrfrag 4.58 kg  Nasmn
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Blast Level 46
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Hole Diameters
102mm Reamers

Level 46 Pattern Parameters

76mm Production Holes
Simm Perimeter Holes

Holes 281
Blast hole
) 76mm & 51mm
Diameter
Cut Type 102mm Revolver
BxS 1.EBmx1.7m
Depth 2.2
Explosive Packaged 55mm & 26mm
Pattern Ring
Vibration Limit 100mm/s
Air
Stemming Stemming
Stemming
0.9m 1
1.0m 1.0m E
1.2m
Magnum 1.28 kg
Sen Pwrfrag 3.32 kg Sen Pwrfrag 3.32 kg 2 items
4 items 4 items Sen Pwrfrag 2.49 kg
3 items
2.2m 2.2m 2.2m 2.3m E
@76 mm @76 mm @76 mm @51 mm







Blast Depth In
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Blast Level 49 & 50

Level 46 Pattern Parameters

Holes 281
Blast hole
i 76mm & 51mm
Diameter
Cut Type 102mm Revolver
BxS 1.Emx1.7m
Depth 2.2
Explosive Packaged 55mm & 26mm
Pattern Ring
Vibration Limit 100mm)/s
Stemming -
Sen Pwrfrag 4.15 kg 1.6m
5 iteme Se.:e::rfraq 3.32 kg
24m 2.3m
Stemming Stemming
im r-'l_aanum 3.20 kg
Sen Pwrfrag 4.15 kg
5 items Se_:!::rfrag 332kg
ool 5.6m- s.1m
76 mm @76 mm a1 mm
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Exploring Technology Options

WebGen

Wireless Electronic Blasting Systems

Antenna

DRX™ Underground Pro

Pentex™ W Underground Pro booster
enclosing i-kon™ W detonator

Tether lock

Wireless communication through Rock, Air, and Water to initiate
Blastholes reliably and safely

%) orica
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KEY FEATURES

* i-kon™ detonator

* Pentex™ booster 4549

* Near-Field Comms (NFC) Encoding
* Up to 60 days in-hole sleep time

* Water resistant to 8 bar static pressure



Marica Shaft — WebGen™ Concept

T L STTLE

8m

8m

A . 1159.7RL

Stemming

1.7 1158.0RL

CivDrl.0 37.8 kg

V 11 0.45kg \
A 7.8 1151.9RL
Stemming
9.8 1149.9RL

CivDrL.0 37.9 kg

A 15.9 1143.8RL
Stemming
17.9 1141.8RL

CivDrl.0 37.9 kg

V 1 0.45kg
pLAI] 113570
@89 mm

Cut & Production

Public

F3

1159.7RL
Stemming
1.0 1158.7RL

ns CivDr1.0 13.5 kg
‘ace x1 0.45ka
3.2 1156.5RL
Stemming

52 1154.5RL

ns CivDri.0 13.5 kg
‘ace x1 0.45kg
73 1152.4RL

ns CivDri.0 13.5 kg
‘ace x1 045kg

i1.5 1148.2RL

Stemming

13.5 1146.2RL
ns CivDrl.0 13.5 kg
‘ace x1 0.45k

15.

7 1144.0RL

Stemming

7.7 1142.0RL

Stemming
9.3 1150.4RL

ns CivDr1.0 13.5 kg
‘ace x1 0.45kg

19.8 1139.9RL
Stemming
21.8 1137.9RL

ns CivDrl.0 13.5 kg
‘ace x1 0.45kg

240 1135.7RL:

889 mm

Perimeter

WebGen Pattern Parameters

Holes 155
Blast hole

. 29mm
Diameter

Charge weight

~38kg

BxS

1.8mx2.5m

Depth

24m

Explosive

Emulsion

Pattern

Ring

Vibration Limit

250mm/s
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Marica Shaft — WebGen™ Cut Design Alternative

1159.6RL
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Blast Level 51 & 52 Transition to Emulsion

Stemming Stemming

CivDr1.0 3.50 kg

Stemming
CivDr1.0 16.3 kg

CivDri.0 4.67 kg

5.0m L

o76 mm

2.0m

Sen Pwrsplt 1.82 kg
B items

5.0m
@76 mm

Level 51 & 52 Pattern Parameters

Holes 293
Blast hole
. 76mm & 51mm
Diameter
Cut Type 102mm Revolver
BxS 1.8mx 1.8m
Depth 5.0m
Explosive Emulsion and Packaged 26mm
Pattern Ring
Vibration Limit 100mm/s
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Blast Vibration Review

S0 mmys
A0 mm/s
30 mmjs |
20 mimy's

10 mmys i

0 mumys ¥

-0 mm/fs

=20 mm{'s

=30 mmi's

~40 mmyfs

-5 mmy's

Prok Wecfor Sum (150847

B.3s

-25 -L5s -1s -0.55 os 05s 1= 1L5s 25 258 35 35s 4z 455 55 558 Bs 6.5s Ts 758 Bs
Vibration Regression
100 y =3204.1x1%%
R?=0.7999
% 10
E
8
®
S
=
1
.
0.1
100 10.00 100.00
OR’m ® Seriesl ®  95% Prediction & AS2187 Mean Vibration Regression 85% Prediction  «-ooeeeer A5 2187
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Blast Level 55, 56, 57

217

Holes
Blast hole

. J6mm
Diameter

Pressure Gauges in this Sector Cut T‘fpe 102mm REVOIVEI-
BxS 1.8mx 1.8m
Depth 7.5m
Explosive Emulsion
Pattern Ring
Vibration Limit 250mm/s
Stemming Stemming Stemming

2.0m 2.0m 2.0m

CivDr1.0 7.94 kg CivDr1.0 7.94 kg

\
§
\

3.8m 3.8m

CivDr1.0 25.0 kg Stemming Stemming

5.8m 5.8m

\ CivDr1.0 7.94 kg CivDr1.0 7.94 kg

7.5m SN 7 5m-tand 7 5
@76 mm @76 mm @76 mm
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Level 70, 71, & 72 Pattern Parameters

Holes 154
Blast hole
) 29mm
Diameter
Cut Type 102mm Revolver
Bx5S 1.Bmx2.3m
Depth 9.5m
Explosive Emulsion
Pattern Ring
Vibration Limit 250mm/s
-I-S-h-"ﬂ'q
Llemmieg Firmming L
1 Bam 1w
Owlr 1.0 3018 kg
ek
tm
pmmng
el 1.0 470 g Chle i A 479 kg
]
Ciwir 1.0 208 by
= E s
Ly e 5 e i
it e s ma 289 mem
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Wireless Blasting Review

.

Tether Lock

Pentex™ W booster
enclosing i-kon™ W
detonator

Battery and Electronics

3 x Axis Antenna

Successful Blasting: Increased vibration limit and improved advance
rates using 89 mm holes and 9 m triple-bench designs at the Marica
Shaft.

WebGen™ Evaluation: Single-pass drilling and loading with WebGen™
was proposed to reduce crane lifts, drilling mobilizations, and service
disconnections, saving time and reducing risks.

Decision to Defer: Strong results from bulk emulsion and larger holes
led to deferring WebGen™ at Marica, though testing confirmed its
feasibility.

Future Application: WebGen™ designs remain valid for future Snowy
2.0 phases, like the Downstream Surge Shaft and Trifurcator
Breakthrougn.
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Overall Efficiencies

= Project Objectives: FGJV focused on safety, production, efficiency, and
quality to deliver the upstream surge shaft within tight project milestones.

f} Blast Optimisation: Blast designs evolution minimised blast holes,
@ reducing drilling and loading times, while multiple bench blasts in single
campaigns cut cycles and high-risk crane lifts.

~ Outcomes: Optimized designs, equipment upgrades, and operational
&Q() planning enhanced production, reduced risks, and aligned shaft excavation
with the project schedule.

T ‘Lessons Applied: Insights from Marica’s blasting campaign are being
shared across the project, emphasising collaboration and continuous
mm mm mprovementin complex engineering.
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X wf' 448 - MAR Shaft 90M

!i\ H.265 FullHD 20 FPS

9:40 AM 9:45 AM

*448 = MgRShaft 90M
ORICA
*2 CHANNELS

Pause (Ctrl+P)




THANK YOU!

orica.com
N linkedin.com/company/orica
} youtube.com/orica
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https://www.youtube.com/orica
https://www.youtube.com/orica
https://www.linkedin.com/company/orica/posts/?feedView=all
https://www.linkedin.com/company/orica/posts/?feedView=all
https://www.linkedin.com/company/orica/posts/?feedView=all
https://www.linkedin.com/company/orica/posts/?feedView=all
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