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Meeting Agenda

» Introduction
- Objectives

» High level cost comparison

» Elements of civil work resulting in greatest cost impact
» TSB

» Disposal

» Excavation methodology
» Productivity

» Conclusion
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Our key customers:

Introduction -
™

'Ausgrid
©

- Video link

- Garde - Who are we?
» Garde has been operating in NSW for over 40 years, specializing in Extra

high-voltage cable projects. TransGrid
» We are the marker leader of Extra high-voltage cable installation in NSW

~ We have completed over $500m worth of Electrical Infrastructure Projects in E -'} ,
the past 15 years i

» We have delivered 9 of the 11 major transmission projects for the Main E,’.,"';f;“ e

Electrical Authorities (Transgrid, Ausgrid, Endeavour Energy) in the past 20
years. This has led to Garde becoming the contractor of choice for
Transmission installation projects in NSW

» We have the largest fleet of transmission cable installation equipment in
Australia, including the largest cable drum trailer in Australia (designed by
Garde) which was manufactured in New Zealand and delivered to Australia

Electricity / government authorities

A

O TR

specifically for the PSF Project which is capable of carrying 6.5m wide x 60t :
drums of cable. : § talhan
8
Ma]or Current & Past Projects = —

- Endeavour Energy - 132kV backbone feeder for the Aerotropolis Project E | admhii
» Transgrid - 330kV Powering Sydney's Future (PSF) Project
» Ausgrid - 132kV Matraville to Maroubra (M2M) Project
» Transgrid/Lumea - 330kV Port Kembla ECI Phase
» Currently in final tendering stages of Marinus Link 320kV DC Project S S8 .
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SPECIALIST UTILITY INFRASTRUCTURE

-

» Specialist Utility Infrastructure
» Part of the STE Group
» Specialist Excavation Business, with focus on major infrastructure projects
and utility projects.
» Proven capability on NSW government projects including Western Sydney
Airport, WestConnex, NorthConnex and Sydney Metro
» Partnership with OEM suppliers of the specialist excavation equipment.

» Major Projects
» Recent award of the Gladstone to Fitzroy major water pipeline project in
QLD. The 120km project method of excavation was chosen over conventional
to provide programme & cost savings to the project and lower carbon footprint
by reducing number of other equipment items across the construction.

Electricity / government authorities
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Objectives

» Greater understanding of cost make up for cable
trenching works

» Greater understanding of alternative construction
systems and efficiencies within civil cable works

» High level cost comparison with comparable works
within the current market

» Greater understanding of cost saving options

GARDE
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High level cost comparison - selection

4.1.3 Capital cost estimate summary

A summary of the capital cost estimates for the preferred options are displayed below. Sections 4. 2 — 4.5 contain
detailed capital cost breakdown for each preferred option.

Table 4.4 Capital Cost Estimate Summary Table
Variant Description Route Total Capex (AUD) Life Cycle
OHL Overhead AC (2020 1 - via Tumut Morth $3,300,000,600 | 50 years
estimate)
| 14 Underground HVAC 1 - via Tumut North $17,140,000,000 | 50 years
' 2A-1 Underground HVDC 1 - via Tumut North $11.490,000,000 | 50 years
| 28-1 Underground HVDC 1 - via Tumut North $8,992 000,000 | 50 years
| 3A-3 Overhead in public 2/3 — via Blowering $9,626,000,000 | 50 years
land, HVAC & HVDC and Kosciusko
Hybrid combination
: 3B-3 Overhead in public 2/3 - via Blowering $7.,464 000,000 | 50 years
land, HVAC & HVDC and Kosciusko
Hybrid combination
| 4A-5 HVAC & HVDC 4 - via Hume Highway $11,450,000,000 | 50 years
Hybrid
4B-5 HVAC & HVDC 4 - via Hume Highway $9,053,000,000 | 50 years
Hybrid
| 4C-2 HVAC & HVDC 4 - via Hume Highway $10,420,000,000 | 50 years
Hybnd
Tabla 4.5 Capital Cost Estimate Summary Table — Gugaa to Wagga Wagga

Variant
Gugaa to Wagga Wagga | 330kV underground HVAC \ 3754,000,000 50 years

! Description ‘ Total Capex (AUD) Life Cycle




4.3.2 Option 2B-1 - Our estimate for civils & cable = $4,900/m

Terrain factors applied to Option 2B-1 are as displayed below:

Table 4.12 Option 2B-1 Terrain Factors

Terrain Factor Clearing | Geotech | Topography Easement Access

Difficulty Easy Medium Medium Medium |

The cost estimate for the preferred solution, Option 2B-1, is summarised in Table 4.13.

Table 4.13 Option 2B-1 cost estimate

Case Scenario Capex Report

Project Hume Link - Underground Ogptions Comparative Estimates

Project Variant 28-1

Capex Total 5 8,992,000,000 |AuD

Transmission Line Capex S 6,407,000,000 JAUD

Tranmission Cable I Tl I T2 | T3

Capital Cost Unit Comments

Subtotal 5 3,495,000,000 | $ 3,656,000000 | S 1,241 000,000 [AUD All in costs {induding

Installed Rate perkm 5 12,630,000 | 5 12 480,000 | 5 16,820,000 | AUD/km offsets, convertor stations,

installed Cost per km/NW 5 9827|5 9,713 | 5 13,020 | AUD/km/WW | reactor stations and UGOHs)

Subtotal 5 S 5 AUD Excludes offsets, convertor

Instalied Rate per km 5 ( 9,412 00O 5,412 000 9,545 000 km stations, reactor stations and

Instalied Cost per km/MW 5 TS ﬁ 5 "I98 | AUD/km/ MW | UGOHs

Line Design unit . e EAL CRADE

HVAC/HVDC HVDC direct buried cable |HVDC direct buried cable [HVDC direct buried cable |- ’I ISR NN D s A L W o G e SR L LTS
\foltage 4008 400) 400 kv - WATCH EXISTING

Power/Rating 1,285 1285 1,285| MW ! WARTING TAPE

Cinouit configuration Symmetrical Monopole |Symmetrical Monopele |Symmetrical Monopole |- &

Location NSW NSW NSW - =

Country Australia Australia Australia -

Length 277] 253 108km sBal. 2 el

Number of Reactor Stations 0 O 0f- e B AL S,
Number of Transition Stations o o of- T THERMAL RACKIEA

Number of Converter Stations B | | 2]- oy HWEE X TRUCHE CATLE, SR

| Cost Basis Unit T Do TRELTED TEMPERATLRE SENST
Labour 5 233,700,000 | 3 B40,400.000 | 5 351,300,000 |AUD s | 'h';'fT' 'Tf{:—l, r:;:" [_';b‘é‘i'—'- T
Materials $ 687.700.000 | 3 706,500.000 | 5 264,000,000 [AUD \\- ' A

Equipment s 580,200,000 | § 502,300,000 | S 225,000,000 | AUD “*""2:2;{:?"“” FERE DFTIC COMMUNICATIONS CABLES
|Enzineering & PM 5 175,100,000 ) 5 185,300.000 | 5 508,240,000 |AUD

Pre-Construction 3 145,700,000 | 154,200,000 ) 5 57,800,000 |AUD

Distribs S 105,000,000 | § 111,903,000 ) § 51,070,000 |AUD

Allowances 5 54,070,000 ] § 57,210,000 | § 26,310,000 |AUD




4.3 Option 2
43.1 Option 2A-1 - Our estimate for civil & cable = $7,000/m

Terrain factors applied to Option 2A-1 are as displayed below:

Table 4.10 Option 2A-1 Terrain Factors

] Geotech Topography | Easement Access

I Clearing

Terrain Factor

Medium | Medium

Difficulty Easy ] Medium

The cost estimate for the preferred solution, Option 2A-1, is summarised in Table 4.11 below.

Table 4.11 Option 2A-1 cost estimate
Case Scenario Capex Report
Project Hume Link - Underground Options Comparative Estimates
Project Variant 2A-1
Capex Total s 11,490,000,000 |AUD
Transmission Line Capex S 7,717,000,000 |AUD
Tranmission Cable | TC1 | TC2 | TC3
ciital Cost Unit Comments
Subtotal S 4,431,000,000 | 5 4,624,000,000] 5 2,431,000,000 JAUD All in costs {induding offsets,
Installed Rate per km 5 16,010,000 | 5 15,790,000 | & 22,210,000 JAUD km tonvertor stations, reactor
Installed Cost per km/MW 3 9,345 | $ 9,216 | $ 12,970 JAUD/km/nwfstations and UGOHs)
Subtotal 5 3,143 000,000 | $ 3,326,000,000 | $ 1,248,000,000 JAUD Excludes offsets, convertor
Installed Rate per km s C 1135000]) € 11,350,000 11,410,000 |AUDYKkm _Lstations, reactor stations and
Installed Cost per km/MW s 68 | S 6281 S "‘Wi’uf}jkmmw UGOHs
|Line Design Unit
HVAC/HY DC HVDC direct buried cable]HVDC direct buried cavle|HVDC direct buried cable]-
Voltage 525} 525 5z5|kv 2 .
Pawer/Rating 1,713 1,713] 1,713IM‘¢'|’ | RS R S Iﬁil-\f..;ﬂﬂ)\_\ T
Circuit configuration Bipole Bipole Bipale . E et I BUGHERL WITTEOLEMT EXENVINTED SONL TCHIART S
Location MNSW NSW NSW - l
T ARG TARE
Country Australia Australia Australia -
Length 2771 2a3) 108 km .
Number of Reactor Stations 0 0 0f-
Number of Transition Stations D 0 0f- WECHAKICAL PAOTECTON
Number of Converter Stations 2 2 21 7
! THERMAL BACKFILL
w m _. [ WYDC EXTRUDED CADLE, 3050rem
Labour $ 1,072,000,000 | § 1,134,000,000 | § 423 800,000 JAUD ——
= ) OETRIBUTED TENFERATURE SENEMNG IDTS) FERE
Materials $ 05,400,000 | & B52.300000 1S 318,400,000 JAUD ORTIC CABLE DIRECTLY WEXT 10 Hy DO CAGLES
Equipment $ 686,600,000 | § 726,500,000 15 271,500,000 JAUD
Engineering & PM s 211,300,000 | § 223,500,000 | § 83,520,000 JAUD R —_—
Pre-Construction 5 175,700,000 | § 186,000,000 | 69,480,000 JAUD
Distribs ] 126,600,000 | § 134,000,000 | 53,900,000 JAUD
Allowances 5 35,220,000 | § 69,010,000 | $ 27,770,000 JAUD




High level cost comparison:
Hume Link (option 2B) Vs Project X

NATIVE SOIL REINSTATED

WARNING TAPE

COVER TILES ————»

Q@

STABILISED BACKFILL MATERIAL
2377250 wPVC DUCTS

Project X

1=
o A

0.5m

0.9

» Single circuit HVDC trench profile

» Civil cost = Approx ~ $2,500/m

e FiAL GRADE
5:5‘ ' et WATKFILL WATS CLEAN EXCAVATED SOIL TO
1 MATCH EXISTING
0.9m WARH BG TAPE
g l
MECHamICAL PROTES Taiy
a - A& i T A A
A T N e e THIE AMAL DACHTRA
I ;’ }E,/ ity o g
oy Ao 2 F HVOS EATRUDED CABLE , 00
""" LT ey ] COETRRBLTED TEMPEALTURE SENGNG
i (DT PERE 0T IC CABLE BIRECTLY
b \\-NEF.T T HYDC CABLES
SYMME TRECAL MONOPOLE FERE DRTIC COMBUNICATIONS CABLES
CIRCUT 2

Hume Link
» Option 2B - Single circuit HVDC trench
» Install rate = $9,500/m (GHD report Table 4.13)
» Our high-level estimate for Humelink
» Civil cost = $2,500/m (comparable with Prc__)ject X)

» Further optimization options to reduce
to be assessed

» 2x cables = $2,400/m (per circuit)
» AC cable = $1,200/m (Current Supplier quote)
» Total Civils & cable = $4,900/m 4



4.2

potential project.

Option 1A

The cost estimates for civil installation and cable supply have been benchmarked against the Transgrid 330 kV
Powering Sydney’s Future project. The respective contractors have also provided estimation guidance on this

The cost estimate has additionally been benchmarked against a confidential 330 kV Australian project currently in

feasibility stage.

Terrain factors applied to Option 1A are as displayed below:

Table 4.3

Option 1A Terrain Facfors

Terrain Factor

Difficulty

Clearing

; Geotech

i Topography

| Easement Access

Easy | Medium | Medium | Medium

The cost estimate for the preferred solution, Option 1A, is summarised in Table 4.8 below.
Table 4.9 Option 1A Cost Estimate

Case Scenario Capex Breakdown

Project Hume Link - Underground Options Comparative Estimates

Project Variant 1A - Undeground HVAC

Capex Total 5 17,140, 000,000 |AUD

Transmission Cable Capex S 15,920,000,000 |AUD

Tranmission Cable | TC1 I TC2 | T3

Cgital Cost Umit Comments

Subtotal S 6,958,000,000 | $ 7,428,000,000 | § 2,751,000,000 |AUD Allin costs {induding

|inztalled Rate per km S 25,120,000 | S 25,350,000 | 5 25,240,000 |AUD/km offsets, convertor stations,

Installed Cost per km/na 3 9,774 | & 5 9,822 | AUD/km/NW [reactor stations and UGOHs)

Subtotal 5 _Gddseeel0g | 5 s s Exdudes offsets, convertor

Installed Rate per km 5 ( 23,260,000 r 5 stations, reactor stations

Installed Cost per km/MW s ':?w H s and UGOHs

JLine Design Comments

HVAC/HVDC HWAC duct bank cable |HVAC duct bank cable |HVAC duct bank cable|- i

Voltage 500 500 500 kv — BACKFILL
|Power/Rating ?.‘570 2,570 _2&?0 MW i, o &

Icircuit configuration Single circuit Single circuit Single crcuit - & A f?ﬂﬁﬂ}‘{gﬁ&?ﬁﬁ? o
|ocation NSW NSW NSW 2 g ﬁ-*_ &

|country Australia Australia Australia - ] I S s — ™ THERMALLY STABLE BACKFILL
|Length 277 293 100|km & Q O O X Q

|[umber of Reactor Stations 7 7 2l- 2 N\ [P 250mm HD PYC CONDUIT
INumhe r of Transition Stations 0 0] of- 2 \ \_ 1000 300mm WIDE POLYMERIC CABLE COVER
|number of converter stations| 0 0 0l- B0mm KD PIC CONDUIT FOR STRIPS (FULL TRENCH WIDTH)

Cost Basis Unit L COMMUNICATION OFTIC. FIBRE

|ubnur p 1,557,000,000 | 5 1,067,000,000 | § 622.600,000 | AuD o kpiunt st

IMaterial 5 5 1,170.,000,000 | § 1,252 000,000 | 5 467.800.000 |AuD

|Eq uipment 5 2,506,000,000 | $ 2.683.000.000 | § 1.002.00C.000 |AuD CPTION 1A - FLAT CONFIGURATION

|enzineering & P 3 445,600,000 | 3 477,000,000 | 5 178,200,000 |AUD SCALE 150

|Pre-construction 3 370,700,000 [ 5 396,800,000 | § 148,200,000 |AUD y \
|pistribs s 250,500,000 | § 277,800,000 | § 103,800,000 | auD =

|Aliowances 3 133,700,000 | § 143,100,000 | § 53,470,000 |AUD .
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Cost Variance due to TSB Volume
Increase & Disposal Increase

5500

/— BACKFILL

/ 150mm WIDE WARNING TAPE
(FULL TRENCH WIDTH)

1600

1000

500 , 350

350

S~ THERMALLY STABLE BACKFILL

>
: P
~——— 250mm HD PVC CONDUIT

L 300mm WIDE POLYMERIC CABLE COVER
STRIPS (FULL TRENCH WIDTH)

_-_l_ 125

\ 80mm HD PVC CONDUIT FOR

COMMUNICATION OPTIC FIBRE

32mm HD PVC CONDUIT

FOR DTS FIBRE

OPTION 1A - FLAT CONFIGURATION
SCALE 1:50
FIAL GRADE
[ AR R R R
: p— ALK FILL WETH CLEAM EXCAVATED SO TD WATCH
l EXBTNG
WARN PG THFE
MECHANICAL PROTECTION

== THERMAL BACEFILL
= FVIDE EXTRUDED CADLE, 2080mm*

M
OETHEUTED TEMPERATURE SENSMG (T5] FBRE
OPNG CABLE DRECTLY MEXT TOHVDE CABLES

OPTION 2B

FIBRE OFTIC COMNLWNICATIONS CAMET
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Elements of Civil Work Resulting
in Greatest Cost Impact

Thermal backfill material (TSB)
Disposal of excavated material
Excavation productivity

Open trenches (direct lay); Any cable

supply delays will have a huge ‘impact on
program & cost




Cost Variance due to TSB
Volume Increase

Distance Distance
Soil TR E)etween between Trench Width Trench Depth Backiill Area Cost \
adjacent pole trench wall [
cables and duct |
K.m/W mm mm m’ per m I'-,
Columnl g g D2 g iz | TH ! column17 §d Column2 ;[
1.4 1000 100 1511 1611 1.37 | s 1,061.70 |
1.4 1000 100 1511 1511 0.61 I 782.16 |
1.4 1000 100 1511 2011 1.97 $ 1,285.33 | .,
1.4 1500 150 2111 2611 4.51 S 2,223.43 |
3 1000 100 1511 1511 1.60 B 1,145.56 | \
3 1000 100 1511 2011 2.58 [ 5 1,508.96 | ‘
3 1500 200 2211 2661 508 [ s 2,509.75 |\
3 1000 100 1555.6 1555.6 1.44 'S 1,086.77 | \ &
3 1000 100 1555.6 2005.6 2.60 | $ 1,518.45 | )
3 1300 200 2055.6 2655.6 4.84 s 2,346.86 \

Trench Design for Land Cable

Native subsoil .
Graund Surface P T Polymenc Covers
3 = TR 2 ¥ ¥ ¥ F F F F min thickness: 8mm
ool e =+ + + + + 4+ +| minwidth: 300mm

TH

D1

D23




Excavation productivity

2 types of trenchers to cover all geotechnical conditions
to be expected. Both types of machines will replace up to
15 x large excavators to perform same job. That is also
lower Carbon footprint for the project. (study report
example can be provided)

Any trench width can be tailored to cut in one pass

Bucket wheels trenchers for OTR ground conditions,
minimum 8 x times faster than conventional excavator
crews. Program & cost savings

Chain trenchers for rock & mixed ground conditions,
minimum 6 x faster than conventional excavator crews.
Program & cost savings. We were contracted to Snowy 2.0
hydro to excavate the 33kV underground power supplies
for all TBM sites. Our smallest rock trenchers were
excavating 500m a shift

Trenchers can work in the minimal construction corridor

Trenchers excavated material is a ground up 25mm minus
sizing so can be easily windrowed on site after work is
completed as dressing across trench with no oversize.

Trenchers have been chosen for a new major water
pipeline in QLD, 130km - Gladstone to Fitzroy,
construction only 10 months, and is 70% rock







Conduit/pipe options
Replace conduits with on-site extrusion of HDPE pipe

Reduce labour

Reduce transport, storage & handling costs of traditional
stick pipe method

Expedite program by quicker conduit installation &
backfill process

Continuous conduit from Joint Bay to Joint Bay, reduce
risk of defects at joints.

Backfill materials

TSB - low TR, low strength concrete mix
Higher cost

Low TR sand
Low cost

~ UTILITY INFRASTRUCTURE
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Conclusion

Optimal trenching solution — Option 2B (with conduits)

) FINAL GRADE
gl, ' ' e BACHFILL WATH CLEAM EXCAVATED OIL T
I SARTCH EXEST G
-+ . T WARNNG TRPE
&
!
MECHANICAL PROTECTION
P 75 (i A LT T T e T :
” T N N e THERIAAL ROCKFALL
gl £ T N e X 3
P g 0 i 8 e S e R e il Al T A . oy HAOC EXTRUDED CABLE . SO0y
e e g — ‘__“b'ﬁ: . CASTRIDUTED TEMEERATURD STMSING
i I I‘ i [ATS) AR OFTE CANLE ORTCTLY
1 30 #’ - 5% KEXNT TO HVDC CAOLES
SYMMETRICAL MONOFOLE SYMMETRICAL MONOPOLE FIBRE DPTIC COMMUMICATIONS CABLES
CIRCUIT 1 CIRCLIT 2

»  Mitigation of delays of cable supply
by installing conduits/ducts

Reduced TSB
Reduced/zero disposal

Reduce labour & crew size

vV VvV VY

Greatest excavation productivity



Meeting Close

» What’s next

» Issue meeting review comments or summary.

» Garde and STE to provide any support to further evaluate
time and cost saving options.

Thank you for your attendance and contributions






