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The Project

* The largest most complex infrastructure
project to be wundertaken In New
Zealand, to date.

= [t will complete an alternative route
around Auckland.

= A NZ government asset delivered by
NZTA.
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The Waterview Networ

HOBSONVILLE ROAD INTERCHANGE ST LUKES ROAD INTERCHANGE
* More lanes for less congestion '%%

* New SH18/SH16 interchange ¢ s
* Part of the SH18 Hobsonville Deviation * Matches capac'_ty provided by
project, for more information visit Spaghetti Junction

www.nzta govt.nz/hobsonville GREAT NORTH ROAD INTERCHANGE
WESTERN

* SH16 and SH20 ramps at surface or on SPRINGS
WEST viaducts to provide continuous motorway
HARBOUR connections MT EDEN
* Planting, landscaping and ecological
restoration along Great North Road
Interchange and the riparian Oakley Creek
tidal mouth
* Cycleway connections
* Construction will take approximately two
years cnmormian

ROYAL ROAD INTERCHANGE GouF couse

WESTGATE * Overbridge widened to improve capacity CAUSEWAY

* Longer and safer ramps TE ATATU « Raising causeway between Rosebank PT CHEVALIER

g pataced ofc stapd pecesianlieniites NORTH TE ATATU ROAD INTERCHANGE and Great North Roads STIUKES

R + Eliminate high-tide flooding
* Widening to improve safety * Monitoring plants and wildlife on
* New bus shoulders Traherne Island in the Motu Manawa
* Rebuilding pedestrian underpass N e Raeree
vm“‘"“ * Lowering motorway for better height clearance « Improving the Northwestern cycleway
* Improving ramps MT ALBERT
unimec

INSTITUTE OF
TECHNOLOGY

'f/

KINGSLAND

WATERVIEW

SANDRINGHAM ROAD

WATERVIEW TUNNELS

* Twin 2.5 km tunnels
* Three lanes each direction

LINCOLN ROAD INTERCHANGE

: mtz;:mzﬁng )rlve,lag)ll'nt JE AT * Venting through 25 metre stacks 5
peatilid SOUTH ROSEBANK-PATIKI INTERCHANGE + Urban design elements MIROSKILL
* Adding bus shoulders  Upgraded and improved interchanges % ;
* Extending Northwestern cycleway to . M?igming SH16 aﬁd cycleway . §
Huruhuru Road overbridge * More lanes to increase capacity § -
* Better run-off treatment

TEATATUROAD

ALAN WOOD RESERVE

NEW

WINDSOR

* Overbridge at Richardson Road
SOUTHPARK NiORSAE for local traffic

RIVERSDALE AACLOU * Cycleway alongside surface
L motorway connecting to Mt MAIORO STREET INTERCHANGE
Roskill cycleway
* Pedestrian bridge in Alan Wood

Reserve/Hendon Park

 Four ramps give motorway access
+ Overbridge for local traffic

HENDERSON * Cycleway connection
FALLS PARK X NEW LYNN




Well Connected Alliance
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An Alternative Route to Avoid This!!

Reference: www.stuff.co.nz
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HV System — Why do we need one?
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What are the major risks?

* Build up of Carbon Monoxide Gas
= Fires

= Flooding

* Financial impact to the economy
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NORTH SUPPLY

MNVB-HY-M5B1

Normal Operation

NYE-HV-M5B2

NLBZ NCEZ HLBE

22/04TE q ’ 22#0.690 ’

HTX1 ‘ ' NTHZ ‘ '

L1y LV SYSTEMS

690y LV SYSTEMS

NORMAL OPERATION

SOUTH SUFPLY VALID
NORTH SUPPLY VALID

& NCBS
2270690 22/0.415
NTX3 NTHG

690w MSE 'B'
415w LY SYSTEMS

650v LV SYSTEMS

SOUTH SUPPLY

SVB-HV-M5B1

SVB-HV-M5B2

I2L1E
STX

690 M5B ‘A’

415 LV SYSTEMS

650w LV SYSTEMS

SOUTH BOUND HY RING

HORTH BOUMD HY RING

LEGEND

= NORTH SUPPLY

SOUTH BOUND RING = ENERGISED CIRCUIT
NORTH BOUND RING - ENERGISED CIRCUIT

SOUTH SUPFLY

ENERGISED ONLY
ISOLATED

5CBS \ SCBE 5087 S(BE 5CBY

2270690 q !‘ ITML1E q ,

st (J) st (7))

415w LV SYSTEMS

690w LV SYSTEMS




cenario 1 — Loss of N

NORTH SUW FAULT OR LOSS OF FPOWER

SOUTH SUPPLY

NVB-HV-M5B1 RVE-HV-M5B2 SVB-HV-MSE1

415w MSE A
690y MSB A G80v MSE 'B'

LS LV SYSTEMS

630y LY SYSTEMS 630y LV SYSTEMS

N@li@ BT NEBS k

2270690 22/0.475 20.L1S
NTX3 NTXL ST

orthern Zone Substation

SWB-HY-M5B2

415y M5B ‘B’ L5y M3B A"
B90v M5B A

415w LY SYSTEMS 415y LY SYSTEMS

630y LYV SYSTEMS

SOUTH BOUMD HY RING

HORTH BOUMD HY RING

SCENARIO 1

NORTH SUPPLY FAULT OR LOSS OF POWER
SOUTH SUPPLY VALID

SOUTH BOUND RING = ENERGISED CIRCUIT
NORTH BOUND RING - STANDBY ENERGISED CIRCUIT

LEGEND

BN NORTH SUPPLY
SOUTH SUPPLY

ENERGISED ONLY

ISOLATED

22/0.690 230815
STX3 ST

15y M5B B
B8y MSE B

l L15w LV SYSTEMS

690w LV SYSTEMS




Scenario 2 — Loss of Southern Zone Substation

NORTH SUPFLY

HCBL e ' NCBE

NVB-HY-MSB1

NHCBZ MNCE3

270415 4 ’ 1?#0.690

NTx1 ‘ ' NT®2 ‘ '

L15v LW SYSTEMS

690y LV SYSTEMS

NVE-HY-M5E2

HCES NCBY

2270690 1 , 2EA0ATS q .
NTX3 ‘ ' NTH& ‘ '

415y LV SYSTEMS

E80v LV SYSTEMS

SOUTH SUW FAULT OR LOSS OF POWER

SWB-HV-M5B1

5CB2 SCB3

IHOLIE g ’ 22!0.590

5T . ' STxl' '

&15v LV SYSTEMS

690y LV SYSTEMS

Q ' SCBs

SWB-HV-HSB2

SCBT S(Bg SR

2200690 1 " F0LTS ! a

STH3 ‘ ' 5THb .

L15v LV SYSTEMS

690v LV 5YSTEMS

SOUTH BOUND HV RING

HORTH BOUMND HY RING

SCENARIO 2 LECEND

HORTH SUPPLY
SOUTH SUPPLY

SOUTH SUPPLY FAULT OR LOSS OF POWER

NORTH SUPPLY VALID ENERGISED ONLY

ISOLATED
SOUTH BOUND RING - STANDBY ENERGISED CIRCUIT

NORTH BOUND RING - ENERGISED CIRCUIT
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cenario 3 —Loss of Southbound Ring Circuit

NORTH SUPRLY SOUTH SUPELY

NVEB-HWV-M5B1 NVE-HY-M5B2 SVB-HV-M3B1 SVB-HV-M5B2

NCBZ NCB3 NCBE& @ N‘EBS CBT NCBS NCBY f f SCBS K SCBo of 5CB7 S(BE 5CB9

2240415 q ! 2?#0.690 ’ 2240690 1 , 2240415 1 ’ 120L15 2270690 1 " T20L15 1 "

. ' N'rxz ' NTXF ‘ ' NTX& . ' 5TX1 5TX3 . ' STHG ‘ '

LOSS OF LINK
LiSw LY SYSTEMS LSy LV SYSTEME 415y LV SYSTEMS L15¢ LV SYSTEMS

630y LV SYSTEMS 630v LV SYSTEMS 630w LV SYSTEMS 690w LY SYSTEMS

SOUTH BOUND HY RING

HORTH BOUND HY RING

LEGEND
=== NORTH SUPPLY
SOUTH SUPPLY

ENERGISED ONLY

SOUTH SUPPLY VALID ———— ISOLATED
NORTH SUPPLY VALID

SCENARIO 3

FAULT OR LOSS OF SOUTHEOUND HV LINK

SOUTH BOUND RING - NOT ENERGISED CIRCUIT
NORTH EOUND RING - ENERGISED CIRCUIT




cenario 4 — Loss of Northbound Ring Circuit

NORTH SUPPLY SOUTH SUPPLY

NVB-HY-M5B1 NVE-HV-M5B2 SWE-HV-MSE1 SWB-HV-M5B2

. ] DT

22/0ALTS 220690 22,0415 I20.L15 22/0.690 22069 ITA0L15
NTX1 HTX3 NTX& s5Tx1 5TX2 5TX3 STxG

&15v M3B 'A &15v M5B B

G990y M3E B’ 690y M5B A 690w M5B ‘B
L1Gv LV SYSTEMS LiSv LV SYSTEMS 415y LWV SYSTEMS L15w LV SYSTEMS

630y LV SYSTEMS 630v LV SYSTEMS 690y LY SYSTEMS 690y LV SYSTEMS

SOUTH BOUND HY RING

HORTH BOUND HY RING

LEGEND

.. NORTH SUPPLY
SOUTH SUPPLY

SCENARIO 4

FAULT OR LOSS OF NORTHBOUND LINK
IREEEH ENERGISED ONLY FAULT OR
SOUTH SUPPLY VALID ———— rsoLaTED LOSS OF LINK

NORTH SUPPLY VALID

SOUTH BOUND RING - ENERGISED CIRCUIT
NORTH BEOUND RING - NOT ENERGISED CIRCUIT




cenario 5 - Fau

NORTH SUPPLY

FAULT AT
NVB-HV-MSB1

\\ N

WVE-HV-H581

NYE

-HV-M3B2 SVR-HY -M5B1

SOUTH SUPPLY

DO

1270415 a 2690 22/0.690

' NTX2

630w M5B A

&15¢ LV SYSTEMS

690w LV 5TSTEMS

It at Northern Half Bus

SWB=HV-M5B2

sCB2

120415 2240815

NTX3 NTX& 5TH1

690w M5B 'B'

650v LV 5YSTEMS

690w M5B "A'

L¥5v LV SYSTEMS 415 LV SYSTEMS
690w LV 5YSTEMS

SOUTH BOUND HY RING

NORTH BOUND HY RING

SCENARIO 5
FAULT AT NVE=-HV-MSB1

SOUTH SUPPLY VALID
NORTH SUPPLY VALID

SOUTH BOUND RING - ENERGISED CIRCUIT

NORTH BOUND RING = NOT ENERGISED CIRCUIT

LEGEND

B HORTH SUPPLY
SOUTH SUPPLY

EMERGISED OMLY

ISOLATED

2140690 220415
STH3 STHL

L15v M5B B
v

* 415 LV SYSTEMS

690% LV SYSTEMS




cenario 6 — Fault at Northern Half Bus

NORTH SUPPLY SOUTH SUPPLY

FAULT AT
NVE-HV-MSE2

NVE-HY-M5B1 NVE-HY-MEB2 SVEB-HV-M3E1 SVB-HY-M5B2

\

NLBZ NCB3 NCBE f f K 5085 K SCBe o 5CB7 S(B8 SCBY

22/0.415 q ! Ii'ufil.Es'i[lI ! X 20615 22/0.6%0 1 ’ 10415 1 ’

NTH1 ‘ ' NTX2 ‘ ' STH1 513 ‘ ' STHG ‘ '

690y MSB '8 * * 690v MSB ‘&'

415w LV SYSTEMS L15v LV SYSTEMS &150 LV SYSTEMS 415y LW SYSTEMS

630y LY SYSTEMS 6B0v LV SYSTEMS 630y LY SYSTEMS §90v LV SYSTEMS

SOUTH BOUND HY RING

NORTH BOUND HV RING

LEGEMD

S NORTH SUPPLY
SOUTH SUPPLY

SCENARIO &

FAULT AT NVB-HV-MSB2
_" #EE eneroisen oLy
SOUTH SUPPLY VALID oD

NORTH SUPPLY VALID

SOUTH BOUND RING - NOT ENERGISED CIRCUIT
NORTH BEOUND RING - ENERGISED CIRCUIT




cenario 7 — Fault at Southern Half Bus

NORTH SUPPLY SOUTH SUPPLY

FAULT AT
SVB-HV-MSBE1

NVEB-HV-M5B1 RVE-HV-M5B2 SVE-HY-M5B1 SVB-HV-M5B2

HCBZ NCES NCB& MCBE NLEE NCBE NCEY k SCBS Ik SEBSI sCe7 S(Bg
22100690 ‘ ‘ 2270415 ‘ ‘

22/0415 q ’ I?M.ﬁ?[l ¥ 2240690 q !

HTX1 ‘ ' Nn(z ' NT®3 ‘ i NTH& ‘ ' STH3 ‘ '

15w M3E A
690v MSE ‘A’

15y LV SYSTEMS L15v LV SYSTEMS 415v LV 5YSTEMS 15w LV SYSTEHS

690y LV SYSTEMS 630w LV 5¥YSTEMS 630w LV 5YSTEMS 690w LV SYSTEMS

SOUTH BOUND HY RING

NORTH BOUND HV RING

LEGEND
S NORTH SUPPLY
SOUTH SUPPLY

ENERGISED ONLY

SOUTH SUFPPLY VALID ———— IS0LATED
NORTH SUPPLY VALID

SCENARIO 7

FAULT AT SVB-HV-MSB1

SOUTH BOUND RING - NOT ENERGISED CIRCUIT
NORTH EOUND RING - ENERGISED CIRCUIT




cenario 8 — Fault at Southern Half Bus 2

NORTH SUPPLY SOUTH SUPPLY

FAULT AT
SVB-HV=-MSB2

NVB-HY-M5E1 NVE-HY-M5B2Z SVEB-HV-MSE1 SWB-HY-HMEB2

K
. P TP P O P G

22015 2270690 220415 LIS 2270690 T0LTS
NTX1 NTX3 NTX& sTX1 STH3 STHL

s
§90% MSE '8’ * 690¢ MSB A’ 690 M58 B *

L15v LW SYSTEMS L15% LV SYSTEMS 4150 LV SYSTEMS l L15% LV SYSTEMS

690y LV SYSTEMS 630v LV SYSTEMS 6%0v LV SYSTEMS 690y LV SYSTEMS

SOUTH BOUND HY RING

HORTH BOUMD HY RING

LEGEND

=== NORTH SUPPLY
S0UTH SUPPLY

SCENARIO 8

FAULT AT SVB-HV-MSE2
HEEEE EMERGISED OMLY
SOUTH SUPPLY VALID ot

NORTH SUPPLY VALID

SOUTH BOUND RING - ENERGISED CIRCUIT
NORTH BEOUND RING - NOT ENERGISED CIRCUIT




cenario A

NORTH SUPPLY SOUTH SUPPLY
FAULT OR

” LOSS OF
SUPPLY

NYB-HY-MSB1 NVE-HY-M3B2 SVEB-HV-MSE1 SVB-HY-HM5B2

& NCBE HCEE MCBT K NCBY k k SCB3 i’ k SCBS SCBE 5087 L (B8 k
2270415 2270690 220415 THOLIS 22/0690 2270650 FA0E1S
NTX1 NTXE NTX& 5TX1 5Tx2 5Tx3 STk

415w MSE "A’ 415v M5B ‘B’ 415y M3B 'A &15v MSB B

690y MSB A’ 690y MSE B’ FAULT OR 690y MSB A 690 M5B B

LOSS OF LINK
L1Sw LV SYSTEME l LSy LY SYSTEMS 415w LV SYSTEMS L1Sy LV SYSTEME

630y LV SYSTEMS 680y LY SYSTEMS 690y LY SYSTEMS 690w LV SYSTEMS

SOUTH BOUND HY RING

NORTH BOUND HY RING

LEGEND

= NORTH SUPPLY

SOUTH SUPFLY
FAULT OR LOSS OF SOUTHEOUND HV LINK AND .

LOSS OF NORTHERN SUPPLY ENERGISED DNLY
ISOLATED

SCENARIO A

SOUTH SUPPLY VALID
NORTH SUPPLY OUTAGE

SOUTH BOUND RING - NOT ENERGISED CIRCUIT
NORTH BEOUND RING - ENERGISED CIRCUIT




cenario B

HORTH SUPFELY

NVB-HY-H5B1

NCBZ NCBZ

2270415 q a 1?."0.690 a

HTx1 ‘ ' NT®2 ‘ '

L15v LV SYSTEMS

690y LV SYSTEMS

SCENARIO B

NCBE

NVEB-HY-MEB2

NCBE NCEY

2270690 1 , 2240415 ! ,

NTX3 ‘ ' NTX& . '

415w LY SYSTEMS

680y LV SYSTEMS

SWB-HV-MSE1

=Bz SCB3

IH0LIE g ! 22II}.E'§|¢ !

5TX1 ‘ ' Shﬁ '

v

415w LV SYSTEMS

630v LV SYSTEMS

SOUTH BOUND HY RING

HORTH BOLUND HY RING

LEGEND

= NORTH SUPPLY

SOUTH SUPFLY

FAULT OR

SOUTH SUPPLY
” LOSS OF
T SUPPLY

SWB-HY-HEB2Z

SCBe S(EB 5CBY

2270690 q !’ TLI0L1E q !

5T%3 ‘ ' 5Txh ‘ '

Li5w LV SYSTEMS

FAULT OR LELY Li.l' SYSTEMS

LOSS OF LINK

FAULT OR LOSS OF SOUTHEOUND LINK AND LOSS

OF SOUTHERN SUPPLY ENERGISED DNLY

ISOLATED
SOUTH SUPPLY OUTAGE

NORTH SUPFPLY VALID

SOUTH BOUND RING - NOT ENERGISED CIRCUIT
NORTH EOUND RING - ENERGISED CIRCUIT




cenario C

NORTH SUPPLY SOUTH SUPPLY
FAULT OR

W LOSS OF
SUPPLY

HVB-HV-M5B1 NVE-HV-M5B2 SVB-HV-M3B1 SVB-HY-H5B2

NEE & NCBS NCEY k g SCR3 k SCBS SCBG sCB7 \ S(BB k
2270415 10690 22700690 2270415 FHOLIS 2200690 227069 TH0LTS
HTX1 NWTX2 NTX3 N4 5Tl ST 5TH3 STxe

L15v M5B "A" 415y M3E ‘B’ 415y M5B A" &15v M5B B

690y MSE B’ 690y M5B A’ 6%0v MSE 'B°

L15v LV SYSTEMS l Li5v LV SYSTEMS 415w LW SYSTEMS L1Sv LV SYSTEMS

FAULT OR
690y LY SYSTEMS 690y LY SYSTEMS 690y LY SYSTEMS LOSS OF LINK 630 LV SYSTEMS

SOUTH BOUND HY RING

NORTH BOUND HY RING

LEGEND

E===== NORTH SUPPLY
SOUTH SUPPLY

SCENARIO C

FAULT OR LOSS OF NORTHEOUND HV LINK AND -

LOSS OF NORTHERN SUPPLY ENERGISED OMLY
ISOLATED

SOUTH SUPFPLY VALID

NORTH SUPPLY OUTAGE

SOUTH BOUND RING - ENERGISED CIRCUIT
NORTH EOUND RING - NOT ENERGISED CIRCUIT




| D
NORTH SUPPLY SOUTH SUPPLY FAULT OR
” LOSS OF
T SUPPLY

S8
NVEB-HV-M5B1 NVE-HY-M5B2 SVE-HY-M5B1 SWB-HY-M5B2

NCBZ NCB3 NLE& NCBS NCES sCB2 SCB3 SCB4 SCBS SCBé 5CB7 S(EB 5CB9

2270415 4 ’ 2?#0.690 ! 2370690 q ’ 22/0415 'q , LS q ! 22;’[?.590 ’ 2200690 4 " IS q a

NTX1 . ' NT:Q ' NT®3 ~ ' NTXL . ' 5T . ' sm ‘ 5TH3 ‘ ' 5Txe ‘

v v v

L15w LV SYSTEMS l L15v LV SYSTEMS 415y LV SYSTEMS L15w LV SYSTEME

90y LY SYSTEMS G50y LV SYSTEMS 680y LY SYSTEMS 690w LV SYSTEMS

SOUTH BOUND HY RING

NORTH BOUND HY RING

LEGEND

=== NORTH SUPPLY
SOUTH SUPPLY

SCENARIO D

FAULT OR LOSS OF NORTHBOUND LINK AND LOSS rszsses

OF SOUTHERN SUPPLY FEEEaeg CRGSED ONLY FAULT OR
ISOLATED LOSS OF LINK

SOUTH SUPPLY OUTAGE

NORTH SUPPLY VALID

SOUTH BEOUND RING - ENERGISED CIRCUIT
NORTH EOUND RING - NOT ENERGISED CIRCUIT




Challenges on Site




Switchgear Mounting & Cabling




Switchgear Mounting & Cabling




Final Setting
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During Construction




During Construction

HV Cable Basement
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Questions?

itBeCd



