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Year Plant description Technology description MW 

 New IL 2 Interruptible load 50 

2023 Otahuhu C Combined cycle gas turbine 407 

2025 Coal seam gas plant Co-generation, other 50 

2026 Kawerau stage 2 Geothermal 67 

2027 Rotokawa 3 Geothermal 67 

 New IL 3 Interruptible load 50 

2028 Generic OCGT NI 3 Peaker, diesel-fired OCGT 150 

2029 Ngatamariki Geothermal 67 

2030 Huntly coal unit 3 Coal -226 

 Marsden Coal Coal 320 

 Glenbrook upgrade Co-generation, other 80 

2031 Huntly gas Open cycle gas turbine - gas -66 

 Generic OCGT NI 4 Peaker, diesel-fired OCGT 150 

 Turitea Wind 150 

 Demand-side response 4 NI Price-responsive load curtailment 50 

2032 Huntly coal unit 4 Coal -226 

 Generic gas 1 Auckland Combined cycle gas turbine 410 

2033 TCC - in limited operation Combined cycle gas turbine -360 

 Taranaki CC 2 Combined cycle gas turbine 380 

 Puketiro Wind 120 

2034 Pouto Wind 300 

2035 Generic coal 3 Christchurch Coal 400 

2036 Generic coal 1 Glenbrook Coal 400 

2038 Otahuhu B Combined cycle gas turbine -365 

 Generic gas 2 Taranaki Combined cycle gas turbine 410 

2039 Marsden Point Refinery Co-generation, gas-fired 85 
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Appendix 7 Capacity stackplots – total 
installed capacity (MW) by fuel and 
year, for each market development 
scenario  

 
Figure 50 Capacity stackplot by fuel and by year for the Sustainable Path 

scenario 
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Figure 51 Capacity stackplot by fuel and by year for the South Island Surplus 
scenario 
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Figure 52 Capacity stackplot by fuel and by year for the Medium Renewables 
scenario 
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Figure 53 Capacity stackplot by fuel and by year for the Demand-side 
Participation scenario 
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Figure 54 Capacity stackplot by fuel and by year for the High Gas Discovery 
scenario 
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Appendix 8 Technology lineplots – total 
installed capacity by market 
development scenario and year, for 
each technology 

 
Figure 55 Installed capacity of wind 
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Figure 56 Installed capacity of co-generation, biomass-fired 
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Figure 57 Installed capacity of gas 
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Figure 58 Installed capacity of geothermal 
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Figure 59 Installed capacity of hydro 
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Figure 60 Installed capacity of interruptible load and price-responsive load 
curtailment 
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Figure 61 Installed capacity of peaker, diesel-fired open cycle gas turbine 
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Figure 62 Installed capacity of coal 
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Figure 63 Installed capacity of lignite 
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Figure 64 Installed capacity of carbon capture and storage 
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Figure 65 Installed capacity of marine generation 
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Appendix 9 Energy stackplots – average 
generation (GWh) by fuel type and 
year, for each market development 
scenario 

 
Figure 66 Energy stackplot by fuel and by year for the Sustainable Path scenario 
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Figure 67 Energy stackplot by fuel and by year for the South Island Surplus 
scenario 
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Figure 68 Energy stackplot by fuel and by year for the Medium Renewables 

scenario 
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Figure 69 Energy stackplot by fuel and by year for the Demand-side Participation 
scenario 
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Figure 70 Energy stackplot by fuel and by year for the High Gas Discovery 

scenario 
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Appendix 10 Greenhouse gas emissions by 
technology by year for the five 
scenarios 

 
Figure 71 Emissions stackplot by technology and by year for the Sustainable Path 

scenario 
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Figure 72 Emissions stackplot by technology and by year for the South Island 
Surplus scenario 
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Figure 73 Emissions stackplot by technology and by year for the Medium 
Renewables scenario 
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Figure 74 Emissions stackplot by technology and by year for the Demand-side 
Participation scenario 
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Figure 75 Emissions stackplot by technology and by year for the High Gas 
Discovery scenario 
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Appendix 11 Installed, firm and North Island 
firm capacity for the five scenarios 

 
Figure 76 Installed capacity 
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Figure 77 Firm capacity 
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Figure 78 North Island firm capacity 
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Appendix 12 HVDC transfers 

 
Figure 79 HVDC transfer for the Sustainable Path scenario 
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Figure 80 HVDC transfer for the South Island Surplus scenario 

 

Figure 81 HVDC transfer for the Medium Renewables scenario 
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Figure 82 HVDC transfer for the Demand-side Participation scenario 

 

Figure 83 HVDC transfer for the High Gas Discovery scenario 
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Appendix 13 Transmission network 
development projects 

This appendix provides transmission data to define the base case market development scenarios 
required for application of the GIT and the GRS. By defining the base case scenarios a fixed 
reference point has been created to enable consistent comparison of the net market benefits of 
various transmission and non-transmission alternatives. As such, the base case scenarios 
cannot, and are not intended to, form a central plan for the electricity supply industry. 
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Table 36 Common completed or committed transmission augmentations 

Year Augmentation Reason Status 

1 x 50 Mvar Capacitor HEP 110 kV (total 2 x 50 Mvar) Increase reactive support in UNI Completed 

1 x 100 Mvar Capacitor ALB 220 kV Increase reactive support in UNI Completed (APR 2008) 

1 x 220/33 kV 120 MVA new supply transformer at Silverdale. New 2nd ALB–SVL 220 kV 
circuit 

Increase capacity  Completed (APR 2008) 

1 x 50 Mvar Capacitor BOB 110 kV Reactive support for BOB when BOB–WIR 
circuits are opened to alleviate loading on 
HAM–BOB and ARI–BOB 

Completed (APR 2008) 

SPS to trip BOB–WIR 110 kV circuits if ARI–BOB or HAM–WES–BOB 110 kV circuits are 
overloaded 

Increase thermal capacity into UNI Completed (APR 2008) 

New 110 kV switching station at Kaitimako. Uprate KMO–TGA and KMO–PKE–TGA 
from 77/63 MVA to 88/76 MVA 

Increase thermal capacity within Bay of 
Plenty 

Completed (APR 2008) 

Replaced 110/33 kV supply transformers at Carrington St with 2x 85 MVA Increase capacity Completed (APR 2008) 

Uprate HAY–TKR 110 kV Circuits 1 and 2 from 303/281 MVA to 431/411 MVA Improve N-1 Capacity Completed (APR 2008) 

Add 3rd 220/110 kV interconnecting Transformer at MDN  (while T2 and condenser are out) Completed 

Complete duplexing of LIV–ISL 220 kV circuit from Simplex Goat 75 deg (309/278 MVA) 
to Duplex Goat 50 deg (476/404 MVA)  

Increase thermal capacity Waitaki–
Canterbury 

Completed (APR 2008) 

Replace 50 MVA interconnecting transformers at STK and KIK with 150 MVA 
transformers 

Increase thermal capacity from 220 kV–110 
kV Nelson/Marlborough 

Completed (APR 2008) 

2007 

Uprate both 110/33 kV Frankton supply transformers to 40 MVA each Increase capacity Completed 
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Year Augmentation Reason Status 

1 x 25 Mvar Capacitor TGA 110 kV Increase reactive support in BOP Committed (APR 2008) 

1 x +/- 100 Mvar SVC ALB 220 kV Increase reactive support in UNI Committed (APR 2008) 

Uprate OTA–WKM 220 kV Circuits 1 and 2 from 246/202 MVA to 323/293 MVA Increase thermal capacity into UNI Committed (APR 2008) 

Close Mt Roskill–Hepburn Road 110 kV splits Increase capacity to Northland Committed (APR 2008) 

Thermal Upgrade KMO–TGA and KMO–PKE–TGA 110 kV circuits from 88/77 MVA to 
105/96 MVA Increase capacity to Bay of Plenty Committed (customer) 

New switching station at Ohinewai. Bus OTA–WKM Line C at OHW. Uprate OTA–OHW 
3 to 670/614 MVA (northern section of OTA–WKM Line C) Increase thermal capacity into UNI Committed (APR 2008) 

Uprate OHW–HAM–WKM and OHW–WKM 220 kV circuits to 670/614 MVA (southern 
section of OTA–WKM Line C) 

NIGUP Committed (APR 2008) 

2 x 11.2 Mvar Capacitors KTA 33 kV Increase reactive support in Far North Committed (APR 2008) 

New 2nd 110/33 kV 40 MVA supply transformer at Te Matai Increase capacity Committed (APR 2008) 

New 3rd 50 Mvar Capacitor at Hepburn Road 110 kV NIGUP Committed (APR 2008) 

New 3rd & 4th 50 Mvar Capacitor at Penrose 110 kV NIGUP Committed (APR 2008) 

New 2 x 100 Mvar Capacitors at Otahuhu 220 kV NIGUP Committed (APR 2008) 

New 220 kV switching station at Drury NIGUP Committed (APR 2008) 

A new double circuit 400 kV line (operated at 220 kV) from WKM to ORM and two 220 
kV cables from ORM to PAK. ARI–PAK 110 kV circuit removed. 
PAK on 220 kV. Existing OTA–PAK 110 kV bonded circuit now operated as double 
OTA–PAK 220 kV circuits. PAK 33 kV load moved to PAK 220 kV bus. PAK–PEN 110 kV 
circuit removed and PAK 110 kV bus removed. 

NIGUP Committed (APR 2008) 

Bus the 220 kV ISL–TWZ circuit at ASB Improve post-contingent voltage stability 
Waitaki–Canterbury Committed (APR 2008) 

New 75 Mvar Capacitor at Islington 220 kV bus Improve post-contingent voltage stability Committed (APR 2008) 

New -75/+100 Mvar SVC at Islington 220 kV Improve post-contingent voltage stability Committed (APR 2008) 

New +/- 40 Mvar SVC at Kikiwa 220 kV Improve post-contingent voltage stability Committed (APR 2008) 

2012 

Replace both 220/33 kV supply transformers at Invercargill with 120 MVA each Increase capacity Committed (APR 2008) 

Comment [B1]: Is this 
correct? 
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Year Augmentation Reason Status 

New 3rd 110/33 kV 30 MVA supply transformer at Hawera To supply Kupe Committed (APR 2008) 

Replace both 66/11 kV supply transformers at Kaiapoi with 40 MVA each Increase capacity Committed (APR 2008) 

New 3rd Cromwell 220/110/33 kV 150/150/50 MVA interconnecting transformer (and 
parallel the two existing ICTs); new 3rd Frankton 110/33 kV 85 MVA supply transformer 
(and parallel the two existing supply transformers) 

Increase capacity Committed (APR 2008) 

New 2nd DOB–RFT circuit and 2nd DOB 110/66 kV 75 MVA interconnecting transformer 

Add new 14 Mvar capacitor at HKK 11 kV bus 

Improve transmission reliability and 
voltage support in the West Coast 

TP West Coast proposal 
(approved) 
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Table 37 Common potential opportunities transmission augmentations 

Year Augmentation Reason Status Indicative Cost 

Uprate KMO–TRK circuits 1 and 2 to 146/120 MVA (to reflect zebra 
50C constructed at 220 kV operated at 110 kV) 

Increase thermal capacity within Bay of Plenty Modelled by SSG N/A 

Change ratings of circuits (110 kV HEP–ROS 1and2, MNG–OTA 
1and2, OTA–PAK 1, OTA–PEN 2, PAK–PEN 1and 220 kV OTA–PEN 
5and6)  

North Auckland and Northland GUP 
(Attachment B, Appendix A) 

Modelled by SSG N/A 

2007 

Uprate MOK–WKM 110 kV line to 152/152 MVA Overload due to high Mokai generation Modelled by SSG N/A 

2 x 51 Mvar Synchronous Compensator OTA (bringing the total OTA 
compensator capacity to 3 x 31 + 2 x 51Mvar) 

Increase reactive support in UNI Modelled by SSG $20m 

Increase OTA–HEN and OTA–SWN–HEN 220 kV circuits to 984/938 
MVA 

NAaN assumed max limit Modelled by SSG N/A 

Uprate BPE–TKU 220 kV circuits 1and 2 to 335/307 MVA 2005 GUP Modelled by SSG $5–$10m (Band B, T
Grid NZ) 

Switch in MDN T2 and condenser, and switch out MDN T3 Repair T2 for condenser reactive support Modelled by SSG N/A 

Nitrogen reconductor HAY–MLG 110 kV circuits 1 and 2 to 134/126 
MVA 

Overload on loss of parallel circuit Modelled by SSG $3m 

Thermally upgrade 110 kV KMO–TGA line (KMO–TGA and KMO–
PKE–TGA circuits) to 105/96 MVA 

Increase thermal capacity to Tauranga, and 
improve voltage at Mount Maunganui and 
Tauranga 

Under progress 
(http://www.gridnewzeala
nd.co.nz) 

$5m (Band A, TP A
2008) 

2012 

Replace WIL 220/110 kV T8 with new 200 MVA interconnecting 
transformer 

Alleviate overloading of existing Wilton T8  Modelled by SSG $4m 
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Year Augmentation Reason Status Indicative Cost 

Replace WKM 220/110/33 kV T8 with new 150 MVA interconnecting 
transformer 

Alleviate overloading of existing Whakamaru 
T8 interconnecting transformer particularly 
when Mokai is generating at peak 

Modelled by SSG $4m 

Replace MPE T1 (10 MVA) interconnecting transformer with a new 
110/50 kV 30 MVA interconnecting transformer 

T1 overload on loss of parallel T3 (30 MVA) Modelled by SSG $1m 

 Add new 3rd GIS 110/50 kV 30 MVA supply transformer Alleviate overloading on existing GIS 
transformers at high-demand periods 

Modelled by SSG $1m 

Thermally upgrade 110 kV circuits around OAM–BPT–WTK–GNY–
STU to 101/92 MVA and add capacitors 

Increase thermal capacity to Oamaru area TP preferred project $4m 

Shift load from ISL 66 kV to BRY 66 kV Overloading of ISL 220/66 kV interconnecting 
transformer during N-1 contingencies 

Modelled by SSG NA 

Uprate BRY 220/66 kV T5 and T6 interconnecting transformers to 
150MVA 

Add new 3rd BRY 220/66 kV 150 MVA interconnecting transformer 

Overload on loss of parallel transformer 

 
To accommodate shifting of ISL 66 load to 
BRY 66 kV bus 

TP APR 2008 (section 18.6.1) $5m–$10m (Band B, TP 
APR 2008) 

 

Added new 3rd 16 kV bus at Benmore with new 3rd 220/16 kV 
interconnecting transformer, two generators shifted to new 16 kV bus 

To reduce overloading on interconnecting 
transformers 

Modelled by SSG $6m 
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Year Augmentation Reason Status Indicative Cost 

Pole 1 Upgrade to new thyristor pole on Haywards and Benmore 220 
kV buses, filters doubled on these buses First stage of Pole 1 upgrade Modelled by SSG $555m 

One PEN–HOB–WRU–ALB 220 kV 543 MVA cable plus HOB and 
WRU GXPs 
 
New 1st HOB 220 kV to LST 110A 338/318/250 MVA interconnecting 
transformer 
 
Move WRU 33 kV bus and load to 220 kV bus 
 
First PAK–PEN 220 kV 667 MVA cable 

Overloading on ALB–HEN circuits on loss of 
ALB T4, overload on HEN T1 and T5 on loss 
of parallel transformer 
 
 
 
 
Overloading on OTA–PEN 220 kV circuits 5 
and 6 on loss of parallel cct 

First part of North 
Auckland and Northland 
GUP proposal by TP  

$456m 

Duplex WKM–ATI–OHK–WRK 220 kV circuits from Simplex Goat 90 
deg (358/333 MVA) to Duplex Goat 80 deg (670/614 MVA) Overload on loss of PPT–WKM 220 kV circuit Modelled by SSG $11m 

Duplex WRK–PPI–WKM 220 kV circuits from Simplex Zebra 100 deg 
(448/421 MVA) to Duplex Zebra 75 deg ( 765/695 MVA) 

Overload on loss of ATI–OHK–WRK 220 kV 
circuits Modelled by SSG $8m 

Nitrogen reconductor PNI–TKR 110 kV circuit 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $2m 

Kaitimako at 220 kV, TRK–KMO 110 kV circuits now operated at 220 
kV, add two new 220/110 kV 200 MVA interconnecting transformers 
at KMO  

Transmission security to Kaitimako TP APR 2008 (section 11.6.2) $40m 

2017 

Intertrip taking out OTA–PEN 110 kV circuit 2 on loss of Penrose 
220/110 kV T10 

Overload of OTA–PEN 110 kV circuit 2 on loss 
of Penrose 220/110 kV T10 

NAaN GUP proposal 
(Attachment B) and TP APR 
2008 (section 9.6.6) 

N/A 
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Year Augmentation Reason Status Indicative Cost 

Split ISL 66 kV bus:  
Add 3 × 200 MVA 220/66 kV interconnecting transformers (to supply 
each 66 kV bus with 3 transformers) 

Increase thermal capacity from 220 kV–66 kV 
in the Canterbury region 
66 kV bus split at ISL to limit fault level 

Modelled by SSG $20m 

-75/+150 Mvar SVC at Ashburton Reactive support for Waitaki–Islington 
transmission Modelled by SSG $15m 

Uprate ROT–TRK 110 kV circuits 1 and 2 to 100/90 MVA Overload on loss of parallel circuit TP APR 2008 (section 11.6.7) N/A 

Add new 4th 200 MVA HAY interconnecting transformer Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG $4m 

Add new 5th OTA 220/110 kV 200 MVA interconnecting transformer 
(3rd ICT in parallel with T4 and T2) 

Overload on loss of parallel interconnecting 
transformer  

Modelled by SSG $4m 

2022 

New 4th submarine cable 350 kV 500 MW for HVDC link Increase HVDC capacity Modelled by SSG $97.5m 

Add new 3rd HEN 200 MVA 220/110 kV interconnecting transformer  Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG $4m 

Nitrogen reconductor HEN–HEP 110 kV 1,2,3,4 circuits to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $4m 

Add new 30 Mvar capacitors at WHU 110 kV bus Improve voltage in area Modelled by SSG $2m 

2027 

Duplex/Reconductor Lower West Coast 66 kV circuits, including: 
DOB–GYM/GYM–KUM/HKK–KUM/HKK–OTI/KUM –OTI 

Overloads on contingent events in area Modelled by SSG 
$10m 

Nitrogen reconductor KMO–TGA, KMO–MTM, KMO–PKE, PKE–
TGA, PKE–MTM 110 kV circuits to 134/126 MVA Overload on loss of parallel circuit Modelled by SSG $5m 

Add new 2x15 Mvar capacitors at PRM 110 kV buses Improve voltage in area Modelled by SSG $2m 

Add new 3rd HAM-WHU 110 kV circuit rated at 167/154 MVA Overload on loss of parallel circuit  TP APR 2008 (section 10.6.5) $10m - $20m (Band C, TP 
APR 2008) 

2032 

Add new 40 Mvar capacitors at ROT 110 kV bus and 60 Mvar 
capacitors at KMO 110 kV bus Improve voltage in area  Modelled by SSG $5m 

2037 No common modelled augmentations    

Table 38 MDS1—Additional transmission augmentations 

Year Augmentation Reason Status Indicative Cost 
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Year Augmentation Reason Status Indicative Cost 

2012 No additional augmentations    

2017 Nitrogen reconductor ARI–HAM 110 kV circuit 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $14m 

New 2nd WKM–ATI–OHK–WRK line rated 670/614 MVA Increase thermal capacity in the Wairakei Ring 
region Modelled by SSG $20m–$50m (Band D

APR 2008) 

Nitrogen reconductor MPE–KOE 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $17m 

Duplex ROX–NSY–LIV 220 kV circuit from Simplex Goat 50 deg 
(247/202 MVA) to Duplex Goat 50 deg (493/404 MVA) Increase thermal capacity Otago–Waitaki TP provisional project $28m 

2022 

Thermal upgrade of both AVI–BEN 220 kV circuits (Simplex Goat) 
from 50 deg (247/202 MVA) to 75 deg (323/292 MVA) 

Increase thermal capacity through Waitaki 
Valley TP provisional project $2m 

Add new OTA–WIR 110 kV cable and new 3rd WIR 110/33 kV supply 
transformer Overload on loss of parallel circuit Modelled by SSG $34m 

Nitrogen reconductor KIN–LFD–TRK 110 kV circuits 1 and 2 to 
134/126 MVA Overload on loss of parallel circuit Modelled by SSG $17m 

Load shift from Liverpool Street to Hobson Road (all load).  
Overload on OTA–PEN 110 kV circuit on 
contingency (220 kV circuits around OTA and 
PEN T10) 

Modelled by SSG N/A 

Add new 4th BPE 220/110 kV 50 MVA interconnecting transformer Overload on loss of parallel interconnecting 
transformer Modelled by SSG $4m 

2027 

Thermal duplexing of COL–HOR 1 and 2 circuits to 60.8/70.4 MVA Thermal overloading N security Modelled by SSG $15m 
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Year Augmentation Reason Status Indicative Cost 

Change ORM–PAK cables to forced cooling at 1115 MVA Overload on loss of parallel cable TP 400 kV project $8.5m 

Add a new 3rd MNG–OTA 110 kV circuit (cable) Overload on loss of parallel circuit Modelled by SSG $29m 
2032 

Thermal upgrade of midsection (50 deg) of the CML–TWZ 220 kV 
circuits so both circuits become rated as Single Chukar at 75 deg 
(626/569 MVA) 

Increase thermal capacity Otago–Waitaki Modelled by SSG $2m 

Add second PAK–PEN 220 kV 667 MVA cable 
OTA–PEN 220 kV circuits 5 and 6 and OTA–
PEN 110 kV circuit 2 overload on loss of first 
PAK–PEN cable 

Second part of NAaN GUP 
proposal $60.5m 

Nitrogen reconductor ARI–BOB 110 kV circuit to 134/126 MVA Overload in base case Modelled by SSG $18m 

Nitrogen reconductor HAM–WES–BOB 110 kV circuits 1 and 2 to 
134/126 MVA Overload on loss of parallel circuits Modelled by SSG $23m 

Nitrogen reconductor MNG–ROS 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $4m 

Add a new 3rd ARI–HAM 110 kV circuit  Overload on loss of parallel circuits Modelled by SSG $24m 

Change PEN reactor from 17.5 ohm to 12 ohm To increase loading on the Auckland cable and 
reduce loading on parallel 220 kV circuits Modelled by SSG N/A 

2037 

Add new 6th OTA 220/110 kV 250 MVA interconnecting transformer 
(3rd ICT in parallel with T3 and T5) 

Overload on parallel interconnecting 
transformer Modelled by SSG $4m 
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Table 39 MDS2—Additional transmission augmentations 

Year Augmentation Reason Status Indicative Cost 

2012 No additional augmentations    

2017 No additional augmentations    

Load shift from Liverpool Street to Hobson Road (all load) Overload on OTA–PEN 110 kV circuit on 
contingency (220 kV circuits around OTA and 
PEN T10) 

Modelled by SSG N/A 

Additional new 2nd 200MVA PEN 220/110 kV interconnecting 
transformer 

Overload on loss of parallel interconnecting 
transformer. 

Modelled by SSG $4m 

Nitrogen reconductor 110 kV ARI–HAM circuits to 134/126 MVA Overload on loss of parallel circuit Modelled by SSG $14m 

2022 

Duplex ROX–NSY–LIV 220 kV circuit from Simplex Goat 50 deg 
(247/202 MVA) to Duplex Goat 50 deg (493/404 MVA) 

Increase thermal capacity Otago–Waitaki Modelled by SSG $28m 

2027 Add new OTA–WIR 110 kV cable and new 3rd WIR 110/33 kV 
supply transformer Overload on loss of parallel circuit Modelled by SSG $34m 
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Year Augmentation Reason Status Indicative Cost 

Additional new 6th 200MVA OTA 220/110 kV interconnecting 
transformer (3rd ICT in parallel with T3 and T5) 

Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG $4m 

Add second PAK–PEN 220 kV 667 MVA cable OTA–PEN 220 kV circuits 5 and 6 and OTA–
PEN 110 kV circuit 2 overload on loss of first 
PAK–PEN cable 

Second part of NAaN GUP 
proposal 

$60.5m 

Cross-harbour PEN reactor changed from 0.036pu reactance to 
0.02pu reactance 

Allows more power flow on the 220 kV 
network, alleviating overloads on the 110 kV 
system 

Modelled by SSG N/A 

Additional new 3rd OTA–MNG 110 kV circuit (cable) Overload on loss of parallel circuit Modelled by SSG $29m 

Additional new 4th 200MVA BPE 220/110 kV interconnecting 
transformer 

Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG $4m 

2032 

Thermal upgrade of midsection (50 deg) of the CML–TWZ 220 kV 
circuits so both circuits become rated as Single Chukar at 75 deg 
(626/569 MVA) 

Increase thermal capacity Otago–Waitaki Modelled by SSG $2m 

Nitrogen reconductor MPE–KOE 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $17m 

2037 
Switch back in MDN 3rd 220/110 kV 100MVA interconnecting 
transformer 

Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG N/A 
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Table 40 MDS3—Additional transmission augmentations 

Year Augmentation Reason Status Indicative Cost 

2012 No additional augmentations    

2017 No additional augmentations      

Add new OTA–WIR 110 kV cable and new 3rd WIR 110/33 kV 
supply transformer 

Overload on loss of parallel circuit Modelled by SSG $34m 2022 

Load shift from Liverpool Street to Hobson Road (all load).  Overload on OTA–PEN 110 kV circuit on 
contingency (220 kV circuits around OTA and 
PEN T10) 

Modelled by SSG N/A 

Tiwai Decommissioned    
2027 Duplex ROX–NSY–LIV 220 kV circuit from Simplex Goat 50 deg 

(247/202 MVA) to Duplex Goat 50 deg (493/404 MVA) 
Increase thermal capacity Otago–Waitaki SSG modelled project $28m 

Add second PAK–PEN 220 kV 667 MVA cable OTA–PEN 220 kV circuits 5 and 6 and OTA–
PEN 110 kV circuit 2 overload on loss of first 
PAK–PEN cable 

Second part of NAaN GUP 
proposal 

$60.5m 

Nitrogen reconductor MPE–KOE 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $17m 

Add a new 3rd MNG–OTA 110 kV circuit (cable) Overload on loss of parallel circuit Modelled by SSG $29m 

Nitrogen reconductor 110 kV ARI–HAM circuits to 134/126 MVA. Overload of remaining circuits on the loss of 
one circuit 

Modelled by SSG $14m 

Additional new 4th 200MVA BPE 220/110 kV interconnecting 
transformer 

Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG $4m 

New 220 kV double circuit transmission line from Roxburgh to 
Twizel. Modelled as parallel line to the ROX–CYD–CML–TWZ line. 

Overload on transmission lines out of 
Southland upon line outage 

Modelled by SSG $250m 

2032 

Reactor installed at Invercargill on the INV– EDN circuit to limit 110 
kV northward power flow 

Solves overload issues between GOR and ROX 
110 kV system 

Modelled by SSG $1m 

2037 
Second PEN–HOB–WRU–ALB 220 kV cable  
 

Overload on parallel circuits Second part of Northland 
and North Auckland GUP 
proposal 

$110m (Attachment
NAaN GUP) 
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Year Augmentation Reason Status Indicative Cost 

Additional new 6th 200MVA OTA 220/110 kV interconnecting 
transformer (3rd ICT in parallel with T3 and T5) 

Overload on loss of parallel interconnecting 
transformer. 

Modelled by SSG $4m 

New transmission line required through the Wairaki ring. Modelled 
as 2nd WRK–OHK–ATI–WKM 220 kV single circuit 

Overload on Wairaki ring upon several 
contingencies 

Modelled by SSG $50m 
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Table 41 MDS4—Additional transmission augmentations 

Year Augmentation Reason Status Indicative Cost 

2012 No additional augmentations    

No additional augmentations    

Add new OTA–WIR 110 kV cable and new 3rd 110/33 kV supply 
transformer at WIR Overload on loss of parallel circuit Modelled by SSG $34m 2017 

Switch back in MDN 3rd 220/110 kV interconnecting transformer Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG N/A 

Load shift from Liverpool Street to Hobson Road (all load) 
Overload on OTA–PEN 110 kV circuit on 
contingency (220 kV circuits around OTA and 
PEN T10) 

Modelled by SSG N/A 

Nitrogen reconductor ARI–HAM 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuits Modelled by SSG $14m 

Duplex ROX–NSY–LIV 220 kV circuit from Simplex Goat 50 deg 
(247/202 MVA) to Duplex Goat 50 deg (493/404 MVA) 

Increase thermal capacity from Otago to 
Waitaki TP provisional project $28m 

2027 

Thermal uprate of INV–NMA 220 kV circuit to 620/557 MVA Overload on loss of parallel circuit Modelled by SSG $1m 

Nitrogen reconductor KIN–LFD–TRK 110 kV circuits 1 and 2 to 
134/126 MVA Overload on loss of parallel circuit Modelled by SSG $17m 

Nitrogen reconductor MPE–KOE 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $17m 

Remove transducer limitation (455/455 MVA) on OTA–PEN 220 kV 
circuits 5 and 6 (492/469 MVA) Overload on loss of parallel circuit Modelled by SSG N/A 

2032 

Thermal upgrade of midsection (50 deg) of the CML–TWZ 220 kV 
circuits so both circuits become rated as Single Chukar at 75 deg 
(626/569 MVA) 

Increase thermal capacity Otago–Waitaki SSG modelled project $2m 
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Year Augmentation Reason Status Indicative Cost 

New second PAK–PEN 220 kV 667 MVA cable 
OTA–PEN 220 kV circuits 5 and 6 and OTA–
PEN 110 kV circuit 2 overload on loss of first 
PAK–PEN cable 

Second part of NAaN GUP 
proposal $60.5m 

New second WKM–ATI–OHK–WRK 220 kV circuit at 670/614 MVA Increase thermal capacity in the Wairakei Ring 
region Modelled by SSG $50m 

Add new 3rd MNG–OTA 110 kV circuit (cable) Overload on loss of parallel circuit Modelled by SSG $29m 

Add new 4th BPE 220/110 kV 50MVA interconnecting transformer Overload on loss of parallel interconnecting 
transformer Modelled by SSG $4m 

2037 

Add new 6th OTA 220/110 kV 250 MVA interconnecting transformer 
(3rd ICT in parallel with T3 and T5) 

Overload on loss of parallel interconnecting 
transformer Modelled by SSG $4m 
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Table 42 MDS5—Additional transmission augmentations 

Year Augmentation Reason Status Indicative Cost 

2012 No additional augmentations    

2017 No additional augmentations    

Nitrogen reconductor ARI–HAM 110 kV circuit 1 and 2 to 134/126 
MVA 

Overload on loss of parallel circuit Modelled by SSG $14m 2022 

Duplex ROX–NSY–LIV 220 kV circuit from Simplex Goat 50 deg 
(247/202 MVA) to Duplex Goat 50 deg (493/404 MVA) 

Increase thermal capacity Otago–Waitaki Modelled by SSG $28m 

Add new OTA–WIR 110 kV cable and new 3rd WIR 110/33 kV 
supply transformer 

Overload on loss of parallel circuit Modelled by SSG $34m 

Load shift from Liverpool Street to Hobson Road (all load)  Overload on OTA–PEN 110 kV circuit on 
contingency (220 kV circuits around OTA and 
PEN T10) 

Modelled by SSG N/A 

2027 

Switch back in MDN 3rd 220/110 kV 100MVA interconnecting 
transformer 

Overload on loss of parallel interconnecting 
transformer 

Modelled by SSG N/A 

2032 Nitrogen reconductor MPE–KOE 110 kV circuits 1 and 2 to 134/126 
MVA Overload on loss of parallel circuit Modelled by SSG $17m 

Add a second PAK–PEN 220 kV 667 MVA cable OTA–PEN 220 kV circuits 5 and 6 and OTA–
PEN 110 kV circuit 2 overload on loss of first 
PAK–PEN cable 

Second part of NAaN GUP 
proposal 

$60.5m 

Add a new 3rd MNG–OTA 110 kV circuit (cable) Overload on loss of parallel circuit Modelled by SSG $29m 

2037 

Further upgrade (thermal) of the HEN–HEP 110 kV 1,2,3,4 circuits 
to around 160/151 MVA 

Overload on loss of parallel circuits Modelled by SSG $1m 
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