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43 P FoodHQ # 7 & Dr. Abby Thompson
42 P : New Zealand’s smartest food science minds working

together to drive innovation

i &
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2 E ~RGAE S PERIIT
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(1) H3AET mhALL T

1.

AR FaEEFPEET T B %A B Y T Ms. Diane
Bradshaw
42 P : Update from GNS Science on 2019 Delegation Visits &

Outcomes

R a2 27 7 (GNS Science ) = * *%
192 & A 87 ¢ B FAE R REFTR PR LT
BHEEHPE L REERTREAY CFEARTERESH

2019 # 6 * =d B 1 4 ¢ { #Fp GNS Science # #
FR O R P R ?ﬁﬁdé’ﬁi‘ﬁﬁ%%ﬁ
W ottt Fled AR R A g 2 S
&&%(éﬂ&)%&%’ﬂ&’gﬁﬂﬁﬁiéﬁﬁﬁ&
dote g F L )4 S

o FTE RS JEE R 2 ik 0 F]et GNS Science £

AREAE RS BFE LM G ¢ F R RS
4 I—ﬂ“*?fi§ S B TE L (£ A 8(MoU) > &1 LR §

E PR 7% 4%, 15 T (Master Services Agreement ) °

peh s 1 R 3 2015 & B 483 GNS Science k 5
ﬁﬁp?é %démﬁﬂ%i: AERd S A L B
Z LR EARFMR ARSI AL LB
B2 - AR s BB g R 2019 & 7 7
1 FFeg? GNS Science 37 T+ & LV L s £ L BT IR
B, fTEk  Baihd F'R ¢ PRI E 25 st

J
B3 #og @ did o
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ER SRl R TR IR P I Nk
42 P Current Status and Outlook of Taiwan's Electricity Market
&

BT AL BART 4 REENF JL’T}UW?
RABHE T HEFREEGLP TR A R F R 2017 £
TR TEE R PR BERAAMAREIZ ko
FE I O2025 F > EFETT A 37%% I 30% 0 W FFT
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EEAYs SRR SN C R A T e S

FARRFRIA > REARKEREFE > ML AL
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Ak 4 @27 p Tiiaéfé*%ﬁﬁ%é B i IR L R
‘E\:?‘ Fﬁpr%& A l;ri ﬁ B q ﬁ(%:i‘gx N —%’k-;‘;;‘/‘.).["ﬁj l:?.xﬁs:lm Et’éﬂ% &TE’:I‘
A RFHEDRE LS FHD E Mr. Andy Foster B34 > 57 & 1F
FE oo
BRgRILEHB I EF TR LFTCBMALARBA - B
R R

E7 ¢ (Wellington Chamber of Commerce ) ¢ 5 At #o & 27

( Palmerston North ) # & Mr. Grant Smith ~ =

AR €3 & Mr John
Milford ~ Fomana F # 73 *¥2 & 3572 Mr.Wayne Mulligan £ &=
A € 3T

42 Mr. Joshua Tan > B~ #8314 Palmerston North 2
e A %% Fomana T A&7 ¢

\

N

@ f

VRPEAREE L TRT2
A 2 %L (bioplastics ) & 4p M ;R 38 o

=y ZeedTHFRYE TSP (Transpower)

5 22 Transpower J %3t #h > 24 = J1 g T 2
AP R Eq‘%‘;éi%{féfi—ﬁ B o ¢ § % Transpower &R 3o d ff ki
FEET

FRA T HHIRRTE AP L RGP
Transpower & & = f 4™ & 3 #7575 o 11T 3R ¢ 3k F * Transpower 7
B2 FHZ v REE- HE RN TR RERD -

19



# 3~ Transpowerfz: F =~ % ¥

£ i

Andrew Renton | Senior Principal Engineer Grid Development

Nyuk-Min Vong | Principal Engineer Power System Operations

Anna Li Senior Power Systems Engineer Operations

Quintin Tahau Manager EMS

David Smith Manager Power Systems Planning Grid

Development
(-) ed WRAKRT S
o« & fy 2018 & F 7 *,&%f“ 7 E £9264 MW > 7 £
43,126GWh » :Z R F1p R F A HE 35 A7 ¥ T P

iﬁ%’éi**‘%ﬁ~&4~i®ﬁ%~%%ﬁﬁﬁ¢go
BoAA G RN R AN AR F T T Ok
AERTEA AP R ERAFT I B EB%F AR FR
Pl 8 3v gt § o 12350 & WACARE] > 7352030 £ 2 i R g
T HRE100% o B F WE AT o AoB247F o
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Flgure 9: Locatlon of electricity generators In New Zealand

(10 MW or greater)
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2013 3 2017& T 32k 4§ 3t 259% ~ 4 #  17% ~ B 4
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SUMMER:
DEC 2016 - FEB 2017

www.emi.ea.govt.nz/r/imd0Oc

AUTUMN: _
MAR 2017 - MAY 2017
www.emi.ea.govt.nz/r/lcetl

3,000 kWh 3,000 kWh
2,500 kwh ' 2,500 kWh
2,000 kwh 2,000 kwh
1,500 kWh 1,500 kWh
1,000 kwh = 1,000 kWh

WINTER:
JUN 2017 - AUG 2017

www.emi.ea.govt.nz/r/alcnr =8

SPRING:
SEP 2017 - NOV 2017

www.emi.ea.govt.nz/r/4nocw

3,000 kWh 3,000 kWh

2,500 kWh ' 2,500 kwh

2,000 kWh 2,000 kwh

1,500 kWh | 1,500 kwh

1,000 kwh 1,000 kWh
W4~ o ffagazr =v ¢ @

23



P

dated BHELBHERS ZA R FRD Sarack #1EK
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1.2 -

Demand

1.0 -

Geothermal
0.8 4

0.6 4

0.4 1 Solar*

0.2 4

0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dec

FHL % R Transpower i 47
FS - ed fRAmEFTELTS F I RE

b d e F IR 2030 £ A i RE T 100% 0 1T E A%
FEOMFIFRTOEESE > TR LK
%é’ﬂ&’Lﬁﬁﬂﬁﬁ“m%ﬁf%i£§*4‘*%%5
BE A SEBEAAHT S REL TS (TR R I NTS) L
WhAHE L EK SolarClty FH oS R K EpET

-

B3 50%E 7 E 0 @ Tesla gk
¥y

ROFATARES BAG I T IR A LR A
W T A el ORI R RS- A LB AT HT s
e 5 3 4% (Cook Strait) > 12 350kv & B

REAM G FERRD RS A HET IR o RRARLS
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* % f -k 4 3 T #k(Benmore hydro station) » 3 BL 5 A § = & #f s %
# (Haywards ) » #§ > £ 611 22 (4 REE 30 22) 2 &izfed
RSl S TR

INTA RS R Az S gAIT28 0 b Y £32%
¥ oo 175 E o AT T E24% ;1 £y ¢ 1235 0§ Ay

TRAMY e M T T WIS 0 AL FEH B 2 5 (OECD)
20165 = # = ( Electricity Price Review) » =& iz 3 % &2 H & & ;e
Ao R B TRAPHREL RS R o Ao BETT

Tax M Electricity

Italy
Latvia
Belgium
Korea

Slovak Republic
Chile

Turkey
Greece

Denmark

Czech Republic
Japan

United Kingdom
Finland
Sweden

Switzerland
Norway

Mexico
Canada

United States

France
i gy ey AN NGNS SN

Poland
i New Zealand

Portugal
Germany
Spain
Slovenia
Hungary
Ireland
Austria
Estonia
Australia
Luxembourg

Netherlands

7k k% Transpower f§ 3%
F6 - Bz % =T 4 R

AETFP27% BT A AL 105% BEE AL 139 F &2 R

GF RS SRS EERTOFT A AL 2% R A

m

\

g 13% ~ REAREL 2%~ 5P FFIL0.59% ~ 5 FIRGE
0.59% - # ¢ @l el R FL B ¥4 R ¢ (Commerce Commission) ¥
W T ‘9'3“41?1137]7"%7 o
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GENERATION

TE%
To%
Bi%
Bhk —
45%

5%

26K = ~
1] []

RETAIL

15%

7R kR Transpower f 37
®7 -

32% GENERATION

This money goes towards the cost of generating
the electricity you used.

i) ...'Iﬂl_:"- 1 1] __,__” | | TR
=y Je _-| | |||_-" E "l L

This money helps pay for bullding and maintaining
the power lines that transport electricity from the
national grid to your house.

10.5% TRANSMISSION

This portion goes towards the cost of building
and maintaining the national grid.

13% RETAIL

This money goes towards paying for the operating costs
borne by the retailer you buy your electricity from.

Bf OOT S
1|'eﬂ}*ﬂ@ G -"_
This money goes towards the Goods and Services Tax
we all pay.

3.5% METE
This money goes towards the cost of reading
and maintaining your electricity meter.

0.5% MARKET GOVERNANCE

This money goes towards energy efficiency programmes
and the costs of running the organisations that regulate
the electricity industry, including the Electricity Authority.

0.5% MARKET SERVICES

This money goes towards the operating costs of the
organisations that manage the day-to-day running
of the electricity market.

5
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TR R e
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(2) e R4 AESH
2, = AL pa ~ N N s W2 s LM L , )
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TR I [ R GRS e N * 3 ¥ 2K = I B EL S
e zFl FEFLEE I D HFEEH>FRINFE AV T |Ae R
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MBAARTINFPHEM G oaRIT T A VREELT G RFF
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TELRNP R RRINF S FPFLETNEFLRER T
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S iﬁ-,“:g’}?‘—&ﬂ'ﬁ] 8 151 o
Independent Co-Generation
Generation Mercury Energy Genesis Power Meridian Energy Contact Energy Trustpower Generators & Other
(13%) (16%) (31%) (21%) (8%) (6%) (5%)
L J
T
- Industry regulator
Wholesale Electricity e .
Market Electricity Authority
Transmission - Economic Regulator
Commerce Commission
'l
f \
Distribution ‘ Vector | | Qrion | | Powerco | Total 33 distribution companies |
i ! 1
Retail | Mercury Energy | Genesis Power || Meridian Energy || Contact Energy ” Trustpower ” Other Retailers |
L J
T
Customers Residential Direct Supply
Commercial Consumers

F L % R Transpower i 47
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PlY Bskd R HA CRBAR EFEY  H] 2 BET

s cge . . . e I N P T : FAS
R 5d e gr o~ gl (grid injection points ) 2§ m] & EeRLipig o 2B
hH N = [ < =h rr -
oo e i e b o B9 Ao o
14,000
12,000
10,000
8,000
Ky
=
]
6,000
4,000
2,000
0
2013 2014 2015 2016 2017
mmm Meridian Energy Mercury Energy mm Nga Awez Purua mm MNova Energy
B Contact Energy Trustpower B Tuaropaki Power QOther generators

W Genesis Energy
T kR - Electricity in New Zealand - Electricity Authority
B9~ 2d ff 20132320178 > P w2 8T &

L@ B RRI gk St e ﬁg?]?, 2> & Transpower > %%
BIFI T B 50 T RACSOKY Bl 400KV » & 45 174 BT 5 »
1000 3 11+ %R W 2300 i 75 E - 5 ?ﬁ?ﬁﬁ’éu{ 11,200 2
2oEfFRRROYE BATERDE > A P ATE TR
R ELR g (Commerce Commlssmn)% safia THETR Y A

BB RS FTE A o 7 MEY %]%?, 2 & Transpower #3586 &
G SR TP o
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£ 29 REERTEE O RBRRAELRYH 150,000 22 5 #
3 =]

F ( 5 T
et 995%F LA S HE R E T 25 RUI b2 B T EER

F
REFE AL B 0 L HER L EFERW 1067 -

- B Y
M- Y
s T 5 A
S
0 A
0 A
0 A
o I 5 A
s 7 A
v O 5 A
v 0 A
o [ T
s Aun
0 A
CEE - A -

Note: the consumer choice measure is a count of brands operating on any network
operating within regional council boundaries. These retailers may not be operating
on all networks in the regional council area.

* Increase between the end of 2016 and the end of 2017.

74 k& o Electricity in New Zealand - Electricity Authority
F10~2017& =0 ff & % & T ¥ FdE
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i i iv % (systemoperator ) o & Sidf (7K R iRy & 3% 24| ahig
7% B ( Security constrained economic dispatch ) # & » i&

PR ERAEMPTARAEL T DEE LZE S A4 - F T30
AABIETT O Rt T30 T kMR TR R AR TR
BeA= & 30 A4E E B REEEFEY WITSEFH#F > St m
TR G R 2R LEHFF o

MEHFhLE s FREB I bAoA RE o R L)
Pren B RPE o A BT 280 B ETA B E L B¢
35 52 Wi~ T el 2 2h(grid injection points) % 196 1 #i5 11 7 e i
ek d(grid exit pomts) o B EL REB AT A 2 L]
J,T};,{gﬁ,,,@_ ) N g Sp’fﬁ,%?ig‘igl%fépﬁir§°

2. #'& 7 3 (hedge market)

d IR HBREFREE T g oA oo
WEE T FRPRAT R GESHE B 11 7T o P d R X
BEFRBFERAFER G ER2Z I R EENRBPEY
2R E N o

i

$/MWh

L‘ — it Hedge market

\ n,'“‘

Spot market

Y

Time
74 k& © Electricity in New Zealand - Electricity Authority
Bj11 - IFLE’FF -2 et B

(1) #H:2 % & ¥(over-the—countermarket) : § = &2 ¢ = & a‘%ij‘k‘ai 3

31



i%’h%.xe‘.rrfaa P EHAINF R 5 R ‘;%13}fﬁ"‘ﬁ/ =
B A s ﬁ@ﬁ xE—F.ga_o

(2) &¥ &9 (futuresmarket) 412 5 6 9 B § >V 0
Bz %X 2 % #7 (Australian Securities Exchange » ASX) eh#p i
FHEIERP R LA - FRENILHE L 0.IMW o Y
LRG3 E BREP > P e R T o oF e
FAKNTA L B s TR P B g

¥ o

(3) 47 T 8 (Financial Transmission Rights » FTR) : & 7 #8587 3
BB EF B ERBRL  BF FIOS (T IAET RS Ho
%j*%,ma:#&%&x— TSN FHF T EE AL~ B
B R G R MER R TR
F ”erﬁ*mﬁ;l TRy ra- e JETA AL EIFLRW
PREEL BRPHLE

(z) ed WR Y T =& (Transpower) f 4

d 3 ad gFs >t 1980 # R R BF4odidn £ pd ibicd > itE
TRt AERHE a e gl B2 5l o FP 1987 & 0 kd

Energy ) = > 2 & gF % # = & (Electricity Corporation of New Zealand,
ECNZ) : ** 1988 & > Transpower /£ ECNZ jb= 41 % » § § 2 F# T
MBI R & > o Jtpe o ECNZ 2 f & T 0 @ Transpower 7 5
ECNZ 2§+ 2 & > & 1 1994 # Transpower 1 & ECNZ ~ 3t 5 = 5
- R 100% R = 7 o gt pF Transpower 22 ECNZ it {73£ 4 e
o o» ﬁ‘*‘»{;ﬁa Transpower &2 ECNZ %2> 3 # 4 B eno

Transpower ¥ % #5 T %5 % L sidkivr » R 4 ¢ 41k (Electricity

Authority) 2  #4 i ¢ (Commerce Commission) & & Transpower 7
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B2l RELPE > 3 ¥ B4 0 7% T Transpower f

NTHEHNT S EE VA AL P HREd DS RWMBI R A
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Bl & % & : Stuff Limited
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B12 ~ Transpower

W

Bl % %k : Building Today
B113 ~ Transpower &, 3% 3 & %
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https://www.stuff.co.nz/business/property/104788734/transpowers-10m-refurbishment-a-big-winner-at-the-property-council-awards
https://www.buildingtoday.co.nz/2018/12/21/wellington-office-building-revitalised/

Bl114 ~ Transpower 3% & 1 ik 4 % (1)

15 ~ Transpower %38 A 1 K4 % (2)
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oA RTHE T AR A E 2 ek s sk (Cook Strait) > 3 350kV 3
REm N g § o J#ij%’ﬁ:f? g % 7,200MW -

BETLE > e d g
%ii’EQJEﬁﬁﬁﬁiaﬁﬁﬁﬁa4%H2iﬂmm’
h
-9

Transpower 7 22 T BRAF F4oT B 16 ~ 17 #7571 °

Figure 6: Transmission Network Map \

As shown in the transmission network map below, the \.\\‘
tranemission lines aren't all the same type. High Voltage

Altemating Current (HVAC) transmission lines operate »
at 66 kV, 110 kV or 220 kV (a kilovalt or kV is 1000 volts). {

Source: Transpower, 2017

Substation

@
m— 400 kV AC
S 50KV HVDC
220 kv AC :,‘
— 110 KV AC ot
. s0/6BkVAC b . =

g "ingn

7o &R - Electricity in New Zealand - Electricity Authority
B116 ~ Transpower 4 4 % [
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Contingent event (CE) and
extended contingent event
(ECE) Policy Statement clause

20.1 and FPart 8 Schedule 8.4]

7Rk R Transpower f§ 37
BIL7 ~ b T RAR S

N

2. FArE B HEH

Transpower f F % $elechy @ > FATERLIE > 7 B3~ Azt 4
ORRERFELR g(CommerceCommission)% R Gl R i
FORHE #1 o o 3t Transpower "2 4 17 % e eg 18 > 7L L SR T E

N KR 95% %k f T BT R IRAE Mﬂj“%@%ﬁ’ﬂ%

d

Transpower 1 & #£33& 2 11.3F B7 F07 2T v * 4]
3T MR E 2B AT RE R ST AL 60T ERLP M
DESLCFRNAE S E TR S R REE
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i : « Keep interruptions to a very low level, and restore supply quickly when
Reliable grid thers is an intermuption pply quickly

. . AT » Keep sufficient grid capacity and resilience available to allow New
Grid avallablllty Zealand's lowest cost sources of supply to be used to meet demand

« Communicate with our customers when supply is interrupted so we
can achieve the best outcomes for end consumers

Event communications

» Work with customers to connect their assets to the gnd, and plan and
deliver changes to their connections

Grid access

= Safely host customer equipment on our sites

= Provide planning and other information to assist connected parties to
make informed decisions

Information provision

= Assist in the identification, selection and execution of options to
relocate transmission infrastructure

Asset relocation

- Operate a competitive electricity market and deliver a secure power

System operation supply

7o &k R Services Report 2017 » Transpower
®B118 ~ Transpower % 733

7 OBE % Sk (T E 4L 252010 £ 7 %2 (Electricity Industry Act 2010 )
Wi 0 2 R& RT 4 ¢ 41k (Electricity Authority ) 7 £ Transpower &
37 & %> d Transpower 34 {7 % 4 % %idf 1% > ¢z Transpower *4 ¥ & T e d%
ko SR SR T > SRS R R AR o

2

Transpower P %3k F 9 28 F° 3 (750 it 8 < P10 £ 530 4o 19 #777 o

i 45 Transpower #7# 2. FAL 322 782 2020 # 1 * B 1 A #k5 883

A He i‘yﬁhﬁli—:%‘" 755 4 > i B 1 £33 128 4 o et B EBAN A

P MR R RAPM TR dot AR R S H R
ul

I S by 4y = ENgSy
Py s g X

1
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Transpower Organisational Structure
January 2020

GM Grid Delivery

Headcount:

HWDC & Operstional Engineering Manager
Headcount: 35

Chief Executive Officer

Headcount:

B83 |

GM Operations

211
Regional Services Manager - South Island

Headcount: 1 J

Headcount:

Headcount:

14

OPTI Manager
12

S0 Market & Business Manager
Headcount: 19

Head of Delivery Performance & Improvement \__ Regional Services Manager - Lower North Island\'
||| Headcount:

Headcount: 32

’Regional Services Manager - Upper North Island.'__J

Headcount: 11

Grid Works Delivery Manager

J Headcount:

10 |

Grid Works Planning Manager
32 J

Real-Time Systems Manager

Headcount: 45 r_Head:nunt 34 J
GM Grid Development
Headcount: 132
Strategic Asset Manager | Tactical Engineering Manager
Headcount: 24 | | Headcount: an |

Asset Planning Manager

Headcount:

Headcount:

Operations Planning Manager
29

Grid & System Operations Manager
g3

S0 Power Systems Group Manager
Headcount: 20

) [ ——

GM Information Services & Technology

Asset Information Manager

Headcount: 160
Telecommunication Services Manager Application Services Manager
Headcount: 9 Headcount: 62

Metwork & Security Services Manager

Strategy & Architecture Manager

Headcount: 38 r_\Head:uunt 26 | | |Headcount: 20 || Headcount: 8
( Delivery Services Manager Digital Technology Services Manager
Headcount: 35 Headcount: 3
GM People GM External Affairs
Headoount: 51 Headcount: 39
( Manager Technical Training Facilities Manager Corporate Communications Manager ] Hezd of Customer Solutions
Headcount: 16 Headcount: 3 J Headcount: 3 || Headcount: 3
Head of Health and Safefy Human Resources Manager 1/ Environmental Policy & Planning Manager ( Auckland Development Manager
Headcount: 7 Headoount: 24 | | |Headcount: 18 Headcount: 3
GM Strategy General Counsel and Company Secretary
Headcount: 28 Headcount: 14
) -

[ Manager EMS Development & Tradepoint Ltd

Headcount: 7

Chief Financial Officer

Headcount:

Head of Procurement & Supply

Headcount: 23
Treasurer
Headcount: 3

Financial Controller

Headcount: 15

Manager EM3 Delivery

Headcount: 15 J

a3

Regulatory Affairs & Pricing Manager
Headcount: 7 |

Corporate Risk Manager

J—_ Headoount: 2 J

Head of Enterprize Performance & Insights

|—_ Headoount: 18 |

Head of Enterprise Portfolio Management
Headcount: 4

=

EAR SIS

J

J: Transpower € {5 4% &

®119 ~ Transpowver e s

38

Governance and Administration Manager

|Headcount:

%4 )
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3. F PPl
d3ed BER AR > S P ETAREZ THBELT W RBSE S
"EFE AP 0 Transpower 3188 A 4% ~ S E 4 2 F AR (1oT)
B E B A PET 0 1L AR B E RN (T o P A D P L At
¢ o
1) AFRPIE I BTG BFEEATHEY > SR B ER
TEEEE E > T Transpower TR E RHRBIE > 405 B
RIB G SRt ho T b2 1 174 | ’Transpower
- % /’\ﬁ*ﬂ‘-f‘”‘“ﬁ’ UEFE NIRRT AL e BRI R
AR 0 de B 20 o e

IoT Vibration Sensor How it works

Is it a bird? | _YeS
= ”\/\ﬂ A/ fr \N ) o it wing? | ===
' No

((ID))) | Message Transpower Line & Tower |

Yes
I Check if work scheduled |‘| Ignore |

No
| Dispatch patrol I

F 4L & iR Transpower i 47
F120 ~ %—‘3{”},@1 P RBIF (T4

(2) At S ERTREE THELF R SAEs > FBR
R R e I & B IR SN AR
75 % o Tt Transpower 18 * f A $:8 (7 ;F:fz;;grg%ﬁm o gopt —
kogpi LRt B @ AT
o LR BRBRAZE 2 4oB 21 AT o
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Top of transformer Top of girder and disconnector

() HTALFEWEL 1o g Fg;?rba;ﬁ}%F? 325 BT skt
o iB Rkt B A F T 0] R %%ﬁ’wﬁﬁ%’ﬂﬁ
Transpower ¥ {5 & + & (Massey University ) & it #23% i E
WEA BB SR ITH &L AREF RS B EFRT AT
AR ERERE TR EAMEN BEETA O SETE
BE A4 oei B0 (P T E S A o] 22 o e

_—
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7oKL %k Transpower i 37
R122 ~ 548 E 4

4. Transpower + = & f§ 4

Transpower # T % 5 [ Halfway Bush Finance Limited ; ~" TB and T
Limited ;~ T Risk Reinsurance Limited ; 2 " emsTradepoint ;| % 4 %5
2§ 5 2 3% Transpower [00%3F » TR e F 29 3 B i Al &
o

(1) Halfway Bush Finance Limited 22 TB and T Limited : ¢ & R
7 % Transpower >% 2003 # 5 1525 % B W) 14 A8 IF 75 9 47

\\

Xz F o P A& T 5 Transpower Fp4 7% 2 & 0 15 B4 i
WARREALIRRE AL > A BT A EH o

(2) Risk Reinsurance Limited : ¢ ** % HApiz g & &5 > 5 F| =
AR TR PIEH-L Transpower F k£ X 4F4 > F]pt Risk

Reinsurance Limited % Transpower eh& J ifrg o & - % 12 @F

THEREFIXALT ¥ kendf4 > @ Risk Reinsurance

P

Limited 7 & & = & (%t & & £ it — 304 Pk % o
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(3) emsTradepointLimited : ‘=& fF#Hh A TR E % > 4~ % h
ABEZEN ~ERSIRFEARD PR AARF I HEC 20
pd it o @ Transpower > 2013 & #7= = eric iz % #7 5 B

3
RFRE D GARFELZY P RE-BR LIS

%R AT LHEE P RS HE (Central Counterparty, CCP)
> 3% 4 A E R emsTradepoint 2 @ #-p B 330§ ~ 8 B2 2
- a5 2 % {& emsTradepoint 2 & = #-5 § = e9f = ~
B2 oeng 2 oo 3% B2 3V F 7 1 2 2 (physical settlement )

2 P47+ % 5 (financial settlement ) > 4@ 23 #77 °

Compatible Orders

Trade Leg Trade Leg
TRADER A

! R B
Gj Gj

TRADER B

74 &k Transpower i 7
B123 ~ emsTradepoint.s & 42 5

B CCP > v /insrt 2 4 % ot 37 40
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1:07 PM

@) emsTradepoint o Trading board

® DA:Open ® OTD: Open

Market depth Last updated today at 13:07

T L]

NGP-TRS (D) TODAY
Last trade VWAP

$9.00 $9.75 .,

High ow Volume
$11.10 . 14000 c)

Quantity

1,000,

7R kR Transpower f§ 37
B124 ~ emsTradepoint2 % T 7
(7 ) Transpower ¥ & %% 4 7 Hitd 2 2%

AT e w FS o d WHEHNLmE g RN FYrr JEE
Transpower & %% 1 #2f* Andrew Renton 5 5 % % L % - Renton & %

WIARFFET T4 P FerE R T SRk

w
@%gﬂ’@»ﬁ,r%%ﬁﬁﬁﬁﬁﬁ gL AR S
d

FAFRTDHA AR -

2. I NP HEEMA R TVEETAFELDH T TG A
FELEF~GrAfIpHIFIAR, PFpd DTS
HE R

3. B SRETERE LFT AWK AN RIFET
Pl EHETRES R HIVERE B K o
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4 FEFHBLA R R4 BHTREAZ BT Fle 2R

ﬁ?%ﬁ TRER AN A AT o TRRRA TP B B w T

WERLIH O VRELLILRTREHT EOEE > TEL
Tk DEEL ST ey AN G Fe o

2 BBk ERE

o d RS & 1904 E TR IR A L S (Waitaki Valley )
EAARE E RS o e 1920 # A B4G A RERFEE 0 A
% %3 PSRk 4 % F 5k (Waitaki hydro station ) ~ ~ 3 f -k 4 # 3
#k (Benmore hydro station)* F# 2% # -k 4 % § # (Aviemore hydro
station) T 5 1920 & f¥E A T 4 + & (Waitaki hydro scheme ) » 1
EIEP o LW e RO ET 4Bk FT 2 Bk
6 15 P (£ 56 22 ) 4o 25 #77 o

B125 ~ fROE A K 4 R3]
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(=) $2rERkS T

s AL
AT %

e

AEEORAFT G " Meridian Energy | ST 7R A
LA 1 - 71\3, % ¥ (Lake Benmore ) b » ~ X # el ff 5 12.5 >
AR ,(’] ;bglﬁmlsl‘_o

THoRHFET 1958 E B4 > 1965 & 1 9 1 NiE
< thd 45 (EarthDam ) & 823 2% ~ 110 2% § » T e £ M35
AR B LR KA ] B BE AR EA L T
o HiBEEZFE S OOMW > X8 7 £ 5 S40MW » 2R % 2

KRk & EGT R 298,000 ¢ REEY T 0 7 Led Fidis A HT
EFREATHFHVDC 913 =5 > 4B 26 ~ 27 #457 o

e
I
By
s
b

-

WAITAKI
DISTRICT

WAIMATE
DISTRICT

Benmore Core Site

scale 1:10000@A4

74 % % Waitaki hydro Electricity Plan, Waimate District Council
Bl26~ A E k4 FT R R
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F27~ A k4 3R
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(=) R axf k4 T

Py fk4 BTk ed FIRIEA L B (Waitaki Valley ) ek
% #k > % TMeridian Energy | ##%73 » ~#£ 760 = ¢ ~ § 58 = ¢ o
CHEAT 1962 E W AriEiE 0 1968 £ i@ > Xy 4304w 5 H
WEEFELSSMW B EE 7 E 5 220MW -

N

=2
B2

N

fPasfkd FRaband TP Led i ok T4 8
< (rotors)E f£3iT 8 &% » £ 210 ¥ o AKFFEINL & 7 FHFE R R
eI R

FHEA A S e E ket Bk 4 S S <Ry
2%

Aviemore Dam

WAITAKI
DISTRICT

7 4% % % Waitaki hydro Electricity Plan, Waimate District Council
B28 - Py k4 # Rk W

47



AR g

|
e N NP

B30~ P X F k4 3 R (2
(2) $ iR Ak #F R

W A& -k 4 % T =k % T Meridian Energy | #7473 > 3% k3> 1928
ERAE 1 > 1954 F 0 sViEHE > AR AR P R R E SRR
AR E uB R {odids > - 45 BRI R o

RIERA PR i T35 5 230 = > AL 522 ¢ \*332\
oA BEE ISMW & 1954&;}}%»@&’*' | 105MW > VIR R

Hhy T HBELEFE 5 ISMW %R '%%105MW’
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& & ¥ % & 51,000 & fae=t T 0 4oB 31 3 B 34 fror e

¢

WAIMATE
DISTRICT

Awakino Dam

WAITAKI
DISTRICT

Waitaki Core Site

Scale 1:5000@A4

744 % % Waitaki hydro ElectricityPlan, Waimate District Council
FISL - Ak BT W
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W32« Ak 4 E R (1)

RI33 ~ iRIE AR 4 B R 2 (2)
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#:2 7 : English Electric
KRR

FRELE A4 125
AL A 17000 + X

T8 179

Pe

FI34 < i Ak 45 T B

o R RRW

.&6%‘?&*?18703@*%&;%%;’ EEGBE R ES R T
1958 & 4 Bhei@* BT 3 70 FF 17%08 R kp ¥ A
PR ERFTELIVEINKAFT s Hed PRI T T

%R

GREZ2 - > PR RPFT AL F EAT

ST

AR ALETRERIEEAHTZ c INERABFEF - AN
A g gk v LA (Taupo Volcanic Zone ) # Taupo 2 Kawarau »
% Ngawha o =& fF i & & # 9 =% Bl4cB 35 #777 o
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1800000 1800000
1 1
X
T Taputapu % NORTHLAND
Wigmore [Hahe Ngawha R EG IO N
Orua iHot Water feact)
o o
S ~;- S
8 | i L3S
-1 { S
3 2
5
Miranca Putini
Ngalea Koropeti Mayor Isiand (Tihes)
T2 Maire g
Naike) (1] 100 «m
lLake
Ohinewal  Waikare Te Aroha
Waikorea Waitos Whakaari
s (White Island)
WAINGaro  taarom Manawaru Tauranga-
v . Mt Maunganui (Mauao) Caiypso
Shkeehan Springs. L ) s Hydrothermal
o Hamition Waiton lglety ' vont Feitt
i Okavia ) -« — Papamoa-Maketu
Taihoa <
s ,\/O Pikowai o+ Moutohora 2
84 3 P {Whale Island) LS
2 Okoroire .\0 Matata H
é Q Lake Rotoiti &
e . Tahoke Rotoma-Tikorangi .
Kawhia (Te Puia) L FAviaken
- ° ﬂkllere-Ruahlne_\
A\ Rotokava- '—‘Kawerau
W o K s N \_Rotoma- Puhlp\lhl
' Rotorua—" Lakes OkatBina-Tarawera
REGIC lf' Pukehinau (Rangitaiki)
Horehoro-* w’mmangu -Rotomahana-
" Anamuru
Mangakm %
u". Li K”'a Itanachan
Whammaft.' {Gtates)
Hor Beach Otaken-
korako y A D ATV
.,.o.“,. o Wzrarootes BAY OF PLENTY
lamarlkl W chaati REGION
.— otokawa
Walrakel Tauhara
s e
S S
84 Horoma tangi LS
3 S
5 G
Motuoapa me‘)
N - —Tokaanu. Walhl i-Hipaua
Geothermal fields
Classification
- Deveiopment
i ~ Conditional/Limited davelopment
0 25 50 km =
Protectec
S E— @ Ruzpehu
Re Research
Coordinate system: NZGO 2050 Other thefmal area
New Zealand Transverse Mercalor

T T
1800000 1900000

7R %R - New Zealand Geothermal Association

B35~ e ko

R b

-

ek BB T R Contact Energy N F
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A TR é
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\gF’_‘7ﬁ~
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e @ﬁﬁgiimi3’&€§ﬁﬁﬁ@%§4ﬁ4
*ﬁ@&%%ﬁﬁi@ﬁ’ﬁﬁéﬁﬁaﬁ%’pﬁﬂ ok g A
EOMPARAIFAETAPEFE SPRINEEE € (wi) &

§E R PARL MBI 2 R R 2K
AR EFERET LEFORE @ BT Y B RBE AR
FH2A o By GNS B3t BRALLFLT TR
10,000MWe (megawatt electrical ) /5% & 3+ #17 B 3 o

4k & FFORELA] 0 2035 # 100961 * £ 2 iR~ 2050 £ i
FIRRE R PRT A RFTRPRFLEESET > P AT R
Bl o B TR AR 39T o

#3~ed P ARG 2 AR

. Capacity .
Station (MW) Operation Developer Comments
Te Ahi O Maui 20 2018 Eastland Group and Kawerau  Four wells drilled, construction
(Kawerau) A8D Ahuwhenua Trust on schedule
Ngawha 3 25 2020 Top Energy Design stage, well drilling

commenced 2018

Consents in place through Board
Tauhara Il 240 >2020 Contact of Inquiry. Production drilling to
follow; possibly 2020.

Tikitere Geothermal Power . .
Both currently in consenting and

Tikitere <45 >2020 Limited and Ngati . L
. investigation stage.
Rangiteaorere
Rotoma 35 >2020 Rotoma No 1 Inc Consents under appeal.
Taheke ? ? Co.nt?c.t & Taheke 8C and the Three exploration wells drilled.
Adjoining Blocks Inc
Te ia o Tutea 5 5 MRP, Okere Inc and Ruahine  Agreement for expansion and
(Taheke) ’ ' Kuharua Inc cooperative development

Balance of unspecified projects
Misc 400 By 2025  Various including further stages of
existing developments

74 kR - New Zealand Geothermal Association F 4
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5 21 & & £ 4 i RFciK % (Renewable Energy Policy Network
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LF P FAVRLEFTOL AN R RE R PR 2035
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Transpower & T 1994 & 4 22 ECNZ ~ 3 5 = 5 — 7= ¢1100%
B F T F 0 Transpower &8 ECNZ %2 7 .4 B e 2 3838
RS
*t > 17 # Transpower 33842 F 1,000 § % ~ & 7 iy > & 4e5psd
AEMILRN S o0 P ICEMR A R ORI RER 7
Bk 10 FIREE 5 9E ~ B o Transpower t@igfie @ ¥ 7 2 2
EHRAL S G ApEER AP 2T o

Transpower ¥2 ECNZ ¢ it {74 cha 3 5 5

B % Transpower #F £ 3 4 R =& » ® 385 Transpower = 2 ¥
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#1. Focus on the
Circular Economy.
= New Zealand-Taiwan |

2 Zp 1 WellingtonNZ #4 (7 & Mr. Lance Walker 2 # T &= & *F
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Pe s Zp ! CreativeHQ 3+ % 4 = Mr. Jonnie Haddon i # T A4f fe¢h

N T

Current Status and Outlook of
l'aiwan’s Electricity Market

AT ARPF R P IR T LRT
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B. Current Electricity Market Framework (After 2017)

neration wp (§ mw-mnqm.wm !

Transmission and Distribution
|
]

Electricity Retailing Utility
Enterprise
t

Customer

PE P 2019 & S AN 6 R DA K
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it 3 g ed R P27 (Transpower)

BF P D d B R 4 o 2 (Transpower) Andrew Renton, Senior
Principal Engineer Grid Development 4 5 =& fF & 4 & 3

BIE D A B d T % 2 (Transpower) i $E p B B Tt

7
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FELp A B e g gy R e o 7 (Transpower) f§ 3F N 7 i (T3t &2

P3Pt d fF T 4 o @ (Transpower) Anna Li, Senior Power Systems
Engineer Operations {fu Transpower ¥ 7% fi 3¢
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N

P 3 Zp ! emsTradepoint 2
Manager EMS ﬁ‘hﬁ ER 2T

# (Transpower <+ = # ) Quintin Tahau,

 HEP AP EEMNBREERE R A S Andrew Renton,
Senior Principal Engineer Grid Development
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PR AP RN RBEERE X A& Nyuk-Min Vong,
Pr1n01pa1 Engineer Power System Operations

R i A 2R RS ERE X A& AnnaLi, Senior Power
Systems Engineer Operations
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