New Zeal and Generati on
Us er Gul de

Application and Calculation Guide

System Operator

Transpower New Zealand Limited

Keeping the energy flowing

TRANSPOWER =

The National Grid




Version Date Change

1.4 04/08/2019 Added further constraints to Southland region.

iL5 28/08/2019 Added electrodes to list of outages impacting HVDC
transfer.

1.6 18/10/2019 Added ROX_CML_TWZ_2 (CYD Bypass) to list of
constraints.

Position Date

Revised By: Nicholas Merrington 18/10/2019
Reviewed By: Alex Shin 18/10/2019
IMPORTANT
Disclaimer

The information in this document is provided in good-faith and represents the opinion of Transpower New Zealand
Limited, as the System Operator, at the date of publication. Transpower New Zealand Limited does not make any
representations, warranties or undertakings either express or implied, about the accuracy or the completeness of the
information provided. The act of making the information available does not constitute any representation, warranty or
undertaking, either express or implied. This document does not, and is not intended to; create any legal obligation or duty
on Transpower New Zealand Limited. To the extent permitted by law, no liability (whether in negligence or other tort, by
contract, under statute or in equity) is accepted by Transpower New Zealand Limited by reason of, or in connection with,
any statement made in this document or by any actual or purported reliance on it by any party. Transpower New Zealand
Limited reserves all rights, in its absolute discretion, to alter any of the information provided in this document.

Copyright

The concepts and information contained in this document are the property of Transpower New Zealand Limited.
Reproduction of this document in whole or in part without the written permission of Transpower New Zealand is prohibited.

Contact Details

Address: Transpower New Zealand Ltd
96 The Terrace
PO Box 1021
Wellington
New Zealand
Telephone: +64 4 495 7000
Fax: +64 4 498 2671
Email: system.operator@transpower.co.nz

Website: https://www.transpower.co.nz/system-operator



mailto:system.operator@transpower.co.nz

TRANSPOWER GUIDE: NZGB

A [ 011 oo 18 i 1o o PP RTPPPRTPTPPR 4
2 NZGB ApPlCation USEr GUIAE .......cc.eeieiiiiieeeiiieie ettt e ettt e e e e e s s ababe e e e e e e e e sanbabeeeeaaaaeaanns 5
21 USEIN ACCOUNES @NO ACCESS. ... ueteeiieeeeeiiittteeee e e e s e aateteeeaaaeessasbabeeeeaaessaanbeaeeeeaaesssanbsaaeeeaeessaanns 5
2.2 Displays and NAVIQATION ...........viiiiiiiiee ittt e et e e st e e e e nreeeeaa 6
2,21 MaIN PAgE. .. ettt s 6
W N F- Vi To = 4o o I == 1 = PSSR 6
R B B - T o] o To T= T o [ =T T TP PPR 7
224  Day CalCUulation PaAge ......uuuiiieeiiiiiiiiiie et e e e s ettt e e e e e s s st e e e e s e st ae e e e e e e s s s anbareeeaee e e annnraees 10
225  ASSELOWNEIS PAOE ... . ceiiiiiiie ettt ettt et e e e e e e e e e e e e e e e nb e e e e e e e e e aannrnees 10
T = (=T o [T0] g ESR == Vo T PSR STPRR 11
227  GENEIAIOIS PAJE ...ccoiiiritiiiie ettt e e 11
228 Generating Station PAge .........oooiiuiiiiiiiiiiie ittt 12
22,9 WAALCHIST PAJE ... .eeiieiiiiiie ittt e et e e ebb e e e b e e e eneee 13
2210 PrefereNCES PAgE ... e 13
221 DOCUMENES PAGE ... .. 13
2212 NI REPOI CHAIT ..ot a e e e e e e e 14

2.3 Features and FUNCHIONS .......iiuiiiie ettt st e e s e e s nnne e e s nnnaeeas 14
2.3.1 Managing the WatChliSt ...........ooo i 14
2.3.2 Managing Email NOUfICAtIONS ..........cuiiiiiiiiiiiiii e 15

2 T T (o [0 ] § AT P PO PP PPPPTPP 16
The Generation Balance CalCUlAtiON...........c.uuiiiiiiie e 18
2.4 ODjJECtiVE @NU SCOPE ...coeveieieieeeeee e 18
2.5 = V1V T = AT T[0T 19
2.6 DEMANT FOIFECAST .....eeiiiiiiii ittt ettt e bbbt e e e e e s s bbb e e e e e e e e sanbbbreeeaaeeeanns 19
2.6.1  ShOM-TEIM FOIBCAST.......utiiiiiie ettt e e e et e e e e s e e e e e e e e s nnrnees 19
2.6.2  LONG-TEIM FOIECASE ......euiiiiiiiee ettt e e e e e e e e e e e e e e e e s nnnnees 20

2.7 Available Generation CaPACILY ........ccoiiiiiiiiiiiie it e e sbre e 20
2.7.1  Maximum Generation CAPACILY .........coiureieiiiriieiiiieee e et e s e st e e ssibre e e s snbreeeeaneee 20
2.7.2  GENEration OULAGES ......veiieiiiiiie ittt sttt ettt ettt e st e e s st b e e e s bt e e e abb e e e e enbreeeeaneee 21
2.7.3  TranSMiSSION OULAGES .....coeiuuriieiitiite ittt ettt ettt sttt e st e s st b e e e esb e e e abb e e e s anbeeeeeaneee 21
2.7.4 Determining Generation AvVailability ... 23

2.8 HWVDC TrANSTOI ...ttt e e e e et e e e e e s s bbb e e e e e e e e e anbbbbeeeeaeeeann 24
2.9 Generation Ancillary Service ReqUIrEMENTS........cccoeieiiii i 24
2.9.1 Reserve Estimation Methodology ...........coouiiiiiiiiiiiii e 24
292 South Island Reserve and Frequency Keeping Requirements ........ccccccovveiieeeeeeeeiininnnen, 25
e e T o AV B T = 1] PSR STPRR 25
2.9.4 North Island Reserve and Frequency Keeping Requirements..........cccccooviiieeeeeenennninnne. 26
2.10 Generation Balance Calculation SUMMAIY .........cocceiiiiiiiiiiiiiiei e 26
2101 N-1 Generation Balance CalCulation .............ccccoviiiiiiiiiiee e 26
2.10.2 N-1-G Generation Balance CalCulation .............coooociiiiiiee i 26
2.10.3  Definition of Calculation COMPONENES ........uiiiiiiiiieiiiie e 27
P R Y oo [Tt (o g N 0 1= od £ S PO PRTTPRP 29
21141 APPICAtION ArCRILECIUIE .....oiiiiiiii e 29
211.2 MANUAI OVEITIAES ...ttt e e e e e s e e e e e e e e e e nnreees 29

3 TrOUDBIESNOOLING ... ———————————— 30
PV o] o =Tale [ IR N0 €1 =01 o T 1= IS U0 T - o 32
1.1 (CTeT o 1T e Lo g O T o T= Lol | PP 32

Keeping the energy flowing The National Grid




TRANSPOWER GUIDE: NZGB

1

INTRODUCTI ON

The New Zealand Generation Balance (NZGB) application is an outage assessment tool utilised by
Tr ans p dpezatiodsPlanning Group. The NZGB application takes scheduled equipment outages
from the Planning and Outage Co-ordination (POCP) website and forecasts whether there will be
enough generation capacity to securely meet demand (i.e. to also meet frequency keeping and reserve
requirements). This information can be used to:

A

A

A

Communicate to industry participants any potential North Island generation balance
shortfalls over the next 200 days.

Provide industry participants with a means of assessing the potential impact of their planned
outages on the North Island generation balance.

Enable industry participants to select optimum outage periods with least impact to the North
Island generation balance.

This user guide is composed of two major sections. The first section details the various features of the
NZGB application and provides instructions on how to use them. The second section defines the
generation balance calculation, details the assumptions underlying it and describes the mechanism by
which it is carried out.

Keeping the energy flowing The National Grid
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2 NZGBPPLI CATUSEWGUI DE

This section details the features of the NZGB application and provides instructions on how to use them.

2.1 USER ACCOUNTS AND ACCESS

The NZGB application can be accessed at https://nzgb.redspider.co.nz. Un-registered users can access
the monthly reports published on the website and view the forecast N-1-G generation balance margin.

In order to access other features of the application, users must have a registered account which they
use to login. User accounts are shared between the POCP and NZGB applications, and new users can
refer to the POCP website (https://pocp.redspider.co.nz) to register a new account.

Keeping the energy flowing The National Grid
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2.2 DISPLAYS AND NAVIGATION

2.2.1 Main Page

The main page is shown when the NZGB application webpage is first accessed before a user logs in.
This page displays the N-1-G generation balance, provides a list of recently published monthly
generation balance reports and provides a means for users to log in to access more features of the
website.

New Zealand Generation Balance

CUrTaIT S5HImItad GANGTNEN BIIZACS T MK £35S 13 100 56T 1537 RISt

Introduction to the NZGB Login
e
Welcoma t s New Zestan Generation Bance welste. The purpse o e NZGS .4 el preci, sl and prevend
s o o s il 1 oot profecid ron R ==

This websi stablished to

ipants potential Horth Istand peneration balance shorfals over the nexd 200 days.
= with 3 means of azsessing the potential imaact of their pianned outages on the North lsland
‘access to the NZGS

acesss to tha appiication i avalizble te anyona
mith 2 POCF account. 17 you'd lika accass,
pleass craata an account on FOCE. Fyou
‘zireacy have 2 POCF accoun, the sams
‘cracantiats wil wark o NZCE.

NZGB Monthly reports

The: New Zeaiand Generation Balance (NZGS) is calculated wsing exsimated lond and ouages of genesat
equipment natified trough POCP. The NZGB i il =
and Transpawer's System Operabns Divisin produces a manthly report that proves addiban) analys)

Please use the links bekw 10 sccess recently published NZGB monthly reports

« Juy 2017 NZGB Regart
.

« March 2017 NPGS Report

For enquiries please contact Jalssl Masbah

2.2.2 Navigation Panel

Once a user logs in, a navigation panel (pictured below) is shown on top of every page.

The links available from this navigation panel are explained in the table below.

Link Description Section

The two links next to the prediction model text can be used to select
the method used for load forecast. Two options are available:

Prediction model | A Long-term (using data from last year to forecast 200 days _
out); and
A Short-term (using data from the last three weeks for

forecast the next three weeks).

Keeping the energy flowing The National Grid
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Link Description Section

The link of the currently selected calculation method will appear in
bold next to the prediction model text.

Selecting a prediction model changes the data used for all the
display pages and functions of the NZGB website.

Displays the Dashboard Page (appl i cati onds def |
Dashboard user first logs in), which displays the NZGB calculation results in 2.2.3
graphical form.

Displays the Watchlist Page which contains all the upcoming

Watchlist ~ 2.2.9
outages from the userds gener at

POCP Take the user to the POCP website, whose information is used by
the NZGB application.
Exports the results of the generation balance calculation to a

Export P ¢ 2.3.3

Microsoft Excel workbook.

Displays the Asset Owner Page which lists generation asset owners
Asset Owners . . . 225
and upcoming outages of their equipment.

Displays the Regions Page which lists regions within the New

Regions . . . . . 2.2.6
Zealand grid and generation outages coming up in those regions.
Displays the Generators Page which lists of all the generators used
Generators . play . 9 9 2.2.7
in the NZGB calculation.
Displays the NZGB output in an alternative graphic format for eas
NI Report . P .y . P grap y 2.2.12
insertion into reports.
Displays the Preferences Page, which allows changing the email
Preferences p y. . g ging 2.2.10
notification partial outage threshold.
Displays the Documents Page, which includes access to the monthl
Documents d . . g . y 2.2.11
reports, this guide and other supporting documents.
Logout Logs out of the user account, returning to the NZGB main page. -

2.2.3 Dashboard Page

This section describes the features of the Dashboard Page (which is the first page seen after logging
in). This display is composed of a number of components which are described in further detail below.

Display Tabs

A number of tabs situated above the display pane can be selected, the effect of selecting each tab is
described below:

Keeping the energy flowing The Natlonal Grid
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Dashboard

Ceneration balance N-1-C Ceneration balance N-1 NI Generation 51 Generation NI Load Sl Load Available HVDC Transfer Cutage Cantt

d&eneration balance N-1-Go6- displays the result of the N-1-G generation balance calculation, which is
defined in Section 2.4. Whilst the application calculates generation balance margins for morning and
evening periods for each day, only the lowest margin for each day is shown.

Clicking on any of the columns that represent the generation balance for a particular day on the graph
will open the Day Calculation Page for that day. This page shows how the generation balance margin
was calculated for that day and is described in greater detail in Section 2.2.4 of this manual.

60Gener ati on-1DB dispys the reMlt of the N-1 generation balance calculation, which is
defined in Section 2.4. As with the N-1-G generation balance case, only the lowest margin for each day
is shown.

60 NI Ge n e displays thenedtimated available North Island generation, after outages are taken into
account.

0S|I Ge n e displays theneétimated available South Island generation, after outages are taken into
account

0 NI  L-displhy® the forecast North Island load and losses.
60SI L- disply& the forecast South Island load and losses.

60Avai |l \AbC eT MHa ndisplays tibe estimated power transfer north (received at Haywards) via
the HVDC link.

6 Out ag e -dsplays asdmmary of upcoming generation and transmission outages listed in POCP
(both North Island and South Island) that affect the generation balance:

'
25 56 37 28 2g A1 04 05 DA 0T OA 08 1 5 1% 15 16 17 18 18 20 2 2 21 2 35 28 97 9% A3 04 05 08 07 08 06 10 19 1% 14 15
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The colour for each item depends on the generator output (MW) no longer available or the potential
generation balance impact of the outage:

Colour Impact [MW]
Green 0100
Yellow 0200
Orange 0300
Red 0400
Purple 0500
Outages with an impact smaller than 100 MW are aggregated into two island-basedi t ems cal | ed |

OTHERO and ASI OTHERO for the Nort h Transniissiondbutagen d Sout |
impacts are shown below generation outages. The transmission equipment name is normally used for
these outages however certain outages are grouped in the following cases:

A AHVDC _FILTERS_RI SKO refers to a number of HVDC fi
HVDC risk subtractor to decrease; and
A AHVDC EQUI P_ T RefeksSoramuirnber of non-pole HYDC equipment outages that

can cause the HVDC transfer limit to be reduced.

Scroll Bar

Located below the main chart is a scroll bar which can be used to navigate the date range calculated
by the NZGB. To scroll through the date range, click and hold the highlighted box and drag it either left
or right.

The scroll bar includes a small display of the N-1-G generation balance graph.

Administrator Comments

This section displays comments that have been added by the administrator. This is general information
that the administrator wishes to communicate to users, including whether any manual overrides have
been applied within the application.

The comments will appear until their expiry date is reached. This date is visible to the right of the
comment title.

Watchlist

This section contains a list of approaching outages which are of interest to the user. Refer to Section
2.3.1 to find out how to manage the watchlist.

Keeping the energy flowing The Natlonal Grid
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2.2.4 Day Calculation Page

This page shows the details of the generation balance calculation for a particular day and may be
accessed by following these instructions:

Go to the Dashboard Page.

Select the 6Generation balanceb6 display tab.
Clickinsi de the column representing thatshowiagg s bal an
the Day Calculation Page for that day.

> > >

Alternatively, the following URL entry may be used to open the Day Calculation Page for a particular
date:

https://nzgb.redspider.co.nz/day/[yyyyl/[mm]/[dd] where [yyyy] is the year, [mm] is the month
and [dd] is the day.

Users can navigate to the previous or next day by usingt h e fi P da wahdoiuNse x t nkisatthe | i
top of the page. This display shows:

A The day of the week, date and specific time instance for which the calculation was carried
out;

A The prediction method that was used for the calculation;

A The calculation breakdown for both morning and evening peak periods, including island level
guantities as well as the assumed availability of individual generators; and

A A list of outages from POCP which were used in the calculation.

Wednesday, 02 August 2017 calculated with long term forecast
< Previous day Next day =

‘Ceneration Balance

Calculation AM Period PM Period
South Island load estimate 2234 2228
South Island total generation outage impact 420 303
South Island total transmission autage impact 0 0
South Island available generation capacity 3124 3241
South Island generation required for ancillary services 15 15
HVDC transfer limit 1200 1200
HVDC transfer north (received) 822 945
North Island load estimate 4582 4656
North Island total generation outage impact 18 23
North Island total transmission outage impact 0 0
North Island available generation capacity 4772 4867
North Island AC risk (N-1) 405 405
North Island DC risk (N-1) 172 295
North Island worst risk (N-1) 405 405
North Island generation required for ancillary services (N-1) 220 220
Generation balance margin covering worst contingency (N-1) 792 936
North Island first AC risk (N-1-C) 405 405
Morth Island first DC risk (N-1-G) 322 445
North Island first worst risk (N-1-C) 405 445
North Island generation balance adjustments after first contingency (N-1-GC) 0 -40
North Island second AC risk (N-1-C) 360 403
North Island second DC risk (N-1-C) 172 500
North Island second worst risk (N-1-C) 360 500
North Island generation required for ancillary services to cover second risk (N-1-G) 375 515
Generation balance margin covering the next warst contingency (N-1-G) 432 395
Selected minimum time 2017-08-02 10:00:00 2017-08-02 18:00:00

For further information on the meaning of individual items within this list, please refer to Section 2.10.

2.2.5 Asset Owners Page

This page lists all generation asset owners who report their outages in POCP and is accessible from
the Navigation Panel.

Keeping the energy flowing The National Grid
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Asset owners

Name POCPID ¥ Cenerators Outages Max Output (MW) Cenerators Outages (200 days)
Alinta Energy 1002 1 o 74.0 GLN I
Bay of Plenty Energy 1001 2 o 49.0 ANI K I
Comalco 24 o o o I
Contact Energy 18 12 88 1974.0 OKI WHI CYD ROX OTC THI TAA SPL WRK TRC PFI SFD == = == - - "
ENA 19 o o o I
Cenesis 16 7 202 1476.0 PRI KTW HLY TUI RPO TKU KIN - - ]
Meridian 20 14 356 2965.0 AVI OHA OHC TKB WTK MAN TKA BEN TAP TUK MCK WHL GHE WWD
MEUG 23 0 [ [ I
Mighty River 17 15 2957 1526.0 WKM SWN MTS NAP WPA ARA ARI ATI OHK KPO KAG MOK NTM RKA MTI
Norse Skog Tasman 1005 1 [ 60.0 ONU I
Nova Energy 27 o o o I
NZ Wind Farm 1008 1 o 48.0 TEH I
PowerCo 25 o o o I
Powernet 21 o o o I
Todd Energy 1003 2 0 138.0 MHO MKE I
Top Energy 26 1 0 0.0 NCA N
Transpower 12 o 0 o I
Trustpower 22 17 29 582.0 HEK KMI BBR COL WAH PRU WHE WP| KUM WOF ALD MAT FTA COB TWE TWC MAH e R —
Whareroa Co-Cen Ltd 1004 1 [ 64.0 WAA I

It has the following features:

A Clicking on an individual asset owner will display a chronological listing of all of their

upcoming outages;
A Information for each asset owner, such as the number of generating stations owned, the

total maximum capacity of all their equipment, the number of upcoming outages and the
individual generating station names, is shown;

A Clicking on a generating station name will take a user to its Generating Station Page;

A A Gantt chart showing upcoming outages for the generators for each asset owner is
displayed to the right of the page.

2.2.6 Regions Page

This page lists all New Zealand regions and is accessible from the Navigation Panel.

Regions
Name ‘Outages Max Output (MW) Cenerators Outages (200 days)
Auckland 151 74 SWN OTC GLN I
Eecrm N0 L0 T o e T T P (R e —
Canterbury 178 243 HEK COL TKE TKA - ==
Central North Island 89 532 TAP RPO TKU NTM ]|
Hawkes Bay 104 319 PRIWHI KTW TAA TUI R
Manawaty 1 244 MHO TWF TRH TWC I
Mariborough 1 11 B8R WOP L]
Nelson 0 32 cos I
Northland 0 0 NGA I
Otago 194 2386 AVICYD OHA OHC WTK ROX PRU WPI BEN OHE [r——r—————_
Southland 32 939 MAN WHL MAH — e
Taranaki 23 779 MKE SPL FTA KPI WAA SED Y Y
Waikato 2092 1986 WKM MTS HLY WPA ARI KPO KIN TRC TUK MOK MTI
Wellington 0 200 MCK WWD I
West Coast 1 7 WAH KUM ALD
It has the following features:
A Clicking on an individual region will display a chronological listing of all of their upcoming
outages;
A Information for each region, the total maximum capacity in that region, the number of
upcoming outages and the individual generating station names, is shown;
A Clicking on a generating station name will take a user to its Generating Station Page; and
A A Gantt chart showing upcoming outages for the generators for each region is displayed to

the right of the page.

2.2.7 Generators Page

This page lists all the generation stations configured in the NZGB application and is accessible from the
Navigation Panel.

Keeping the energy flowing The Natlonal Grid
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Generators
Generator details Total available station capacity (MW)
Dispatched, in  Dispatched,
Name POCP (less not in POCP Wind Embedded Outages Next outage
wind) (less wind)
North Island
Aniwhenua ANl ANI Bay of Plenty Energy Bay of Plenty 25 - - - 0 -
Aratiatia ARA  ARA Mighty River Bay of Plenty 78 - - - 208 é;"gg‘”
Arapuni ARL ARI Mighty River Waikato 192 - - - 643 ﬂﬂ#
Atiamuri ATI  ATI Mighty River Bay of Plenty 80 - - - 251 E'q?
Glenbrook GIN GLN Alinta Energy Auckland 74 - - - o -
Huntly HLY  HLY Cenesis Waikato 945 - - - 41 &—%
Kawerau KAC KAG_1 Mighty River Bay of Plenty 106 - - - 17 ﬁ.&ﬂ
Kinleith KN KIN Cenesis Waikato 39 - - - o -
- 08/08(17
Kaimai KMl TGA_STN Trustpower Bay of Plenty 42 - - - 1000
Kapuni KPI  KPI Bay of Plenty Energy Taranaki 24 - - - 0 -
- 16/08/17
Karapiro KPO  KPO Mighty River Waikato 96 - - - 190 300
It has the following features:
A Clicking on a generatings t a t coden(\thgh appears as a link) will take user to its
Generating Station Page; and
A Generation station information such as the total installed station capacity, the total number of

upcoming outages and the date of the next upcoming outage.

2.2.8 Generating Station Page

These pages are accessed by clicking on a generating stations code link on the Generators Page.

Generators : MAN (Manapouri)

Wach
Notify on partial outage
Hotify on full outage

Details Plants
Name Manapouri MAN_1 121MW
Code  MAN MAN 2 121MW

POCP Code  MAN
MAN_Z 121MW

Owmer  Meridian

Region  Southland MAN 4 T21MW
Method  Hydro MAN_S 12TMW
Max station output  S47MW MAN & 121TMW

MAN_7 121MW

Notes Maximum output over the next 200 days

717 020060 7100817 180817 261061 7 030N 71110817 190917 270917 0SNOAT 1310NT 210N 7 29A0A7 06ATN7 14A1NT7 22R1A7 30A1N7 0B

Current outages

Planning Status Assessment Status MWlLoss  Outage (200 days)

57814 MAN 3 2017-03-27 06:00:00 2017-07-20 20:00:00 Cancelled New 121 ——
61458 MAN3  2017-03-27 06:00:00 2017-08-28 20:00:00 Confirmed New 121
62500 - 2017-05-08 07:00:00 2017-08-04 16:00:00 Cancelled New 730
57789 MAN1  2017-08-15 06:00:00 2017-08-17 20:00:00 Confirmed New 121
100163  MAN 3 2017-08-21 08:00:00 2017-08-21 16:00:00 Confirmed New 125 —

There is a dedicated page for each generating station which:

A Describes the attributes of an individual power station including what generating units
compose it;

A Lists the upcoming outages for the generating station. Clicking on the links in this section
opens the outage entry on the POCP website; and

A Allows the user to manage watchlists and email notifications for the station in question.

Note that at power stations with multiple units, each unit has its own plant page which lists each of the
upcoming outages for that individual generating unit. This page is accessible by clicking on the
generaton uni t 6s code.

Keeping the energy flowing The National Grid
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Generators : MAN (Manapouri) : MAN 1

Plant details

Plant POCP code  MAN_1

Next 200 days

HOM7 0BM1AT 14A1AT7 22A1NT7 3BA1AT DBA2AT 16N 2

Planning Status Assessment Status
57789 2017-08-15 06:00:00 2017-08-17 20:00:00 Confirmed New 1215 O
61934 2017-08-25 07:00:00 2017-08-28 18:00:00 Confirmed New 1215 e
100157 2017-08-26 08:00:00 2017-08-26 16:00:00 Confirmed New 125.0 I
61882 2017-11-03 06:00:00 2017-12-1517:00:00 Cenfirmed New 121.5 I
57790 2017-11-03 06:00:00 2017-12-15 20:00:00 Confirmed New 1215

2.2.9 Watchlist Page

This page displays upcoming outages of interest that the user has already configured for their watchlist
and is accessible from the Navigation Panel.

Your Watchlist

Maximum output over the next 200 days

Generator/Plant Outages (200 days)
06/09/17 09:00 - 07/08/17 16:00 continuous Confirmed

25/09/17 07:00 - 28/09/17 19:00 continuous Confirmed
02/10/17 08:00 - 04/10/17 20:00 continuous, Confirmed
09/10/17 07:00 - 12/10/17 19:00 continuous, Confirmed
24/10/17 07:00 - 16/04/18 19:00 continuous Confirmed
08/12/17 07:00 - 09/12/17 19:00 continuous. Confirmed

See Section 2.3.1 on how to setup and manage the watchlist.

2.2.10 Preferences Page

This page allows the user to change the threshold for email notifications and is accessible from the
Navigation Panel.
Your preferences

Set preferences

partial notification. assets must have at le;

is percentage of their maximum MW output unavailable in order to trigger a notice.

e

2.2.11 Documents Page

This page contains a number of supporting documents and is accessible from the Navigation Panel.

Documents
Help
Help documentation for the NZCB tool can be found here.
Monthly reports.

The New Zealand Generation Balance (NZGE) is calculated using estimated load and outages of generation and transmission equipment notified through POCP. The NZGB web application
automatically calculates the generation balance on a daily basis and Transpower’s System Operations Division proguces a monthly repert that provides additional analysis and commentary.

Please use the links below to access recently published NZGE monthly reports

- luly 2017 NZGEB Report
- lune 2017 NZGE Report
- May 2017 NZCE Report
- April 2017 NZCB Report
- March 2017 NZCB Report

For enquiries please contact Jaleel Mesbah
Model changes
The following files outline changes in the model in use.

- 2017-07-25 Model Change Log.

It includes the following documents:

Keeping the energy flowing The Natlonal Grid
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Currently available monthly reports, which provide additional analysis and commentary
concerning the state of the generation balance;

User guides and help documentation; and

The model change log.

2.2.12 NI Report Chart

A 30 day look ahead chart is created based on the active prediction model and is available by clicking
onthelinktitl e d @A NI frBetped\avigation Panel.

The report includes the following three curves:

A

A

North Island Demand - the forecast North Island load based on the selected prediction
model.

Available generation and HVDC after a contingency - This is calculated by adding the
estimated North Island load to the N-1 generation balance margin and shows the generation
that is required to meet this demand.

Available generation and HVDC to restore reserves following loss of largest unit - This is
calculated by adding the estimated North Island load to the N-1-G generation balance
margin and shows the generation that is required to meet this demand.

If the North Island demand curve exceeds the required generation and HVDC curves, then there is a
potential for generation balance shortfall.
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2.3 FEATURES AND FUNCTIONS

2.3.1

Managing the Watchlist

The watchlist feature exists to allow users to monitor outages for generating stations of interest. The
generators that users have configured for their watchlist will appear on the Dashboard Page and
Watchlist Page. Users can manage their watchlist from the Generating Station Page for each generator
as follows:
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Task

Instructions

Adding a
generating station
to the watchlist

1. Go to the Generating Station Page of a generator of interest by
clickingon 6 Ge ner at o radgation Paneltaidegher\oy clicking
on the 06Coded .Iink of the statio

2. Click the O6Watcho but tefopart df thegphge,a p
under the generator name.

Removing a
generating station
from the watchlist

1. Go to a generator of interest go to its Generating Station Page by
clickingon 6 Ge ner at o radgation Paneltaideher\oy clicking
on t he o6G@arthdsadionl i nk

2. Click the ¢ Rmitoothat appéars i the top left part of the
page, under the generatord same.

2.3.2 Managing Email Notifications

The email notification feature allows users to select generating stations of interest and receive email
notifications when the application detects significant outages for them. Users may opt to receive
notifications when a full outage of a generation station occurs or when an outage causes the available
generation capacity of a station to fall below a user defined value.

Users can manage their email notifications as follows:

Task

Instructions

Adding a
generating station
to the emall
notification list

1. Go to the Generating Station Page of a generator of interest by
clickingon 6 Ge ner at o radgation PaneltaindeherNoy clicking
on the 06Coded .Iink of the statio

2. Cl i c Kotifylorepartial outagedor o6 Not i f y lwthonsfthatl
appears in the top left part of the page, under the generator name.
This will create either partial or full outage notifications for this
generator.

Removing a
generating station
from the emall
notification list

1. Go to a generator of interest go to its Generating Station Page by
clickingon 6 Ge ner at o rawgation PaneltaideherNoy clicking
on the ¢6éCddsafonl i nk of t

2. Click the ©0Re monotcedp aorrt ioaR e noouvtea df el
buttons that appears in the top left part of the page, under the
gener ator 6s name. Thi s wi || re

notifications.

Changing the
partial notification
threshold

1. Go to the Preferences Page by clickingon6 Pr ef er ences d
Navigation Panel.

2. Change the o6notificat i ohuttofdd updatelthea
threshold value.
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2.3.3 Export

It is possible to export the results of the generation balance calculation as a Microsoft Excel workbook.
This is achieved by clickihng on t he @ Ex pavigdtianPanelnk on t he N

The items that are displayed on the Day Calculation Page form the columns in the exported file and
results for each morning and evening period for each day form the rows. A shortened name is used as
the label for each column and the mapping between these labels and the full descriptions provided on
the Day Calculation Page is provided in the table below.

Export Label Day Calculation Page Item

si_load South Island load estimate

si_gen_outages South Island total generation outage impact
si_trans_outages South Island total transmission outage impact
si_generation South Island available generation capacity

si_ancillary_req South Island generation required for ancillary services
hvdc_transfer_limit HVDC transfer limit

hvdc_available HVDC transfer north (received)

ni_load North Island load estimate

ni_gen_outages North Island total generation outage impact
ni_trans_outages North Island total transmission outage impact
ni_generation North Island available generation capacity

nl_ni_ac_risk North Island AC risk (N-1)

nl_dc_risk North Island DC risk (N-1)

nl_ni_risk North Island worst risk (N-1)

nl ni_ancillary_req North Island generation required for ancillary services (N-1)
nl_contingency Generation balance margin covering worst contingency (N-1)
nlg ni_ac_risk_1st North Island first AC risk (N-1-G)

nlg dc_risk_1st North Island first DC risk (N-1-G)

nlg_ni_risk_1st North Island first worst risk (N-1-G)
nlg_ni_adjustments_1st l;l_oGrt)h Island generation balance adjustments after first contingency (N-
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Export Label Day Calculation Page Item

nlg ni_ac_risk_2nd North Island second AC risk (N-1-G)
nlg dc risk 2nd North Island second DC risk (N-1-G)
nlg ni_risk_2nd North Island second worst risk (N-1-G)

North Island generation required for ancillary services to cover second

nlg_ni_ancillary_req fisk (N-1-G)

Generation balance margin covering the next worst contingency (N-1-

eneration_balance
g _ G)

For further information on the meaning of Day Calculation Page items within this list, please refer to
Section 2.10.
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THEGENRATI BNLANCRLCULATI ON

This section details the way in which NZGB application performs the generation balance calculation.

2.4 OBJECTIVE AND SCOPE

The objective of the generation balance calculation is to forecast whether there will be enough
generation capacity to securely meet demand (i.e. meet frequency keeping and reserve requirements)
considering scheduled equipment outages. This calculation focuses on whether the instantaneous
power balance can be met (i.e. MW) and hence differs from other security of supply assessments that
are concerned with energy shortages (i.e. MWh).

The calculation within the NZGB application considers a scenario of peak demand in the North Island
with HVDC power transfer north. A simplified model of the New Zealand power system is used for the
generation balance calculation whereby the following aspects are estimated for each island:

Demand and losses;

Available generation;

Generation required for ancillary services (reserves and frequency keeping); and
HVDC transfer capacity.

> > B

The NZGB estimates the margin to a generation balance shortfall (or the severity of such a shortfall) by
calculating the following metrics?:

Metric Definition

N-1 Generation | The difference between the available generation capacity and the capacity
Balance Margin required to securely supply demand before the occurrence of a contingent event
(i.e. reserves need to be obtained to cover the worst case contingent event).

N-1-G Generation | The difference between the available generation capacity and the capacity
Balance Margin required to securely supply demand after the occurrence of the worst case
contingent event (i.e. reserves need to be restocked to cover the next worst case
contingent event).

The following sections detail the assumptions built into the NZGB application as well as the way in which
the application sources information for processing.

1 The N-1 and N-1-G generation balance margins are similar to the Energy Standby Residual Shortfall
and Capacity Standby Residual Shortfall figures, respectively. The Standby Residual Shortfall values
are determined in the Market System based on information available in the forward-looking schedules
(e.g. generation offers). These figures provide an indication whether it will be possible to operate the
grid securely and to restore reserves after the occurrence of a contingency, as required by the Policy
Statement.
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2.5 DAILY TIME WINDOWS

The generation balance calculation is concerned with the morning and evening peak demand time
periods for each day. The time windows (inclusive) that are associated with these peak periods are
defined below:

A Morning peak (AM) period: 06:00 to 11:30, trading periods 13 to 23
A Evening peak (PM) period: 16:00 to 20:00, trading periods 32 to 40

These time windows limit the scheduled outages and historical data that is considered in the calculation.

2.6 DEMAND FORECAST

The NZGB estimates future demand based on historical telemetered data and incorporates network
losses into the estimated figure. This is achieved by using North Island power supply (generation and
HVDC transfer north) and total New Zealand generation as the source for the forecast. The island
demand and losses are calculated from this data as detailed in the following table:

Estimated Values Calculation from Source Data

North Island Demand and | North Island Power Supply
Losses

Total System Demand and | New Zealand Generation
Losses

South Island Demand and | Total System Demand and Losses i North Island Demand and
Losses? Losses

In some specific instances, individual GXP or Grid Zone demand data is also used by the NZGB
application. The values for this data are calculated in the same fashion but using historical GXP or Grid
Zone telemetered load data as the source.

All historical data used for demand estimation is provided to the NZGB application in the form of half-
hourly time series data. Each half-hour data point is the average of the raw SCADA data over a trading
period.

The NZGB can use either of two prediction methods to forecast demand. These are described in detalil
below.

2.6.1 Short-term Forecast

The short-term forecast uses historical data from the last three weeks to produce demand forecasts for
the next three weeks. The application produces estimates for time periods that are unique combinations
of the following:

A Week period, consisting of Weekday, Saturday, Sunday / public holiday; and
A Day period, consisting of morning or evening.

2 South Island demand and losses are calculated in this fashion in order to account for diversity
between the total load of each island.
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In order to estimate future island demand and losses, the NZGB application determines the maximum
of the historical data for each unique week period and day period over the last three weeks (e.qg.
weekday mornings). For example, to determine weekday morning load values, the application will find
the maximum value for weekday morning periods in the historical data. This method results in a
conservatively high peak value when compared to the historical data. This is suitable for estimating
island level demand and losses as larger values will result in worse generation margins.

For GXP or area level load which is used for security constraints and the HVDC limit however, the NZGB
application first averages the values of load for each trading period across multiple days for each unique
week period and day period combination (e.g. weekday mornings). Then, the application extracts the
maximum value from the averaged data for the day period of interest. This method, in contrast to that
of the island level method, results in a moderate peak value when compared to the historical data. This
is suitable as lower estimated values will ultimately result in worse generation balance margins.

Lastly, a growth factor is not applied to any of these final calculated values for the short-term forecast.

2.6.2 Long-term Forecast

The long-term forecast uses historical data from the last year to produce demand forecasts for up to
one year into the future. The application produces estimates for time periods that are unique
combinations of the following:

Period of the year.
Week period, consisting of Weekday, Saturday, Sunday / public holiday; and
Day period, consisting of morning or evening.

B

Similar to the short-term forecast, for the island level demand and losses the NZGB determines the
maximum of the historical data for each unique time period. In estimating load values for weekday
evenings, the application finds the maximum load value of weekday evenings of a 4-week period, two
weeks either side of the same date in the previous year. Again, as per the short-term forecast, GXP
and area level loads for determining the HVDC transfer limit and the impact of security constraints are
estimated by first averaging across multiple days for each unique time period and then finding the
maximum value for the day period in question.

A growth factor of 2% is applied to all final calculated values for the long-term forecast.

2.7 AVAILABLE GENERATION CAPACITY

The NZGB estimates the available generation based on two factors:
1. The maximum capacity that is pre-configured in the tool; and
2. The impact of transmission or generation outages which are entered into POCP.

Generation in the NZGB application is modelled in terms of generating stations which can then be
(optionally) composed of individual generating units. Only dispatchable generation is considered by the
calculation and the underlying assumption is that all generation will be offered unless outages are
notified.

The sections below describe the various components of the generation availability estimate in more
detail.

2.7.1 Maximum Generation Capacity

A full list of the maximum capacities of generating stations and units that are configured within the NZGB
application can be found in found in Appendix 1.1.
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Note that wind generation is assumed to only contribute 20% of its stated capacity toward the generation

balance.

2.7.2 Generation Outages

Generation outages reduce the available capacity of individual generating units or generating stations.3

The NZGB application utilises t h e

amount.

AiMW Losso fiel

d f r o mtage @@uetiont o

The NZGB uses unit level outage entries to determine the generation capacity available from particular
units and separately uses the station level entries to determine the generation capacity available from

the entire station.

2.7.3 Transmission Outages

Certain transmission outages can constrain or disconnect generation thereby reducing the available
generation capacity. The manner in which transmission outages influence available generation can be
complex, hence transmission constraints are modelled on a case by case basis in the NZGB application.

The following table provides a list of transmission constraints that are applied as a result of transmission
outages in the NZGB application:

Outage

Description

Indicative Reduction

None

Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-
ROX-1 circuit post-contingency with
Roxburgh Export Overload Protection
Scheme enabled.

Summer: 150 MW
Shoulder: 170 MW
Winter: 180 MW

CYD_CML_TWZ_1
CYD_CML_TWZ_2

Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-

Summer: 500 MW
Shoulder: 550 MW

region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the CYD-
CML-TWZ circuits post-contingency.

CYD_CML_1 ROX-1 circuit post-contingency with | Winter: 600 MW

CYD_CML_2 Roxburgh Export Overload Protection
Scheme disabled.

NSY_ROX_1 Generation export from the Southland | Summer: 200 MW
r_eg_lon (CYD, ROX, MAN, MAH and WPI) Shoulder: 250 MW
limited to avoid overloading the CYD-

CML-TWZ circuits post-contingency. Winter: 300 MW

LIV_NSY_ 1 Generation export from the Southland | Summer: 190 MW

Shoulder: 240 MW
Winter: 290 MW

3 In the context of the NZGB, station level generation outages entered into POCP are assumed to
reduce the total available output from an entire generating station.

Keeping the energy flowing The Natlonal Grid



TRANSPOWER GUIDE: NZGB

ROX_220SPS_PROT1
ROX_220SPS_PROT?2
ROX_220BS_A
ROX_220BS_B
ROX_220BS_C
ROX_220BZ

ROX_544 535_533_536
ROX_564 555_553_556
ROX_624 615_613_616
ROX_644 635_633_636

Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-
ROX-1 circuit post-contingency with
Roxburgh Export Overload Protection
Scheme disabled.

Summer: 250 MW
Shoulder: 300 MW
Winter: 350 MW

CML_TWZ_1
CML_TWZ_2

Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-
ROX-1 circuit post-contingency with
Roxburgh Export Overload Protection
Scheme disabled.

Summer: 400 MW
Shoulder: 450 MW
Winter: 500 MW

CYD_ROX_1
CYD_ROX_2

Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-
ROX-1 circuit post-contingency with
Roxburgh Export Overload Protection
Scheme disabled.

Summer: 260 MW
Shoulder: 310 MW
Winter: 360 MW

ROX_TMH_1

Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-
ROX-1 circuit post-contingency with
Roxburgh Export Overload Protection
Scheme disabled.

Summer: 270 MW
Shoulder: 310 MW
Winter: 360 MW

ROX_CML_TWZ 2
(CYD Bypass)

When the CYD bypass is in operation.
Generation export from the Southland
region (CYD, ROX, MAN, MAH and WPI)
limited to avoid overloading the NSY-
ROX-1 circuit post-contingency with
Roxburgh Export Overload Protection
Scheme disabled.

Summer: 260 MW
Shoulder: 310 MW
Winter: 360 MW

MTI_WKM_1
MTI_WKM_2

Generation export from MTI and WPA
limited to avoid overloading of remaining
MTI-WKM circuit pre-contingency.

Summer: 200 MW
Shoulder: 175 MW
Winter: 150 MW
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THI_WRK_1 Generation export from the Central North | Summer: 600 MW
Island region (ATI, OHK, WRK, TAA,

WKM_WRK_1 Shoulder: 550 MW
RKA, OKI, NAP, NTM, ARA, ARI_STH,
KIN, KMI, WHE, KAG, MAT, ANI, WHI | Winter: 500 MW
and TUI) limited to avoid overloading the
OHK-WRK-1, ATI-OHK-1 and ATI-WKM-
1 circuits post-contingency.

THI_WKM_1 Generation export from the Central North | Summer: 850 MW

Island region (ATI, OHK, THI, PPI, WRK,
TAA, RKA, OKI, NAP, NTM, ARA,
ARI_STH, KIN, KMI, WHE, KAG, MAT, | Winter: 750 MW
ANI, WHI and TUI) limited to avoid
overloading of the OHK-WRK-1, ATI-
OHK-1 and ATI-WKM-1 circuits post-
contingency.

Shoulder: 800 MW

The following table provides a list of transmission outages that result in the complete disconnection of
generation from the grid in the NZGB application:

Outage Generation Disconnected
ARA_WRK_1 ARA
MTI_WPA_1 WPA
THI_PPI_1 PP
OHB_806_1007 OHB_8 and OBH_9
OHB_907_1106 OHB_10 and OBH_11
OHC_1206_1407 OHC_12 and OHC_13
OHC_1307_1508 OHC_14 and OHC_15
SFD_CB_612 SPL

2.7.4

The total generation availability is determined by examining the impact of outages on reducing
generation capacity. The effect of transmission and generation outages are considered separately, and
generation availability is calculated as the minimum of the two. Outages which impact an entire
generating station or individual units are also considered separately.

The transmission and generation outages that reduce generation capacity are only considered for a
particular peak demand period (the morning or evening period for a particular day), if their start or end
times fall within that time window. Additionally, the NZGB takes into consideration actual concurrencies
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