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Agenda

 Purpose is to agree, as industry participants,
what information the industry requires before
SFT is implemented

— Introduction and broad constraints on the System
Operator in introducing SFT

— A detailed overview of SFT In action to ensure
everyone understands how the tool works

— Facilitated discussion/forum to agree the industry
requirements (such as training and information) for
SFT go live
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Agenda Times

9 —9.15am Introduction - Kieran Devine

9.15-10.15am SFT Demonstration —
Chris Callaghan/Lynette Bell

10.15-10.30am  Morning Tea

10.30 - 12.00pm  Agreeing the implementation plan —
Ray Hardy
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Introduction

SFT, What is it;

— Simultaneous Feasibility Test
— “automated calculation of constraints”

SFT, What will it do for you:
— More accurate real time transmission capacity

Project timetable:
— SFT go-live Planning late August 2010
— SFT go-live in Real Time late October 2010

System Operator Issues:

— Timeframes

— Resources for industry development

— Link with Variable and Dynamic Transmission Ratings
A
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SFT Demonstration

What is SFT?

SFT Modes

SPD-SFT Iteration Loop

Case Setup

SFT AC vs DC Solutions
Constraint Identification & Types
Constraint Formulation & Naming
Constraint Evolution & Stability
Case Setup & Output [demo]
Schedule Types

Constraint Publication
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What is SFT?

 What if scheduled power flow from SPD could be
automatically tested to discover if it simultaneously
satisfied network security constraints?

« What if this process could identify additional constraints
arising from contingency analysis?

 Outcome: SPD and security solutions are both feasible

 SFT —“Simultaneous Feasibility Test”
— Iterative automated process
— Checks SPD solution using AC Contingency Analysis

— Automatically generate additional constraints to ensure network
security
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What is SFT?

Standard load flow/contingency analysis application
Enhanced to calculate thermal security constraints

Matches SPD model injections to AC power flow model,
making use of time based profiles including:

— Auxiliary voltage setpoint profiles

— Auxiliary MVAr load profiles

— Switching schedules of capacitor/reactor components

Profiles generally modelled by month with multiple
breakpoints per day

P
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SFT Modes

e SFT runs in several different ‘modes’:

TOPPER Generates ‘offered grid’ model for SPD based on known
outages & ‘forced closed’ breaker lists

SFT Analyses SPD solution for contingent branch violations
& generates constraints

SFT Check Performs security check on final SPD result based on
actual grid (no ‘forced closed’ breakers)

VSAT Analyses SPD solution for voltage stability issues &
advises constraints

OPF Advises optimal dispatch of MVAr resources
(not commissioned)
——
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Topper creates
the ‘offered grid’
model based on
network model &
known outages

~
Topper

J

SPD-SFT lteration Loop

SPD calculates
optimal dispatch
based on existing
constraints + bids
& offers

Convergence test
applied to determine
whether SPD results
‘stable’

VSAT

Security assessments
run for final dispatch
& actual grid

~
SFT
SPD Converged?
° Check
J
( o T .
SFT performs AC security =EU 4 OPF

analysis on SPD solution&

o

proposes new constraints

for feedback to SPD

—
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SFT AC vs DC Solves

» Achieving AC solution consistently across multiple
studies depends on robust reactive & voltage profiles

« |f an AC solution can not be achieved then SFT will
automatically switch to a solution mode with a non-linear
DC power flow analysis

« The reactive power flows on the branches are zeroed out
for the non-linear DC solution

« Since SPD solves a constrained DC power flow, SFT is
virtually guaranteed of achieving a DC solution also

* In planning time it is feasible to manipulate the auxiliary
inputs to achieve an AC solution
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Constraint Identification

« SFT identifies constraints for violating or near violating
flows for both the base case and contingency cases

» Near binding constraints are created for those branches
whose flows are within a single system-wide configurable
threshold of the limit e.g within 85%

* If only the constraints for the violated limit are reported
there is a chance that if the dispatch and flow pattern
change in the subsequent SPD solution, the flows that
were near violating may become violations & require a
second iteration of constraint generation to resolve

—
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Constraint Types

Static » A constraint designed to avoid base-case or
contingent overload of an asset’s static limit
» Applies to transformers & circuits

Thermal/Off-load » A constraint designed to avoid base-case or
contingent overload of an asset’s thermal limit
» Applies to circuits only

o SFT will build constraints for both types of constraint if
both are violated

— Ensures both limits will be respected if one is lower but is
alleviated more easily
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Constraint Formulation

o SFT uses the same current methodology to formulate
constraints except it is now automated.

e The form of the constraint is still the same i.e

ax + by <=z
a&b = Coefficients
x&Yy = Protected & Contingent
Branch Flows
Z = RHS

g
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Constraint Naming Convention

Protected Contingent 'S Contingency Violating Branch
Branch Branch ~ Name Station Type
Network model Network model ‘Flag’ Contingency Station where Code indicating
identification of  identification of  indicating definition the worst protected branch
the protected the contingent thisis a resulting in the violation occurs type:
branch (circuit branch (circuit or constraint  violation (circuits only) *LN = circuit
or transformer)  transformer) fora *XF = transformer
static limit *ZBR = zero
violation impedance branch
(circuits
only)

g
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Constraint Name Examples

ARA WRK.1 _ MTIL. WKM1.1 S MTIWKM1$ ARA LN

ARA WRK.1 ALB_ T4 S __ ALB. T4 _ARA_ LN

ARA WRK.1 _ MTI._WKM1.1 _ MTIWKM1$ ARA LN

ARA WRK.1 ALB_ T4 ALB. T4 _ARA_ LN

ALB_ T3 33KV __ MTI._WKML1.1  MTIWKM1$ XF

ALB_ T3 33KV__ALB_ T4 ALB T4 XF

P
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Constraint Naming Convention

Monitored Naming Convention Example
Element

Line LN: ID_LINE (14 char) of the monitored element + "." + ID_LN (2 Static Limit
char) of the monitored element +"__" + ID_LINE (14 char) of the "ARA_WRK.1__MTI_WKM1.1__:S MTIWKM1$ ARA__LN"
contingency element + "." + ID_LN (2 char) or ID_ZBR (2 char) of "ARA WRK.1_ALB_T4 :S ALB T4 ARA_LN"
the contingency element +"___ " + optional ":S__" for static limit
constraints + ID_CTG (8 char) +"___ "+ ID_ST(8 char) of the end Thermal Limit:
where the violation is detected + " LN" "ARA_WRK.1__MTI_WKM1.1__MTIWKM1$_ ARA _LN"

"ARA_WRK.1__ALB__T4 ALB_T4 ARA_LN"

Zero ZBR: ID_LINE (14 char) of the monitored element + "." + ID_ZBR (2

Impedance char) of the monitored element +"__" + ID_LINE (14 char) of the "KILN_COGEN.1__MTI_WKM1.1__ MTIWKM1$_ GLN__ZBR"

Branch contingency element + "." + ID_LN (2 char) or ID_ZBR (2 char) of
the contingency element+"__ "+ ID_CTG (8 char) +"__ "+ "KILN_COGEN.1__ALB__ T4 ALB_T4 GLN__ZBR"

ID_ST(8 char) of the end where the violation is detected + " ZBR"

Transformer | XF:ID_ST(8 char) +"_ "+ ID_XF (14 char) of the monitored

element+"__ "+ ID_KV (4 char) of the end where violation is
detected + "KV__" + ID_LINE (14 char) of the contingency element "ALB__ T3 33KV__MTI_WKM1.1__MTIWKM1$_ _XF"
+"." +ID_LN (2 char) or ID_ZBR (2 char) of the contingency
element+"__ "+ ID_CTG (8 char) +"__XF" "ALB__T3__33KV__ALB__T4 ALB_T4 XF"
Monitored INTRFC: ID_INTRFC (6 char) of the monitored element +"__ " +
Interface ID_LINE (14 char) of the contingency element + "." + ID_LN (2 char) "Zonel_11 MTI_WKM1l.1__ MTIWKM1$__HEN__INTRFC"
or ID_ZBR (2 char) of the contingency element+"__ "+ ID_CTG (8
char) +"__INTRFC" "Zonel_ 11 ALB__T4_ ALB_T4_ HEN__INTRFC
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Constraint Evolution

» Changes to the values of the coefficients and RHS of a
SFT constraint is usually of very small magnitude
between subsequent solves of schedules

* In most cases the number and types of constraints

appearing a week out for WDS schedules continue to
RTD

« Exception would be in case of system events or when
there is a significant change to offers

P
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Constraint Evolution

Changes to Constraint Build between SDS and SDPQ

HISTORY FOR WIL__T8_ 220KY__HAY_TKR2.1__HAY_TKR2__XF_RHS, Trading Period 17 on 09/06/2009

S0PD) 09/06,/2000 08:10:01 J43 *HAY TKRZ1 + 1 ¥ WIL T8.T§ <=  145.850 145.830
505 09/06,/2009 08:03:01 J44 ¥ HAY TKRZ1 + 1 ¥ WIL T8.T8 <= 146,240 146.240 100
This page refreshes automatically every 5 minutes, Last refreshed at 09 June 2009 09:23:51 Clase
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Constraint Evolution

Changes to Constraint Build between subsequent SDPQ schedules

HISTORY FORWIL__ T8_ 220KV__ HAY_TKR1.1__ HAY_TKR1__XF_RHS, Trﬂding Period 20 on 09/06/2009

5DPQ) 09,/06,/2009 09:10:00 J44% HAY TKRLL + 1% WIL T8.T8 <= 146,430 146,430 100
SDPQ) 09,/06,/2009 08:40:00 J44 ¥ HAY TKRL1 + 1% WIL T8.T8 <= 146,500 146,500 100
SDPQ) 09,/06,/2009 08:10:01 J43 ¥ HAY TKRL1 + 1% WIL_T8.T8 <= 146,200 146,200 100
505 09,/06,/2009 0§:03:01 J44 % HAY TKRLL + 1% WIL T8.T8 <= 146,610 146.610 100

L)
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This page refreshes automatically every 5 minutes, Last refreshed at 09 June 2009 09:25:38
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Case Setup

Solver Controls : Case Control

: Tooltray A Sctup for Case: Auto SDPQ
- [=1
Case Selection | 45 CaseD: [1232003111800857 State: [Bpproved Histery New | Aun |
— Case Selection % I py— B
Fom | o D Name: [ouo SDPQ 02N0V-03 07.00 657 Piarity: | 400 Cieaterd [0 nav-2004 07:10 | |
ramm - 03- noy - 2003 00:00 4 I — Duplicate Pauze
. I El % Description: IStudy created by DBMS Job Scheduler Type: ISDF‘Q d B | e
a 10- noy - 2003 00:00 T Salved: IUQ* -2009 07:11 i
5 HethdOr: I case_netmodel_netrmom.tp_cem_20091104 j Scenario: I d e ey et | gD |
IAII Cases 'l Apply | . Approved: IDQ-nonDDQ 0711
I _I Ctg Case: Icase_netmodel_ctgs.tp_ems_2DDS1 012 j ¥ Bur Sub Study, DCSA Approve | Stop |
Show: |Case Mame hd Archived: IDS-nov-2DDS 071
Start: | 03- nov - 20090700 [=] ™ butobppove [ UseMILF _ .
v sutodrchive [ Use SFT Constiaint Archive | Publish |
End: |09 nov - 2003 11:00 ' autoPubish T Use biyan Dyeride

Worlkflow Tasks for Case: Auto SDPQ 09-NOV-09'07:00 657

3 : 09 Export Copy Topper SPD SFT SFTCheck BSC OPF YSAT PSC
Buta SOPY Skip O [ [ 0 [ [ [ [ ] O
- Auta SDPQ 09NOY-09 0600 620 StatLis oK Skin 0K 0K Skip AC Solved Skin Skip 0K oK
- Auta SDPE 09NOY-09 0530 603
- Auta SDPD 09NOV-09 05:00 530
- Auta SDPD 09-MOY-09 04:30 575 Messages for Cas
- Auto SDPE 03-NOV-03 04:00 561 -
Auto SDPD 09N0V-03 0330 545 Message Set Timestamp Text =
. Auto SDPO 09-N0Y-09 07300 530 YSAT-Loader 09-nov-2009 07:11:39  WNMS-SPD2: Case(Autn SDPQ 09-NOY-02 07:00 657) VSAT-Loader 09-NOY-2009 0900 started
. Oper SDPQ DSNOY-03 0303 524 YSAT 09-nov-2009 07:11:39 WNMS-SPD2: Case(Autn SDPQ 09-MOY-09 07:00 657) YSAT(MSS2) 09-NOY-2009 09:00 ended normally,
- Oper SDP 09-M0Y-09 02:57 517 i PSC 09-nov-2009 07:11:33  PWMDB: Case(Autn SDPQ 03-NOY-09 07:00 A57) PSC 09-NOY-2009 10:00 ended normally, code=1
- Auta SDPD 09NOV-09 02:30 505 PSC 09-nov-2009 07:11:33  PWMDB: Case(Autn SDPQ 09-MOY-09 07:00 657) PSC 09-NOY-2002 10:00 started
- Auto SDPE 03NOV-09 0200492 YS4T-Loader 09-nov-2008 07:11:33  WNMS-SPDE: Case(Autn SDPQ 09-NOW-09 07:00 657) YSAT-Loader 09-NOY-2009 10:00 ended narmally,
+ Auto SDPO 03:NOY-03 01:30 477 IMPORTER, 09-now-2008 07:11:33  whms-spds: Loading file: SWNME-FS1YMSSOL\sportMSS_812300001112800657 0)X_00-NOY- 2000 10 i
i g:’; ég';g gg':g\\‘;ggg 0010?12 ﬁ; YSAT-Loader 09-nov-2009 07:11: 33 WNMS-SPD6: Casa(Autn SDPQ 09-NOW-09 07:00 657) YSAT-Loader 09-NOY-2009 10:00 started
. Ato SDPD 09NOV-09 00-30 439 YSAT 09-nov-2009 07:11:33  WNMS-SPD4: Casa(Autn SDPQ 09-NOV-09 07:00 657) VSAT(MSSZ) 09-NOY-2009 10:00 ended narmally,
- Dper SDPQ 0FNOY-09 00:28 423 PSC 09-now-2009 07:11:31 PWIMDB: Case(auto SDPO 09-MNOW-09 07:00 657 PSC 09-KOY-2009 09:20 ended normally, code=1
- Auto SDPD 09-M0V-09 0000 414 % PSC 09-nov-z200%9 07:11:31 PWMDR: Caselsutn SDPO 09-MNOW-09 07:00 657) PSC 09-NOY-2009 09:30 started
1 | | _'I—I WSAT-Loader 09-now-2009 07:11:31 WNMS-SPD4: Case(Autn SOPQ 09-MNOMW-09 07:00 657) WSAT-Loader 09-NOY-2009 09:20 ended normally,
— Case Detail IMPORTER 09-nov-20058 07:11:31  ‘wnms-spdd: Loading file: WWWNMS-FS1YWMSSOLYexportyvISS_B1232009111800657_0X_09-NOY-2009_09_
Coseld B1292009111800657 YSaT-Loader 09-now-2009 07:11:31 WNMS-SPD4: Case(Autn SDPQ 09-MOY-02 07:00 657) VSAT-Loader 09-NOY-2009 09:30 started
CasaType:  SDPG YSAT 09-nov-z009 07:11:31  YWNMS-SPDA: Case(Autn SDPQ 09-MOV-09 07:00 657) VSAT(MSS1) 09-NOY-2009 09:30 ended normally,
- . PSC 09-nov-2z009 07:11: 29 PWIMDB : Case(autn SDPO 09-MOY-09 07:00 6573 PSC 09-KOY-2009 10:30 ended normally, code=1
Cesp@mer Wl EgRs PSC 09-now-2009 07:11:29  PWMDB; Case(Autn SDPQ 09-MOY-09 07:00 657) PSC 09-NOY-2003 10:30 started
Period Start: - 03-nov-2003 07:00 YSAT-Loader 05 -now-2008 07:11:29  WNMS-SPD7: Casefduto SDPQ D9-NCHY-03 07:00 657) YSAT-Loader 09-NOY-2003 10:30 ended rormally,
Period End:  09:n0v-200310:30 IMPORTER 09-nov-2009 07:11:29  wnms-spd7: Loading file: \WANMS-FS1YMSSOLexportySS_51232009111800657_0%_09-NOY-2009_10_
Cass State:  Approved YSAT-Loader 09-nov-2009 07:11:29 WHMS-SPD7: Case(Autn SDPQ 09-MOY-02 07:00 657) VSAT-Loader 09-NOY-2009 10:30 started
Completed:  D3nov-2003 07:11 YSAT 09-nov-2009 07:11:29 WNMS-SPDS: Case(Autn SDPQ 09-MOY-09 07:00 657) YSAT(MSS1) 09-MOY-2009 10:30 ended normally,
SFT: Mo PSC 09-now-2009 07:11: 13 PWIMDE ! Case(suto SDPO 09-MNOW-09 07:00 657 PSC 09-MOY-2009 07:00 ended normally, code=1
SFT Check: Yes PSC 09-nov-2009 07:11:12  PWMDB: Case(Autn SDPQ 09-NOY-09 07:00 657) PSC 09-NOY-2009 07:00 started
DCSA: WSAT-Loader 09-now-2009 07:11:12 WNIMS-SPDE: Case(autn SDPQ 09-MNOW-09 07:00 657) WSAT-Loader 09-NOY-2003 07 :00 ended normally,
. IMPORTER 09-now-2009 07:11:12  wnms-spd: Loading file: \WANMS-FSIYWMSSOL\eport WSS _81232000111800657_0%_00-NOY- 2000_07_
YSAT-Loader 09-now-2009 07:11:12  WNMS-SPDA: Case(Autn SDPQ 00-NOY-02 07:00 657) VSAT-Loader 09-NOY-2000 07 :00 started B

OperationsPlanningEngineer  Market Systems Production  09-now-2009 11:32:31 MZDT .:
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Case Output

_ Case Control | Constraint Qutputs | SFTCheck Violations| %
. y - .
: Tooltray LS4 [ Inmanageable Contingencies for case Auto SDPQ 09-NOV-0907:00 657 from 09-nov-2009 to 09-nov-2009
schedule Selection | % Constraint Name Offload Time TP 15 TP 16 P 17 TP 18 TP 19 TP 20 P21 P 22
— Case Selaction £ 07:00 07:30 08:00 08:30 09:00 09:30 10:00 10:30
From [03 S = MTIWEMLE MTI M actual 09:44 02:53 11:05 13:39
[a3- rov - : [=] | |MTIAKMIE MTL M Limit 15:00 15:00 15:00 15:00
Ta |1n. o - 2009 00:00 E| _8 MTIAENMZE MTL M Actual 09:44 08:53 11:05 13:39
i MTTWKMZE MTT M Limnit 15:00 15:00 15:00 15:00
IA\I Cazes vl Apply | oy
Show: ICase Marne ;I .,CI)
on
Find: | i
 Cases K=
RTD | Z
E-RTP x
- 5DFQ @
Auto SDPD 03MOY-0311:00 779 —
- Auto SDPD 03HOY-03 10:30 763 <
- Auto SOPD 03HOY-03 10:00 750 2
suto SDPO D3NDV-09 0920722 —) ||
- Auto SDPD 03HOY-0303:00 717 3
- Auto SDPD 03-NOY-09 05:30 701 g
Auto SDPD 03MOY-03 02:00 B37 =
- Auto SDPD D3MOY-09 0730 671 2
—— = Sr=n A I I L4
SDPO 57 L m
Auta SDPD D3NOY-03 633 4 Unsolved Contingencies for case Auto SDPQ
- Auto SDPD 03HOY-03 DE:00 620 Il - N
B ST G T S0 S Contingency Name TP 20 TP 21 TP 22 =]
v Ak CRDM AGK 09 AS-0N r.rim it £ 09:30 10:00 10:30
< 4 c 4DD_ISL4
— Market Day = ASE_TWZ1
D9mow-2003 ~] (o || |25B_Twzz
o = ATI_WKM
i~ Case Detall ] ATUIGH1*
=
Caseld 81232009111800857 BAL_GOR
Caze Type: SDPO /m BAL_HiWB
Case Owner:  “Wiliam Huggins % BEM_ P10
Pejiod Start:  03-nov-2009 07:00 [ || |BEN P2@
Period End:  09-nov-2009 10:30 6 BLM_KIK
s N | BLMSTK1#
ase Shate: PRrove BPE_BRK1
Completed:  09-now-2003 07:11 BPE BRKZ
GFT: Mo BFE_MTR.1
SFT Check:  ‘es COL_OTIL
DC5A: CoL_OTI2
RMT: DOB_GYM
FOG EaWWS -

OperationsPlanningEngineer  Market Systems Production  09-nov-2009 11:41:31 NZDT
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Case Output

s g N - . .
_~ Case Control | Constraint 0utpu15|/ SFTCheck vialations ] £
: Tooltray AR Active Constraints for Case Auto SDPQ 09-NOV-09'07:00 657 on 09-nov-2009
Cchedule Selection ] rag a colurnn header here bo group by that column.
Schedule Selecti E D Jurn header h by that cal
— Caze Selection E -
E TP & Constraint Type Ine Protected Branch Limit 2nd Limit (Eardiiter i) B
From [03- nov - 2003 00:00 0:'; ¥p q Check Fow Binding
To [10- nov - 2008 00:00 =l 7 15 HWA_ARSS DISABLED REACTOR_OUT S BrChst <= M/ 51.0 0.0 -0.7 0.0 J
| ! 15 Hia_ABSS_DISABLED REACTOR_QOUT_S  BrCnst <= M/ 55,0 0.0 15.5 281
[0 Eses = __Apob = 15 HWB T4 5 0 1407 7 BrCrst FERN T 520 0.0 136 646
Show: [Case Name == 15 HWB T4 S 02z BrCrist <= N/ 55,0 0.0 -20.8 0.0
Find | = 15 Kab MAT S P BrCnst <= N/ 93,0 0.0 354 39,1
_C'” : o 15 Kaw T13_S_P_2 Brinst <= N/ 97.0 0.0 66,3 2.3
= assgsp 9 Bl 15 KIM_TRK_1 S_P 14 BrCnst <= A 54.0 0.0 42,4 78.4
i SO WA T S it 15 KIN_TRK_1 S P 24 BrCrist <= N4 50.0 0.0 42,0 85.8
Auto SDPQ 0S-NOY-09 11.00 779 J 2 15 LIV _WTK 1 S P 1 BrCnst <= N/ 401.0 0.0 2317 57.7
Auta SDPQ 09-NOY-09 10:30 763 15 LIV _WTK_1 5 P 2 Brinst <= N 402.0 0.0 186.6 46.4
Auto SDPQ 05-MOY-03 10,00 750 /1: 15 MaN_INTERTRIP_DISABLED_STABILITY_  iBrCnst <= N/ 845.0 0.0 525.0 62,1
Autn SDPA 09-N0Y-03 09.30 732 = 15 MGM_WDY_1 MGM_OTAS DISABLED S_  BrChst <= N/ 500.0 0.0 2611 52,2
Auto SOPQ 03-HOY-03 0300 717 ] 15 MTLWKM_182 Runback_Enshled S P Bricrst <= MfA 184.0 0.0 99.5 54.0
Auto SDPQ 03-NOY-09 03:30 701 b 15 MNSY ROX_1 S P z BrCnst <= A 282.8 0.0 46.0 16.2
i“:” :ggg gg :gxgg g? gg gg: £ 15 OHK WRK 1 5P 1 2 BrCrst 22 A 4500 0.0 377 8.3
. | i | _}ﬁl 5 15 OHK_WRK 1 S P 24 2 BrChst <= N4 430.0 0.0 1506 4.3
15 P1aS_Rampupd MixChstr = <= 212.0 0.0 1207 56,9
[~ Market Day : 15 P1AS_Rampupoo MixCrstr | <= 212.0 0.0 135.9 £4.1
| 05-nov-2009 -] 15 P1BS_Rarmpups MisChstr = <= 212.0 0.0 B3.0 9.1
F viewAl Days 15 P1BS_Rarmpupen MisChstr - <= 212.0 0.0 935 44,0
—— 15 ROX_T10_ S P_1 BrCnst <= N/ 55,0 0.0
15 RPO_TMG_1 S P_1 BrCrist <= N/ 354.0 0.0 214.9 60.6
Case |d: 81232003111800657 15 STk UTK_ 1 & F BrCrist “= N 200 00 -12.6 0.0
Case Type:  SDFQ 15 TKU_WKM_182_TKU_INTERTRIP_EMABLE  BrCnst <= N/ 404.0 0.0 -31.5 0.0
Case Owner  ‘wiliam Huagins . 15 IDOCD RMCDTL 1S1ARM CTADTTTY O 14 Oeceet PR YT 11900 nn rn-: 1 =en _'ILI
Period Stait:  09-noy-2003 07:00
PeiodEnd:  0%nov-200910:30 Constraint Build
Case State:  Approved | ™ | Constraint Limit | Constraint Build | Description
Completed:  09-nov-2003 07:11
SFT: Mo
SFT Check:  Yes
DCSA:
RMT:
Constraints
Constraint Outputs
Constraint Filters
Chart Options < | E

OperationsPlanningEngineer  Market Systerns Production  09-nov-2009 11:45:31 NZDT :
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Case Output

Solver Controls | CSV Diff Viewer

 Case Control | Constraint Outputs | SFTCheck Viclations | CSY Diff Viewer |

: Tooltray - W

Compare Cases |

<copy>Auto SDP0 09-NOY-09 08:00 687

| Case Files

— Caze Selection MHame | Size | Date Modified Mame Size | Date Modified
MSS_a 232005111 90051 3_0.0_09-NOV-2009_05_00_0 SPDSOLVED 474KE  0%nov-2009 1454
From [08- nov - 2003 00:00 |+ WS 5_61 2320091 1190091 3_06. 0_09-NOY-2009_08_00_0.5PDSOLYED aiepert 2KB  09mov-2009 1454
Ta [13 v 20090030 =] MSS_6r1 2320051119005 3_0<. 0_09-N0Y-2009_05_30_0 SPDSOLVED 477KE  03nov-2009 1455
: MSS_81232009111900913_0< 0_09-NOV-2009_08_30_0 SPDSOLYED aieperf 2KE  09nov-2009 1455
MSS_81232009111900313_0¢. aiepert BKE  0%nov-2009 1454
All Cases 'l Apply | 1S5_51232009111900913_0<.DAILY 190KE  09-nov-2009 1454
MSS_61 2320051190031 3_0b¢ MDBCTRL 2KB  0%nov-200914:54
Show: [Case Name | MSS_61 232005111 90031 3_06 MSSMKT 72KE  0Snov-200914:54
MSS_81232009111900913_0% MSSMOD 238KE  0%nov-2009 1454
 Cases MSS_81232009111900513_0X MSSNET TO4KE  0%nov-2009 1454
2. 5DPO = MSS_G1 2320091119003 3_0 PERIOD 182KE  D%nov-200914:54
! SOPU 03 MSS_61 2320051190031 3_0b¢ SPDITER IEKE Onov-200314:54
MSS_61 2320051119005 3_0k__03-NOY-2009_08_00_1_0MSSITE Z5KE  0Snov-200914:54
EEE ;S PPS 3;:3\\:33 11: 202 g;g MSS_81232009111900913_0%__03-NOY-2009_08_30_1_0MSSITE 25KB  0%9nov-200914:54
- MSS_8123200911190051 3_0%_09-NOV-2003_08_00_1 MSSITE J5KE  09nov-200914:54
- Oper 3DPQ 03-NOV-0314:22 831 M5 5_8123200911190091 3_06¢_09-NOV-2009_08_00_0.MSSHET 475 KB 0%novw-200914:54
At SDPD OSNOY-09 14:00 885 MSS_6r 2320051 1190051 3_0b¢_09-M0Y-2008_08_00_0.SFTCHECK, GBKE  05nov-200314:54
- Oper SDFQ 03-N0Y-09 1400 677 i 1 KB :
- Ao SOPQ 09-MOY-0913:30 860
USRS MSS_G1 2320011190051 3_0b4_09-M0-2003_0%_30_0MSSNET 4?2 Eg ggnovgggg 1 igi
. _ (09 - 1 02 30 0. R :
- :”:” gggg gg:gzgg };gg ggg MSS_81232009111900913 [k _09MOV-2009 08 30 0.SFTCHECK 121 KB 09-nov-2009 1455
uto MSS_6r 2320051119005 3_0b_09-NOY-2003_08_30_0. SFTCHECK, aiepert 1KE  0%nov-20091455
- Auto SDPQ 03NOY-0311:30 793 M5 5_81232009111900913_0_09-N0Y-2009_08_30_0.5PDSOLVEDIMM 38KB  09nov-2009 1454
- o SOPQ 09MOV-0911:00 79 MSS_81232009111900913_0b_09-N0Y-2003_08_30_0_1.MSSENS 10KE  0%nov-2009 1455
Ak SDPQ OSMOY-09 10:30 763
- At SDPE 09-MOY-0910:00 750
- Ao SDPQ 09MOY-09 09:30 732
futo SDPE DSMOY-09 09:00 717
- At SDPE 0SNOY-09 03:30 701
- At SDPQ OSMOY-09 0500 £87
- Ak SDPE ONOY-09 07:30 671
- Ao SOPQ 09-MOY-09 07:00 657
- Ak SDPQ O9MOY-09 06:30 £33
- At SDPE 09-MOY-09 0600 620
sty STPI NSNIMY-NA N3N nn.]_|'
| | »
Compare Cases:
<copyrAuto SDPE DFNOY-09 0800 63
Compare |
CSY File Options
Find Files 25 Files  “wanms-fs14mszolhexport OFiles
Ready OperationsPlanningEngineer  Market Systems Production 09-now-2009 14:58:35 NZDT .:

N———"
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Case Output

 Case Control | Constraint Outputs | SFTCheck Violations ) CSV Diff Viewer | x

n A ; A

: Tooltray Ml CSY File Viewer

Compare Cases | Table Mare | Fows | | Wisible Columns | Al
COMNSTRAINT 9

BRANCHSENS g L] Line
UMSOLVEDCTG 4 ID_ITERATION
VOLTAGEVIOL 7 1D, CONSTRAINT

POWERBALANCE 1
CTG_CONSTRAINT x| Column Filers... |
File M ame:

|Mss_81232000111900913_0X_09-NOV-2009_08_00_0_1 MSSENS
COMNSTRAINT

Solver Controls : CsSV Diff Viewer

b

i Case Selection

From IDS- nioy - 2003 00:00 :
To I 10- mow - 2009 00:00 :

IAII Cases - Apply |
Show: ICase Marne 'l

—_Cases
= SDPQ

Drag a column header here to group by that column.

- Oper SDPO 09-MO0V-09 14:52 510
- Auto SDPQ 09-MOY-09 14:30 903
- Oper SDPO 09-MOY-03 14:22 231
Auto SDPE 09-HO0Y-03 14:00 285
- Oper SDPE 03-MOY-03 14:00 877
- Auto SDPE 03-HOY-03 13:30 860
- Auto SDPG 03-MO0Y-05 13:00 840
- Auto SDPG 09-MOY-09 12:30 824
- Auto SDPO 09-MOY-09 12:00 209
Auto SDPQ 09-HO0Y-03 11:30 733
- futo SDPA 03-NOV-0911:00 779
- Auto SDPE 03-HOY-03 10:30 763
- Auto SDPG 09-MO0Y-05 10:00 750
- Auto SDPQ 09-MOY-09 09:30 732
- Auto SDPO 09-NOY-09 09:00 717
Auto SDPE 09-MO0Y-09 08:30 701
- Auto SDPE 09-HOY-09 08:00 687
- Auto SDPE 03-MOY-09 07:30 671
- Auto SDPE 03-HOY-03 07:00 657
- Auto SDPQ 09-MOY-09 06:30 633
- Auto SDPO 09-MOY-03 06:00 620

I Auta SDPM ﬂﬂrNﬂUrﬂIq n&-3N Fi’i;l
4 »

Compare Cazes:
<copyréauto SDPE 03-MOY-03 08:00 63

9 Rows
ID_ITERATION 1D_C ONSTRAINT CTG_CONSTRAINT ID_CONTINGENCY 1D_EQUIPMENT INTERFACE_COMNSTRAINT DPERATIDII

[E3] B3
MTIVERM 15 MTI - BTI_WRAM2 1
MTIVYEMZE PATI  PATI_WRMT 1
COBUTE* COB  COB_STRZ2 2
HEK_OTI2 HEK  HEE_KUM1T 1
HKE_OTI2 KUk KUR_OTI 1
HER_OTI2 KUR  KUR_OTI 1
HEK_KEUM1 HEE  HEE_OTI2 1
AZSE_TWI1 Tk T2 T2
ASE_TWI2 Tk T2 T2

MTI_WHKM2.1_ MTI_WEM1.1_ MTIWKM1$_ MTI_ LN
MTI_WEMT.1_ MTI_WEM2.1_ MTIWKM25_ MTI__LN
COB_STK22__COE_UTKA 1__CORUTKT__COB__LN
HKK_KUM11__HKK_OTI2.1__HKE_OTI2__KUM__LN
KUW_OTIA__HKK_OTI2.1__HKK_OTIZ__OTI__LN
KUR_OTI1__HKK_OTI21__-S__HKK_OTI2__OTI__LN
HKK_OTI2.1__HKK_KUOM1.1__HKE_KUM1__OTI__LN
TIM__T2_ 110KY__ASB_TIM_TWZ1.3__ASB_TWZ1_ XF
TIM__T2__110KY__ASE_TIM_TWI2.3__ASE_TWI2__XF

09-NOV-2009_08_00_0_1.MSSENS ' Case Files

coocoooiooll
o
W

Compare |

CSY File Options
Find Files | | »

Ready OperationsPlanningEnginesr  Market Systems Production  09-nov-2009 14:59:58 MNZDT .:
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Schedule Types
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L
Constraint Publication

Schedule

Description

Timing

Constraint 1

Name

%

WDS

will be run every day at 1:30am. T1 of
the next day for a full 6 days.

Day 7

1.34*TKU_WKM1.1+
0.32*TKU_WKM2.1
<120

90

Day 6...

1.36*TKU_WKM1.1+
0.31*TKU_WKM2.1
<119

88

...Day 2

1.34*TKU_WKM1.1+
0.32*TKU_WKM2.1
<120

85

SDS

Constraints that are within a fixed
percentage of binding in the SDS
schedules will be published
(proposed to be 85%).

1pm day before

1.38*TKU_WKM1.1+
0.29*TKU_WKM2.1
<117

85

3pm day before

1.36*TKU_WKM1.1+
0.31*TKU_WKM2.1
<119

84

1/2 hour before
constraint is
required

1.34*TKU_WKM1.1+
0.32*TKU_WKM2.1
<120

82

PDS

The constraints calculated by the SDS
schedule are applied to the PDS
schedule.

Same as SDS

1.38*TKU_WKM1.1+
0.29*TKU_WKM2.1
<117

81

—
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L
Constraint Publication

Schedule Description Timing Constraint 1
Name %
SDPQ The System Operator will publish (in 3 hours in advance Will be the same as the 83
COMIT) a list of security constraints SDS results
that are within a fixed percentage of | 2 1/2 hours in advance 82
binding in the SDPQ schedules.
1/2 hour before RTDr?nd Pricing 82
constraint is use these
required in real time constraints
RTD Uses the constraints calculated from the 1.34*TKU_WKML1.1+ 94
last applicable SDPQ schedule. If 0.32*TKU_WKM2.1
constraints are modified after the <129
last applicable SDPQ schedule then RHS Changes
changes will be published with the normally or Ad hoc
RTD schedule. updates for major
events

—
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Questions?
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e
Implementation Plan

Objective

e Determine how should we turn SFT on
given practical “constraints”

 Have agreed straw man implementation
plan/schedule

 Document any minutes, actions for
tracking and follow up

V—
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Draft Schedule

Dec 09 Jan 10 Feb Mar

O

Transpower Testing

Industry presentation and

' -

)

information publication in May

Transpower Training

—

1. DC/AC solve
2. Temp attributes

3. Name of
constraint

/

SFT go-live real time

SFT go-live planning

Should have sufficient time to include industry trials,
parallel operation etc

—
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Environments

* Production System

* Pre Production System
 Integration Test

e Training x 3

o Separate Development

— For MSP - connected MSP Production up to
NZX test system for a period of parallel
operations

— -
v Keeping the energy flowing TRANSPOWER %




MSP (main parallel operation approach)

Bid/Offers

Bid/Offers

Dispatch )

Results Results

{ Test Results Test COMIT | « TestResults MSP

Challenge during
parallel ops

—
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e
Options

1. Set up system like MSP trials (participants see
full parallel outputs from COMIT test system)

2. Train participants on training simulator

3. Provide “play pen” (with portal) — technology
and security questions

4. Similar to 1) but with some predetermined SO
actions (eg agreed outages entered to create
specific constraints)

5. Others?

—
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Straw man option

Dec 09 Jan 10 Feb Mar Apr May Jun Jul Aug Sep Oct
| | | | | | | |
I I I I I ‘ I I
Industry presentation and information SFT go-live planning SFT go-livé real time

publication in May

Connect Environment xyz to NZX test system

Last 3 days — 24/7
parallel operations
published to NZX test
system prior to cut over

Stage 1) Industry learning 2) Targeted scenarios at agreed times 3) Pre go live
Transpower “watering” Automatic Operator enter scenarios ???? 8/5 parallel ops
Offers Production Production with overrides / scenarios Production
Load Forecast Production load forecast / bids Production load forecast / bids Production load

forecast/ bids

Outages and manual In synch 2 hours per day? Or In synch 2 hours per day? Or automate??? In synch 8/5
constraints automate??? Make predetermined changes ???

Constraints SFT in go live status (SDPQ, SDS, WDS)

Grid Production

V—
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e Questions
 Recap actions
 Next steps
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Plan

Dec09 Jan 10 Feb Mar Apr May Jun Jul Aug Sep Oct
SFT software releases

| | ‘ | | | |
| | | | | |
Transpower Testing Transpower Training

Industry presentation and information SFT go-live real time

publication in May SFT go-live planning

Connect Environment xyz to NZX test system Last 3 days — 24/7

parallel operations
published to NZX test
system prior to cut over

Stage 1) Industry learning 2) Targeted scenarios at agreed times 3) Pre go live
Transpower “watering” Automatic Operator enter scenarios - communicates 8/5 parallel ops
Offers Production Production with overrides / scenarios Production
Load Forecast Production load forecast / bids Production load forecast / bids Production load

forecast/ bids

Outages and manual In synch 2 hours per day? Or In synch 2 hours per day? Or automate??? In synch 8/5
constraints automate??? Make predetermined changes

Constraints SFT in go live status (SDPQ, SDS, WDS)

Grid Production

V—
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