Nodal Program Update
Mike Cleary
Sr. VP and Chief Technology Officer

ERCOT Board of Directors
18 May 2010



Agenda

 Program Status

e Market Readiness

« Financials

« Appendix

F\
ERCOT | 18May 2010 2 ERCOT Board of Directors



196 Days to Go-Live

3 Non-Qualified

1 New (30 day grace period)

2 Working with ERCOT
Invenergy Turkey Track (SQ5)
Xtend Energy LLP

Phase 5: Full Functionality
O Items Impacting Go-Live Date
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4 New (30 day grace period)

1 Working with ERCOT
Scurry County Wind LP

1 Unresponsive

UBS AG London Branch

Day Ahead Market
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“ErRCOT

196 Days to Go-Live

Phase 5: Full Functionality
Market Quality Testing and Operational Readiness

Achievements within Market Trials:
Market Trials has been running for 13 weeks

Phase 2.1: Market Connectivity
Real Time / Day Ahead

Qualifications
97% of the QSEs have qualified
99% of network model has been validated

CRR

Three monthly CRR auctions have been run and
invoiced

Phase 3.0: Real Time Markets
Six month LMP analysis started on March 1st

The $2,250 cap on prices has only been reached a few
times since 03/04/10

Phase 4.0: DAM / RUC
Nine DAM runs have been completed
Running twice a week
DRUC
DAM / Real Time Settlement

Strong participation from the Market Participants (191
QSEs on Thursday April 29t )
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Upcoming Milestones for Market Trials:

Reporting support for DAM/RUC/SAS
CMM Module

DAM / RUC 3x/wk

DAM / RUC 5x/wk

Closed Loop LFC

Phase 5: Full Functionality

168 HR Test

System Cut-Over

ERCOT Board of Directors



Nodal Internal/External and Vendor Headcount 2010

To be provided before Board of Directors meeting
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Integrated Nodal Timeline - Go-Live December 1st, 2010

Modal Program Timeline 2009 2010
April 30, 2010 May [__Jun o | am | sep [ oot | mow | Dee | Jan | Feb | mar | apr May | own | Ju | ey | sep | oot | mow Des
Systems

Applications A

MMS Functional Acceptance Testing 3

. . CMM &1 FAT Compleie EMN 22 FAT Corplels

CMM Funclional Acceptance Testing —

Independent Market Monitor

Break Fix L L O T O T O L T
SEM Ly mAT ens

System & Extemal Verification Testing —

SEM Go-Live

Integration (INT) & Market Trials (MT) Phases
INT 2.1 Testing
Market Trials 2.1 Extemal Testing
INT 3 Testing
Market Trials 3 External Testing
INT 4 Testing
Market Trials 4 External Testing
INT & Testing
Market Trials 5 Extermal Testing
INT 6 Tesing
Market Trials 6 External Testing
Readiness
Market Readiness
External Qutreach
Market Training
Metrics Tracking & Assessment
ERCOT Readiness
Internal Processes, Procaeduras & Training
Operational Readiness
System Cut-Over

Envirenment Configuration & Management

Load & Performance; Failover & Fallback;
Security Testing
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2010 Market Trials Timeline - Go-Live December 1st, 2010

Market Trials Timeline 2010
April 30, 2010 o T e T e | = = 1 = | == prewe. prer— Decenber
INTEGRATION / MARKET TRIALS
?ﬂ&ﬁﬁm LFC 2 Hour LFC 3 Hour LFC 45 Hour <> Pmct Mlle'smnes & Slalus
Real-Time Market L 2 ¢ 4 [[] Program Milestone & Status
= ootz i
* Pragram Go-Live Milestone
RR Post CRR Model  Post CRR Modd Prost CRR Mozied Past CRR Modal Paost CRR Moda! Post CRR Modal Post CRR Modal
Caen Ry May Aucion April Auction May Aucion JunezAuction July Ausction August Auction 16E-Hr Awction Glussar!,r
CRR Market ¥ ./ auw— - oy Jm‘& ¢ ?y ‘Agm ‘E&:m CRR  Congestion Revenue Rights
mmﬁm Alktion AuEson Aucton Alition Aucion AUUSE Augtion DAM  Day-Ahead Market
LFC  Load Frequency Control
L e A 05 Intgrton 1 Dy D=y RUC  Reliabilty Unit Commitment
_
utage scheduler 05 Scripted Senanos Al MMS  Market Management System
o= Tekong RTM  Real-Time Market
S g | e
DAM / RUC &
WM Connectl Begin DAM  Segin Perigdc
Cualify AP awesk HRELGSAEM
= Lrrani %MTET" Lnjndegﬂ Behual L b, Mncic
Settlements / COMS S——— ¢
Reports Suppesting 4
RTMCRRIOS Frasef Repors
Nodal Reports S
DebarRLC Bhaes
Draft: Cut Oven'Go-Uve Dec 1
Saquence Appmach N.i::ml‘cﬂiE-HrTEE*a AT Go-Live
Systems Cutover L g L *
Tiacting -sgm&es: RA G e
Program Milestones *

Phase 3: Rea-Time Markets

Phase 4: DAMRLIC Phase 5t Fl.rl Funclioraity

Phase & 163 Hour Testing

CRR Allocation Auclion  Nodal Go-Live:
Go-lve
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196 Days to Go-Live

QSE Participation

250 ~
200 -
150 -

100 -

150 153 156 179

50 - 112

0 T T T T T T T T

209 216 214 191

4/2 417 4/9 4114 4/16  4/20 4/22  4/27

DAM Combined Prices

4/2 417  4/9 4/14 4/16 4/21 4/23 4/28 4/30
ERCOT | 18May 2010

4/29

Max
Avg
Min

DAM Summary

35,000

20,000

25,000

(MW)

20,000

15,000

10,000

Hourly Energy Bids Awarded

0.D. 4/2

e 0. D) 4 7

0.D. 4/9

0.0, 4/14

— 0.0, 4/16

0.D. 4/21

e 0., 4/23

———0.D. 4/28

Q.D. 4/30

1 3 5 7 9 11 13 15 17 19 21 23
Delivery Hour

Issues with DAM:

*Intermittent issues with CRR performance and availability
since Monday, May 3

*Correcting Market Bid/Offer IDs with special characters (4/29)

*The AS Awards file had an issue with publishing after
DAM. (4/27)

*Encountered a known issue where MMS cannot handle
multiple Load Resources mapped to a single Load point in the
model (4/13, 4/15)

ERCOT Board of Directors




BUSINESS € »
PROC ST Quality
Solution/ Data HRUC SE Quality Integrated
BUSI Quality Model Load SASM 1 Day Dual Credit
usiness /Validation Entry Management

Stability Processe8ontingenci ul

Ic Performance DAM

c Imp nts DRUC  RTM  phase 5:Full
on Functionality

o

MARKET TEST

RARF

Solution/ Data Phase 5:Full

PERFORMANCECOMpleteness
& LOAD TEST

System
Stability

INTEGRATION
TEST

Functional Iﬂ

Stability Fa/SA TEST
Test Business
Activities Quality | NMMS , RT

Functional
Completeness

M EMS 0s CRR DAM  COMS CMM REG REPORTS
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Nodal Program Risks & Issues

Risk/Issue

Market Interaction Operating
Level Agreements (OLAS)
Need to determine operating
level agreements associated
with market interactions to assist
ERCOT in establishing
operational thresholds:

-Network Model Management

-CRR sizing

-Reporting

Market Design Assessment
Risk around the protocol
traceability project and the
market results as each phase
of market trials becomes
active.

ERCOT | 18May 2010

Impacted Target
Milestone

Program April/
May 2010
Program August
2010

Category

Scope/
Budget

Scope/
Budget

10

Probability

High

Low

Severity

Low

High

Status

Phase 4 OLA definitions complete

Phase 5 OLA definitions drafted, pending
approval

Regular updates to NATF and NDSWG

200,000 submissions total; Remanded to
5/19 WMS

Reports continue to become available as
Market Trials activities ramp-up.
Performance monitoring continues

Building experienced market design team
to review and assess design and protocol
alignment with market trials results

ERCOT Board of Directors



Earned Value for the Nodal Program

To be provided before Board of Directors meeting
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Participant Readiness Touch Points

May June July August
Meetings | « NATF 5/4 * NATF 6/1 and 6/29 « TBD * NATF 8/3 and 8/31
* Nodal 101 * Nodal 101 * Nodal 101 * Nodal 101
* Transmission 101 * LSE 201 * Transmission 101 * Transmission 101
* Generation 101, 201 | * Generation 101, 201 |+ Generation 101, 201 |+ Generation 101, 201
Training | * CRR —instructor-led | « Economics of LMP « Basic Training * Basic Training
* NMMS » CC Workshop Program Program
» Economics of LMP » VC Workshop * NOIE QSE Operations|* NOIE QSE Operations
* NOIE QSE Operationg *« AS Workshop  Settlements 301 « Settlements 301
 Retail Workshop
« Standby site visits « TSP Outage * Qualification « Standby site visits
Outreach | * Metrics monitoring Scheduler Road assessment (MP17)
* Bi-weekly TSP calls Show begins « Standby site visits
* MRS #4 Cutover * Phase 5 Metrics
launch
Market | Weekly Trials calls * Weekly Trials calls * Weekly Trials calls * Weekly Trials calls
trials | * 2 hr system-wide LFC| ¢ 8 hr system-wide LFC| « 48 hr system-wide * Prepare for 168 hr
test test LFC test test
* Phase 5 Market Trials | * Full market trials * Verifiable costs in
initiates functionality continues| execution
* NPRR206 in
execution
ﬁ | 18 May 2010 12 ERCOT Board of Directors




Next 60-days of Workshops

Start Date

Transmission 101 May 18 CPS Energy (San Antonio)
Network Model Management May 20 CPS Energy (San Antonio)

Basic Training Program May 24 Energy Plaza (Dallas)

NOIE QSE Operations May 24 Austin Energy Town Lake Center (Austin)
MRS #4 Cutover May 25 Hilton — Austin Airport (Austin)
Generation 201 May 26 TXU (Dallas)

Transmission 101 June 1 ERCOT Met Center (Austin)
Combined Cycle Workshop June 2 Suez Energy (Houston)

Enrollment at; http://nodal.ercot.com/training/courses/index.html
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Next 60-days of Workshops (continued)

Start Date

Verifiable Cost Workshop June 3 Suez Energy (Houston)
Generation 101 June 8 LCRA (Austin)

Market Settlements 301 June 9 Suez Energy (Houston)
Generation 201 June 17 LCRA (Austin)

Basic Training Program June 21 ERCOT Met Center (Austin)

Load Serving Entity 201 June 23 Austin Energy Town Lake Center (Austin)
ERCOT 101 for Wind Generation June 28 ERCOT Met Center (Austin)
Transmission 101 June 29 Energy Plaza (Dallas)
Transmission 101 July 13 CenterPoint Energy (Houston)

Enrollment at: http://nodal.ercot.com/training/courses/index.htmi

ERCOT | 18May2010 14 ERCOT Board of Directors



CRR Metrics

Metric Name G | Al Weight Green % |Yellow %| Red % Not Primary Criteria Notes
Score to Scored %
Market Particinant Metrics
Active Phase 3 Metric
Pdr[lbldelOﬂ M at ledst .
CRR3 Operation of Even one of the last two a diO/S:thaR;t?cTsa\?i/ng in
CRR Auctions and Green [CRRAHs| /o0 93.8% 0% 0% 6.2% |auctions or allocations. Maq - B:Iancepof Vear
Allocations ghting AMBER/RED scores | 2 © .
liaht up 5/5/2010. auction or allocation
ERCOT Metrics
Auction results 5/2 “2010 Balance of
distributed to year auction results”
Amber ERCOT N/A N/A N/A N/A N/A participants per moved to 5/5 due to
CRR3 Operation of schedule in CRR Nexant resources
CRR Auctions and Handbook onsite.
Allocations /I:Iilor?fst?: Sst\i/setrilga? Results of Source/Sink
5/6/2010 | ERCOT N/A N/A N/A N/A N/A sgam le = 100% prices / CRR Clearing
aF::curate 0 prices report (avail 5/6)
S&B validated that
CRR Auction Result for| auction invoices
Green ERCOT N/A N/A N/A N/A N/A MP(n) — CRR Auction | reflected awards per
Invoices for MP(n) = 0${CRRAH for March, April,
. and May auctions, .
CO8 Verify CRR :
A otion Inoices March 2010 Monthly =
40 of 40
System Generated |, /o640 Monthly = 38
Green ERCOT N/A 100% 0% 0% 0% CRR Auction Invoices ofp38 y=
notposted =0 1.1 "2010 Monthly = 48
of 48

Notes:

1. Added CRRa3 participation threshold (market segment) - >= 80% participation (GREEN), >= 50% and < 80% (AMBER), < 50% (RED)

“ErRCOT
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Real-Time Metrics

Metric Name ClmEmt | prates Weight Green % |Yellow %| Red % MK
Score to

Scored % Primary Criteria Notes
Market Participant Metrics

Active Phase 3:and 4 Metrics

BU0% of sysitem-wide
EMOG Individual LFC Generation o o o o generation has 56/76 QSERs completed
Testing iz QSERs Ratio Share 91% 0% 0% 9% completed individual |their individual LFC test
QSE tests for LFC
ERCOT Metrics
All successful SCED .
. : 4/6-4/19 period - 4,030
MO4 Vgnfy SCI.ED Green ERCOT N/A 100% 0% 0% 0% executions pgssed_ the Price Validation runs
Execution Quality post-execution price . C
S with no rule violations
validations.
95% of SCED 4/6-4/19 period, 3,985
MO5 Generate 6 o o o o executions completed |out of 4,063 SCED runs
Months of LMPs Clesl ERCOT N/A 98.1%. 0% 1.9% 0% with LMPs posted on with LMPs posted.
MIS.
Notes:

1. ERCOT Criteria added to MP3 and MP15(B) — “ERCOT scores in connectivity will mirror the MP scores.”

/‘\.
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Day-Ahead Market Metrics

Metric Name

MP16 DAM
Participation

ERCOT Metrics

MO8 Verify DAM

Current
Score

Market Participant Metrics

Applies
to

Weight

Generation

Green %

Yellow %

Red %

Not
Scored %

Green | QSERs | Soretton | 98.9% | 0.0% | 1.1% 0%
Amber | QSEs W:‘éﬁ?ing 791% | 6.0% | 121% | 2.8%

Primary Criteria

Participation in 50% of
the Day-Ahead Market
runs

DAM executions pass

Notes

76/79 Rolling Average
QSEs with Resources,
70/79 Regular

144/182 Rolling Average
QSEs w/o Resources

. . 5/19/2010 | ERCOT N/A N/A N/A N/A the post-execution Report in progress
Execution Quality . o
price validations
95 percent Day-Ahead
MQO9 Generate DAM Market execution as .
LMPs 5/19/2010 | ERCOT N/A N/A N/A N/A N/A evidenced by Day- Report in progress
Ahead LMP postings
MO10 DRUC 6/2/2010 |ERCOT|  NI/A N/A NA | NA N/A 95 percent DRUC | poortin progress
Execution execution
Notes:
1. MP16 — 10 DAM runs (as of the 5/4/2010 run)
2. MP16 — Metric is based on a 2 week rolling average.
3. MP16 - 96.5% Load participating.
ERCOT | 18May 2010 17 ERCOT Board of Directors



Outage Scheduler Metrics

Current |Applies
Score to

Metric Name Weight Green % [Yellow %| Red % [Not Scored %| Primary Criteria Notes

Active Phase 3 Metric

ERCOT Metrics

A test of the
EMO3 Verify Outage Outage : .
Evaluation System | 6/2/2010 |ERCOT|  N/A N/A NA | NA N/A Management | *V1! D@ reviewed at 671
Functionality Process is
completed

ERCOT | 18May 2010 18 ERCOT Board of Directors




Network Modeling Metrics

Metric Name

Current
Score

Market Participant Metrics

Applies
to

Weight

Green %

Yellow %

Red %

Not
Scored %

Primary Criteria

Notes

Expected State

Generation o o o o . 78/78 complete. 3502
Green QSERs Ratio Share 100% 0.0% 0.0% 0.0% Estimator Itelemetry total SE points provided
submitted.
MP6 Telemetry Generation o o o o Expected SCED 78/78 complete. 7629
Compliance with Nodal (Eh USERs Ratio Share 100% 0.0% 0.0% 0.0% telemetry submitted. | SCED points provided
Protocols 3.10.7.5
Ownershi Expected TSP 16/17 TSPs above 95%
Green TSPs Ratio Shafe 99.3% 0.0% 0.0% T% telemetry per ICCP | threshold for GREEN.
Handbook submitted | 357 points outstanding
ICCP Failover test
, . 18/78 QSERs completed
N2 Telemetr_y ICCP |Green/White QSERs Geperatlon 11.8% 0% 0% 88.2% completed successfully ICCP telemetry failover
System Failover only Ratio Share prior to the 8-hour
LFC test. test
MP18 Mapping of # of QSE(n) PUN 306 points across 7
Resources and Loads Generation Points Provided / # of | QSEs with Resources.
in Private Use 6/2/2010 | QSERs Ratio Share N/A N/A N/A N/A QSE(n) PUN Points | 15 points still assigned
Networks Expected to TDSP.
Ownership Sus#eogt/-gsaz(nc))ints 1356 Suspect/Bad
7/14/2010 | TSPs |RatioShare | N/A N/A N/A N/A P 4 fp s points (97.9% good
MP23 Telemetry provided / # of TSP(n) quality)
Quality (MP to ICCP points total '
yserver) # of QSER(n)
Generation Suspect/Bad points |871 Suspect/Bad points
711472010 | QSERs Ratio Share N/A N/A N/A N/A provides / # of (94.9% good quality)
QSER(n) points total

Notes:

1. MP6 does not include 405 QSE CB and DSC points from TSP outreach. ERCOT is determining whether these rollback into the QSER MP6 measurement

“ErRCOT

| 18 May 2010

19

ERCOT

Board of Directors




Network Model Metrics

Metric NameO ST el i Weight Green % |Yellow %| Red % Not Primary Criteria Notes
Score to Scored %
ERCOT Metrics
EMO9(A) State State Estimator March 91.4%
Estimator Standards | 5/19/2010 | ERCOT N/A N/A N/A N/A N/A converges 97% during o
; convergence
Performance monthly test period
95% of values matched
between Zonal and
Nodal Network Models | Measurement excludes
EMO9(B) RTCA 5/19/2010 | ERCOT N/A N/A N/A N/A N/A - Impedances pseudo switches and
Modeling Differences - Dynamically and Non-|  multi-section lines
dynamically Rated
Lines
- Load Tap Settings
Measurement
establishes baseline
EMO9(C) RTCA CSC CSC Pre-contingency ﬂl?r:,(\i;ct)g iggi?;?::ﬁ:l
Comparison 7/14/2010 | ERCOT N/A N/A N/A N/A N/A SE Flows within 5% .
significance of Psuedo
(Hourly snapshot) . :
modeling and multi-
section lines on the SE
flows.
> -
EMO9(D) Validate 90% of active
Zonal and Nodal constraints in Zonal
. . 9/8/2010 | ERCOT N/A N/A N/A N/A N/A RTCA are also To be determined
Security Analysis .
Results detected in Nodal
RTCA
The % of Anomalous
EMO10 Anomalous / and Auto-Disabled April Nodal 2.58%
Auto-Disabled 6/2/2010 | ERCOT N/A N/A N/A N/A N/A Measurements is less | March Nodal 3.17%
Telemetered Points than 2% of Total Zonal hovers ~ 1.7%
Measurements
Notes:
1. SE performance requirements in EMO12 moved to EMO9(A)
ERCOT | 18May 2010 20 ERCOT Board of Directors




Resource Entity Metrics

Metric Name Current Score |Applies to] Weight [Green %|Yellow %| Red % | Not Scored % | Primary Criteria Notes
Market Participant Metrics
Registered Decision Making
MP1_1 Re_source Green REs MW_ 97.7% 1.82% 5% 0.0% Authquty form 151/157 Resources
Registration Capacity submitted, and completed.
Ratio Share GENMAP validated

ERCOT | 18May 2010 21 ERCOT Board of Directors



Readiness Metrics

Metric Name Current Score Ayl Perce_ntage (if Primary Criteria Notes
to applicable)
ERCOT Metrics
E1 ERCOT Sta_ff. Green ERCOT 100% Tralnlpg plgns must be adhered to for | 15 out of 15 hlghly |mpa_cted ldfepartments
Completes Training highly impacted departments are up to date with their training plans.
Procedures developed 1 month prior an All MT4 and MTS are now developed and
E9 Develop Nodal o . . P . P the MT3 procedures were exercised during
Green ERCOT 100% exercised in the appropriate Market
Procedures Trials Phase MT3 as scheduled. MT4 procedures on
target to be exercised by the end of MT4.
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Monthly Financial Review

Don Jefferis
Interim Director - Nodal Financial Management Office
18 May 2010



Monthly Financial Review

Financials to be provided before the Board of Directors meeting.

F\
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Questions?
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Appendix
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Nodal Program Risks & Issues: Definitions

Definitions for Category, Probability and Severity of Risks & Issues:

. Category
—  Scope : Will require a scope change
—  Schedule: Will require a schedule change
—  Budget: Will require a budget change

. Probability

—  High : Probability to occur is = 90%; perceived impact would require a Change
Request over the next 1-3 months

—  Medium: Probability to occur is between 31 — 89%; perceived impact would
require a Change Request over the next 4 -10 months

—  Low: Probability to occur is < 30 %; not expected to require a Change Request

. Severity
—  High: Milestone impact, or budget impact >$250,000

—  Medium: Milestone impact - but expected to be mitigated, or budget impact
between $0 - $250,000

—  Low: No milestone impact, or no budget impact

ERCOT | 18May 2010 27 ERCOT Board of Directors



Severity

Severity 1: Data loss/critical
error

Severity 2: Loss of
functionality w/o
workaround

Severity 3: Loss of
functionality with
workaround

Severity 4: Partial loss of a
feature set

Severity 5:
Cosmetic/documentation
error

Defect Definitions

Definition

Defects that render unavailable the critical functions of the system under test. These include errors
such as system errors, application failures, loss of data, incorrect calculations, inability to transfer
data, failure to access database, and inability to display information to the user.

Defects that render unavailable partial functionality of the system under test with no workaround
available. These include errors such as incorrect information displayed to the user, information not
updating correctly, extracts failing, and missing export files.

Defects that render unavailable partial functionality of the system under test with a workaround
available. These include errors such as incorrect message displayed, optional information missing
or not displayed correctly, not receiving e-mail notifications, and incorrect defaults.

Defects that affect a feature that is not executed on a frequent basis and there is not a significant
impact on the system. These include errors such as help information, filtering, and consistent
naming.

Defects that are cosmetic and need to be resolved, but are not a factor in the functionality or
stability of the system. These include errors such as field alignment, report formatting, drop down
list order, fonts, column order and documentation that is inconsistent with the system(s) as tested.

Prescription in Quality Center

Priority 1 Must fix ASAP

Priority 2 Must fix prior to Go-Live
Priority 3 Not critical to fix before Go-Live
Priority 4 Minor system/user impact
Priority 5 No system/user impact
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