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Agenda

 Estimating Redispatch Efficiencies
— Grid West Market and Operational Functions
— Study Hypothesis
— PowerWorld Model Description and Results

e Reliability Benefit Estimates
— Probabilistic Reduction in Frequency of Cascading Disturbances
— Reductions in Momentary and Sustained Outages

« Minimization and Elimination of Overlapping
Benefits
— Redispatch, Rate Pancaking and Reconfiguration/Utilization
— Reliability Categories
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Redispatch Efficiencies

« What is the effect of changing the system control topology and
iImplementing Real-time Balancing Service (RBS)?
e Study Hypothesis

— By consolidating control area operations and creating a market for real-
time balancing energy, Grid West can achieve lower hourly, system-wide
production costs than multiple autonomous control areas.

 Basis for Study

— Measure of benefits determined by comparing dispatch costs of multiple,
autonomous control areas with various consolidated control area
configurations.

— Implementation of Grid West Real-time Balancing Service (RBS)

— Redispatch market within CCA — utilizing all physically available
transmission system capability (security constrained economic dispatch)

— Eliminating real-time area-to-area schedule constraints within the CCA —
no Scheduled Interchange within consolidated areas

— Larger pool of generating resources available for real-time dispatch

— Flow-based, netting, reduction of transmission reserve margin (TRM),
Capacity Benefit Margin (CBM)
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Interchange Schedule Input Values, Factors
for Consideration and Constraints:

— Power and transmission contracts rights, interpretation and use

— Contract Path Point-to-Point type 888 Tariff Schedules

— NERC, WECC, NWPP and other scheduling rules

— Bilateral energy trades

— ﬁ:/lapa_ci;[y margins (e.g., Capacity Benefit Margin, Transmission Reserve

argin

— Transmission rights held for flexibility and for hedging outage
performance

— WSPP bilateral wholesale power products

— Treatment of load forecast error and risk

— Planned maintenance (transmission and generation-if known)

— Unit Commitment plans

— Pricing of transmission

— Reserves

— Treatment of weather forecasts and other external factors

— Assumptions of other operational conditions, e.g., loopflow (inadvertent
flows)
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Modeling Process
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R et Market and Operational
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Base Case Description

— 4 Seasons, light-load and heavy-load hour
WECC operating cases used for individual
control area to control area schedules and net
scheduled interchange.

—June 14, 2004 disturbance case used as the
spring, LLH case, based upon actual
Interchange scheduled.

— These cases were used to analyze
performance over a “typical’ year.
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et Grid West Case:

Consolidated Control Area Cases

e 4 Control Areas e 10 Control Areas

Consolidated Consolidated
e BPA — BPA, Idaho, PACW, PACE,
« PAC — East Avista, British Columbia

Transmission Corporation,
« PAC — West NorthWestern Energy,
« |daho Power Portland General Electric,

Puget Sound Energy and,
Company Sierra Pacific.
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Case Assumptions

— WECC max/min generator limits
— WECC data reflects actual interchange schedules

— Attempted to replicate actual operations (e.g.,
dynamic schedules, discretionary and non-
discretionary hydro dispatch)

— SSG-WI and RMATSs variable costs for thermal
units

— Sensitivities on Hydro opportunity costs ($20; $30;
$40; $50; $65/MW-hour; Dow Jones average Mid-
C and weighted average)
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- et Modeling Approach

PowerWorld Simulator

« Time domain simulation of electric power grid
— Models defined for a representative one-hour period

e Topology changes to WECC operating cases
— Separated WECC Northwest Area into separate control areas
— Added flowgates and detailed path ratings
— Created zones defined by flowgates
— Modeled dynamic schedules, e.g. Mid-C unit allocations

— Load following scheduled most hydro in the CCA (limited amount of
hydro available for Real-time Balancing Service)

 Solves Optimal Power Flow in individual Control Areas while
holding Net Scheduled Interchange constant as a proxy for
actual Control Area generation dispatch (AGC)

— Economic Dispatch constrained by system physical limits: WECC path
ratings, system element limits, voltage schedules

— Modeled both individual control areas (base cases) or consolidated
control areas (change cases)
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Production Cost Savings v.
Hydro Opportunity Cost
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Historical Price Probability Data
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select Mid-C spot Electricity Prices:
5 ——— To August 2005

i g /\ M
A, ,
_ —Mid ¢ Peak Hi . ‘ .
-—Mid ¢ Peak Lo \

—Mid-C offPeak Lo

FebMar AprMayJun Jul Aug Sep Oct NovDec Jan FebMar AprMayJun Jul

Source: Clearing Up 1197

August 16, 2005 — Page 14



5 @rd ' '
Price Frequencies for

Annualization
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Price Range
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Resulting Product: Annualized
Production Cost Savings
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Benefit Estimates

Range 4 CCA| 10 CCA
High $65 $385
Medium $56 $332
Low $41 $128

Note: Units are in millions per year



R e Grid West Policies
Affecting Reliability

— Wide visibility of operating data
— Independent centralized state estimator

— Single combined operation and control to flowgate
nomogram limits

— Centralized planning with reliability backstop authority
— Outage Coordination

— Single operation of Consolidated Control Area (CCA)
— Re-dispatch market and congestion re-dispatch

— CCA Balancing Market Flow Based ATC &
Scheduling

— Independent oversight and use of “best practices” for
O&M by Grid West
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Historical Analysis of Qutages and
How Grid West Might Have Affected them

 Mittelstadt analysis

— Looked at 20 outages culled from NERC data that occurred over the last
12 years

— Examined cause of outages (26 different categories)
— Correlated cause of outage to Grid West Policies.

— Determined that 45% of WECC outages might have been “correctable” by
Grid West policies.

— Only looked at a sampling of large scale grid outages — not more common
outages
« PAC analysis
— Looked at 31 out of 36 disturbances reported to WECC since 1999.

— Using reported cause/s of outages correlated cause of outage to Grid
West policies.

— Determined that at least 20% of the WECC outages could be mitigated.
— Only looked at a sampling of outages — not comprehensive
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Types of Qutages

Momentary outage
— events lasting less than 5 minutes.

Sustained outages

— greater than 5 minutes typically less than 12 hours,
mostly in a single utility area.

Cascading

— large scale grid region wide prolonged outages (one
In 15-20 year events)—can overlap with sustained.
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A West Quantitative Estimates

Cascading Outages

e Method:

— GDP displacement

— Similar to that used for assessing cost of the
August 14, 2003 Blackout

— Referenced in the final Blackout report.
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Assumptions...

If:
2004 Gross Product for Grid West Region
— based on BEA and BC data for MT, ID, UT, OR, WA, WY
— US $761,208 million
 85% of production occurs on weekdays and 15% on weekends.
— (based on US Census Bureau wage/earnings data)
 Grid West avoids 1 catastrophic outage of 1 productive day
every 20 years
— or it avoids 1 catastrophic outage of 1 productive day every 15 years.
« There is an outage, 50% of the day’'s GDP is lost,

— the rest will be recovered in future production or was protected by back-
up generators.
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Assumptions...

— 1 weekday’s GDP = $2,489,000,000
— 1 weekend day’s GDP = $1,098,000,000

— 1 catastrophic outage of 1 day reduces GDP by
$548,948,000 to $ 1,244,283,000.

— Annualizing that over 20 years means annual
reliability savings resulting from Grid West would be
$27 million to $62 million every vear.

— If that same outage were avoided every 15 years, the
annualized benefits would be

$37 to $83 million per year.
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Conservative Because:

|t does not take into account the growth in GDP that will occur in the
out years

— itis based on 2004 data.
|t assumes that GDP will be reduced by 50% for every day of lost
productivity
— as opposed to 100% assumed in other studies.
* |t does not take into account the following costs often associated with
catastrophic outages:
— Spoilage of stock on hand
— Agricultural losses
— Utility level costs of a blackstart
— Potential costs of unrest (riots, looting,etc.)
e |t does not count the costs outside of WA,OR,UT,ID, WY and MT of an
outage
— (i.e., CA, AZ, NV, etc.)

 If you made the same assumptions about the whole WECC, You would
get additional savings of $68 to $200 million /year.
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Sustained Outages

— Thereis no universal and consistently applied measurement for the more
common and localized outages, Momentary or Sustained outages.

— |EEE has established standard definitions for Sustained Average
Interruption Duration Index (SAIDI) and Momentary Average Interruption
Frequency Index (MAIFI) to allow for better consistency of data, however
iImprovements are needed.

— Between 1990 and 2001 BPA reported over 13,000 outages at its PODs.
— Over 8,500 outages were momentary,

— About 4,500 outages had durations over 5 minutes

— On average annually there were about 1,100 outages in the BPA system.

— PacifiCorp data for 2003-2005 shows that there were between 4.6 and 5.6
million customer-hours of transmission related outages.

On average, 10% of all outages are transmission related
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Economic Cost of Outages

— Independent national study conducted by LBL in 2004 showed that
Momentary and Sustained outages are most costly form of outages.

— LBL estimated that on average annually these type of outages are
costing the US economy about 80 billion dollars.

— LBL estimated the annual outage cost to NW economy to be about $2.8
billion.

— Nationally customers cost of outages are 0.07 percent of GNP

— For the WECC cost of outage are about 0.1 percent of total GSP for the
region.

— Customer’s outage costs do not enter into the utility balance sheet
except through cost of mitigating them.

— LBL study and our own investigation clearly shows that there are not
sufficient transparency and consistency in measuring these types of
outages to get a real picture of the cost to the customers.

These type of outages are not attention grabbing, not news worthy. And
not as much attention is paid to them.
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- Wlest LBL Estimated Outage Cost-per-
Outage-per Customer (2002%)
Region Outage Residential | Commercial | Industrial
Duration (Small C&I)| (Large
C&l)
Mountain | Momentary 3 583 1875
Sustained 4 981 3928
Pacific Momentary 2 604 1881
Sustained 2.5 1050 4111
US total Momentary 2 605 1893
Sustained 3 1067 4227
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Impact of Grid West on Reliability

— Major iImmediate benefit from increased
reliability of transmission system will be felt by
reductions Iin customer costs

— BPA review of the major past outages showed
that nearly half outages in the past years
could be mitigated through Grid West.

— Using LBL analysis and BPA's findings the
total potential for reducing customer’s cost is
over $145 million dollars.
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“ st Range of Customer Benefits ($M)
4 CCA Case 10 CCA Case

Mitigation High Base Low High Base Low Range

% 70% -10% | 70% -710%

5%0 25| 14 4 51 30 9

10% 49| 29 9 102 60 18

20% 98| 58 17 203 119 36

30% 148 | 87 26 305 179 54

40% 197 116 35 406 239 (2

50% 246 | 145 43 508 299 90
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W s Utility Benefits from
Increased Reliability

— Reduced regulatory requirements for
significant increase In the transmission
Investments in response to increased
outages.

— Reduced O&M costs in the long-term.

— Better economy of scale in response to
outages

— Reduced cost of generation
— Reduced cost of blackstart
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A West Minimization and Elimination
of Overlapping Benefits

 Redispatch, Rate Pancaking and Reconfiguration/Utilization

— Preschedule, Unit Commitment (see Modeling Process)
» Affected by Reconfiguration Services (RCS)
* IWRs are not pancaked
» Physical system capabilities are optimized before the operating hour
— Grid West Real-time Balancing and Redispatch (see Market and
Operational Functions)
« Affected by Real-time Balancing Service (RBS)
» Forecast errors in preschedule are resolved during operating hour/real-time

* Reliability Categories
— Refer to slide: Types of Outages
— Bulk Electric System Cascading Disturbances
— Momentary and Sustained Outages
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