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Each of the eight U.S. and three Canadian subregions is modeled separately with three regions
segmented into their United States and Canadian counterparts. Irregular patterns of deregulation,
different economic trends, and variable weather patterns contribute to the variability of actual
peak demand and electricity usage. The response to these factors differs across regions due to
different weather variation, economic conditions, energy prices, and regulation/deregulation
policies. The bandwidths around NERC regional projections of long-term peak demand
forecasts implicitly reflect the combined uncertainty from these factors. Accordingly, the
bandwidth results on a region-by-region basis are unique.

Results'’ - The bandwidths produced are theoretical bandwidths based on mathematical
representations of the series. They are derived from in sample residuals (fitting errors) and 80%
standard normal confidence intervals. Bandwidths obtained with the theoretical formulas are then
proportionally projected onto the regional forecasts provided by the Regions.

Demand-Side Management (DSM) Resources
DSM resources can be modeled in a variety of ways, all of which are valid. For example:

1. DSM as Reduction in Firm Load: DSM can be modeled implicitly as a reduction to the
firm customer loads. If the loads can be expected to be reduced with a high degree of
certainty, this would be an appropriate modeling technique. This technique would be most
suitable for passive DSM such as conservation and energy efficiency, which does not vary
significantly due to temperature.

If expected load reductions are not as certain, due to either equipment performance, a load
customer's willingness to perform (economic DSM), or significant temperature performance
variability, then this uncertainty would need to be included in the underlying firm customer
loads that need to be served.

2. DSM as a Resource: DSM can be modeled explicitly as a collection of different resource
types with various performance characteristics described using capacity, associated forced
outage rates and temperature sensitivities.

Regardless of whether DSM resources are modeled as a load reduction or as a supply side
resource, the total amount of non-DSM resources would be constant in both frameworks if all the
same uncertainties are accounted for in the reliability calculations. While the total amount of
non-DSM resources would be the same, the numbers used for resources supply and peak load in
the percent reserve margin calculations would be different and therefore the resulting reserve
margin values would be different.

An issue with modeling and counting DSM resources is that physical equipment associated with
the DSM is seldom countable for analysis and is under the control of distributed users for
installation, activation and/or retirement. In addition many DSM resources are not solely
equipment-based, but depend directly (rate response) or indirectly on customer behavior

17 During the 1990s and 2000s several regions including MAIN, MAPP, MRO, RFC, SERC and SPP experienced changes in
membership and geography. The historical net energy and peak load data and figures depict these changes.
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(industrial equipment is a resource only if it is in production to meet an industrial process). To
further complicate analysis, some but not all DSM resources may be partially included in the
reported existing load or into the load forecast. Also, what one area may consider DSM a
resource another may consider a firm load. This complicates the comparability of whether an
LOL Occurrence should be counted or not even if the two areas were compared using the same
criterion. .

In spite of the problems, DSM resources are legitimate resources to be included in current and
future resource evaluations. In many cases, DSM resources have very long ‘construction’ periods
before they reach their full capacity value but, contrary to supply resources they start to provide
benefits immediately. But because ‘construction’ of demand resources can also be terminated or
even reversed easily and quickly, many stakeholders are often reluctant to include them in
resource adequacy assessments. Finally, DSM resources, especially demand response may only
be callable a limited number of times per season.

In the past, DSM resources in resource adequacy evaluations have usually been interruptible
loads at a small number of large industries and amounted to only a few percent of total resources.
Treatment was largely standardized as a reduction from total load to create firm load excluding
the interruptible loads. Since the 1980’s, the number and type of DSM programs has been
increasing. In the future DSM resources may be 10% or more of total resources.

One final issue with DSM resources is that some of their impacts may have naturally been
included in the historical demand series. If these resources are to be modeled explicitly during
the resource adequacy assessment, the load forecast (and presumably the base historical load
series) must be adjusted (upward) to obtain load before demand-side resource implementation. If
the load is not modified DSM resources are implicitly being assumed to be used at the same time
and in the same pattern in the future as in the past and their impact may be modeled as growing
at the same rate load growth. Ideally, DSM resources are only used when economic or necessary
to avoid an LOL Occurrence. Their use does not always occur at the same time year to year, it
usually occurs when load is highest but may be used at other times, and its impact will depend on
time of use.™®

Table 1 below summarizes a number of ways to include DSM resources in resource adequacy
evaluations -- each with an explanation of the advantages and disadvantages. It is appropriate to
use more than one method of modeling DSM resources within the same analysis. Within one
analysis, conservation programs may be intrinsic to the load forecast; the impact of residential
time-of-use rates may be used to explicitly alter load; interruptible customers may be treated as
an emergency operation procedure; air conditioner cycling may be explicitly modeled on an
hourly basis; and public appeals may be ignored as their use is considered a loss of firm load.

18 The RIS survey responses did not identify any consist or typical treatment of DSM resources.
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Table 1
Reporting of DSM Resources in Reserve or Capacity Margin

Treatment

Examples

Implications

Firm Load

Voltage reductions or public
appeals not considered in
resource adequacy analysis.

Load must be adjusted by adding back in the affects
of these actions.

Load Forecast
Modification - Implicit

DSM resources dispatched
locally (by customer or
distribution utility).

Allow DSM resources to
remain in historic load series
and do not model in load
forecasting.

Firm load is understated. Affects of demand
resource use should be added back in.

Information required for adjusting load is often not
available.

Load Forecast
Modification - Explicit

Any DSM resource may be
modeled this way.

Often the best treatment for
non-dispatchable demand
resources.

Parameters necessary for adjusting load are readily
available.

In margin ratios, DSM resources may be used to
reduce reported firm load or added to resources.
No standard treatment is currently defined.

Usually use derated or effective capacity of demand
resource.

Resource - EOP

Voltage reductions, public

appeals and interruptible load
often modeled as emergency
operating procedures (EOP).

EOPs are often not included either as a load
reduction or as a resource in margin calculations.
This makes comparison of margins between
jurisdictions difficult.

Dispatchable Resource

Dispatchable (often industrial)
load.

In margin ratios, demand resources may be used to
reduce reported firm load or added to resources.
No standard treatment is currently defined.

Either installed capacity or effective capacity may be
used in ratios hampering comparison across areas.

Dispatchable Resource
with Limitations

Interruptible load may have a
maximum number of times it
may be called upon in a period
of time.

Permits modeling of such
things as loss of diversity from
air conditioning control.

Usually but not always coincides with including
demand resource on resource side of ratio.

Characteristics related to usage limitations are
cannot be reported in simple reserve or capacity
margin ratios.

Calculation of effective capacity is not always
obvious--for example effective capacity of air
conditioner control depends on duration of peak.

How Demand Side Management Data is Developed

Demand-Side Management (DSM) is an important ingredient of an overall portfolio of resources
required to meet the increasing demands for electricity in North America.® DSM is often
understood to include two components: energy efficiency (EE) and demand response (DR). EE
is designed to reduce electricity consumption during all hours of the year, attempting to
permanently reduce the demand for energy in intervals ranging from seasons to years and
concentrates on end-use energy solutions. DR is designed to change on-site demand for energy in
intervals from minutes to hours and associated timing of electric demand/energy use (i.e.

"% |ISO/RTO Council, , “Harnessing the Power of Demand: How I1SOs and RTOs Are Integrating Demand Response into
Wholesale Electricity Markets,” http://www.isorto.org/site/c.jhKQIZPBImE/b.2604461/k.F287/Documents.htm, October 2007
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lowering during peak periods) by transmitting changes in prices, load control signals or other
incentives to end-users to reflect existing production and delivery costs.

DSM resources lead to reductions in supply-side and transmission requirements to meet total
internal demand. They can be considered in long term planning exercises as a supplement to
long-term planning reserves, and provide operational reliability through operating reserves and
flexibility. DSM resources can also be used to manage the risk associated with construction and
operations of traditional supply-side resources as well as a variety of new operating
characteristics associated with variable renewable resources.

As the industry’s use of Demand-Side Management evolves, NERC’s data collection and
reliability assessment need to change highlighting programs and demand-side service offerings
that have an impact on bulk system reliability.

NERC’s seasonal and long-term reliability assessments currently assume projected EE programs
are included in the Total Internal Demand forecasts, including adjustments for utility indirect
demand response programs such as conservation programs, improvements in efficiency of
electric energy use, rate incentives, and rebates. Demand Side Management involves all activities
or programs undertaken to influence the amount and timing of electricity use (See Figure 3).

Demand Side Management (DSM)
Demand Response (DR) New Energy Efficiency

>I

Dispatchable Non-Dispatchable
Controllable Economic Time-Sensitive Pricing
. . Energy- Time-of-Use
Capacity Ancillary Voluntary Energy-Price
BER Critical Peak Pricing
irec . Demand
Load Spinning  Emergency Bidding &
Control ~ Reserves Buyback Real Time Pricing
Interruptible  Non-Spin System Peak Response
Demand Reserves Transmission Tariff
Critical Requlati
Peak ogudion Phase 2 Areas of Interest
Pricing
w/Control
NERC Inaugurated Projected
Load as a < DR Data Collection in 2008
Capacity
Resource

Figure 3: Demand-Side Management and NERC’s Data Collection
Note the context of the definitions is demand-side management, rather than bulk power systems

and, therefore, they are not meant to mirror those used in the system context. The demand
response categories are defined below support Figure 3.
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Energy Efficiency: permanent changes to electricity use through replacement with more
efficient end-use devices or more effective operation of existing devices. Generally it results in
reduced consumption across all hours rather than event-driven targeted load reductions.

Demand Response: changes in electric use by demand-side resources from their normal
consumption patterns in response to changes in the price of electricity, or to incentive
payments designed to induce lower electricity use at times of high wholesale market prices or
when system reliability is jeopardized

Dispatchable: demand-side resource curtails according to instruction from a control center

Controllable: dispatchable demand response, demand-side resources used to supplement
generation resources resolving system and/or local capacity constraints

Capacity: demand-side resource displaces or augments generation for planning
and/or operating resource adequacy; penalties are assessed for nonperformance

Direct Control Load Management: demand-side management that is under
direct remote control of a control center. It is the magnitude of customer
demand that can be interrupted at the time of the Regional Council seasonal
peak by direct control of the System Operator by interrupting power supply to
individual appliances or equipment on customer premises.

Contractually Interruptible (Curtailable): curtailment options integrated
into retail tariffs that provide a rate discount or bill credit for agreeing to
reduce load during system contingencies. It is the magnitude of customer
demand that, in accordance with contractual arrangements, can be interrupted
at the time of the Regional Council’s seasonal peak. In some instances, the
demand reduction may be effected by action of the System Operator (remote
tripping) after notice to the customer in accordance with contractual
provisions.

Critical Peak Pricing (CPP) with Control: demand-side management that
combines direct remote control with a pre-specified high price for use during
designated critical peak periods, triggered by system contingencies or high
wholesale market prices.

Load as a Capacity Resource: demand-side resources that commit to pre-
specified load reductions when system contingencies arise

Ancillary: demand-side resource displaces generation deployed as operating
reserves and/or regulation; penalties are assessed for nonperformance

Non-Spin Reserves: demand-side resource not connected to the system but
capable of serving demand within a specified time

Spinning/Responsive Reserves: demand-side resources that is synchronized
and ready to provide solutions for energy supply and demand imbalance
within the first few minutes of an electric grid event.

Regulation: demand-side resources responsive to Automatic Generation
Control (AGC) to provide normal regulating margin

Energy-Voluntary: demand-side resource curtails voluntarily when offered the
opportunity to do so for compensation, but nonperformance is not penalized
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Emergency: demand-side resource curtails during system and/or local
capacity constraints

Non-dispatchable: demand-side resource curtails according to tariff structure, not
instruction from a control center

Time-Sensitive Pricing: retail rates and/or price structures designed to reflect time-
varying differences in wholesale electricity costs, and thus provide consumers with
an incentive to modify consumption behavior during high-cost and/or peak periods

Time-of-Use (TOU): rate and/or price structures with different unit prices for
use during different blocks of time

Critical Peak Pricing (CPP): rate and/or price structure designed to
encourage reduced consumption during periods of high wholesale market
prices or system contingencies by imposing a pre-specified high rate for a
limited number of days or hours

Real Time Pricing (RTP): rate and price structure in which the price for
electricity typically fluctuates to reflect changes in the wholesale price of
electricity on either a day-ahead or hour-ahead basis

System Peak Response Transmission Tariff: rate and/or price structure in
which interval metered customers reduce load during coincident peaks as a
way of reducing transmission charges

How to incorporate Demand Response

Demand Response (DR) programs have been in use for many years, providing more direct
control to system operators. In addition, high performance factors are emerging from demand
response providers not using direct control methods. The influence of DR on reliability
concentrates on peak demand reduction, periods of high wholesale prices, or low-reserve
conditions rather than on reductions in overall energy consumption.

Long-term reliability benefits include reduced supply-side and transmission requirements at time
of peak or other times when resource availability is reduced. Additionally, DR supports the
management of operational reserves/flexibility as well as long-term planning reserves.

All DR resources may benefit overall system reliability, though some DR options benefit system
reliability more than others. The most dependable DR are dispatchable provided by load
resources under contractual obligation to perform, subject to dispatch by grid operators, and
required to meet measurement & verification standards consistent with their importance to grid
reliability.

Some DR options can have more reliability benefits than conventional supply-side peaking
resources such as a combustion turbine generator (“CTG”). The reliability benefits of DR are a
function of, among other things, any limits on annual interruptions, the frequency of
interruptions, the duration of interruptions, the ramp-up time to reduce load, and penalties or
sanctions for non-performance.
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DR programs are further classified as Dispatchable and Non-Dispatchable.

Increased

predictability of customer participation and load response, especially for voluntary programs, is
vital to understand the influence of DR on reliability.

How to incorporate Energy Efficiency (EE)

The benefits and characteristics of EE have been well studied and documented.?’ In addition to
energy savings, EE may reduce peak demand and defer the need for new investments.

There are a variety of ways for energy
efficiency to be measured. The most
straightforward method is to use the
expected, or average, impact. In some
cases, a more conservative measure may
be used de-rating energy efficiency
impacts for uncertainty in load reduction

(the “dependable” reductions).
Successful  integration  of  energy
efficiency into resource planning

requires close coordination between
those responsible for energy efficiency
and those in bulk system planning to
ensure appropriate capacity values are
estimated while meeting reliability
objectives.

NERC currently obtains forecast internal
demand data for summer/winter peaks.
Determining the effects of energy
efficiency on peak internal demand can
provide a measure of reliability benefits.

Different energy efficiency programs
(industrial, commercial and residential)
may influence on total capacity (MW)
reduction depending on the time of day
reduction is desired. Load forecasting is
a critical component to understand the
overall peak reduction observed or
expected. Tracking and validating
energy efficiency programs is vital to
increase the accuracy of forecasts.

How to Incorporate Energy Efficiency

To incorporate energy efficiency into resource planning, the
energy efficiency peak demand reduction must be defined so
resource planners can evaluate it along with capacity resources.
Care must be exercised, to assure that the estimates are not
misused for other applications. For example, a peak value may
be developed for a transmission study based on the energy
efficiency reduction during the 12 monthly peaks, but then
misused in a generation planning application with a single annual
peak.

Analysts can use the same engineering or statistical models
developed for producing energy reduction estimates (assuming
that the model has sufficient hourly information to match the
peak definitions). It is incorrect to assume the largest demand
reduction from an energy efficiency measure occurs during peak
demand. The coincident peak reduction is generally lower than
the non-coincident peak reduction:

1. The timing of the largest reduction does not match the
timing of the utility peak,

2. Not all measures will be operating at the time of the
peak (people are not home), and

3. Equipment not installed or maintained properly.

In addition, there are synergistic affects that can increase or
decrease the reductions depending upon other energy efficiency
measures.

Percentage energy savings is not the same as percentage demand
savings. For example, in California, SEER was used as the
primary measure of AC unit efficiency. Codes and standards
were written to promote high SEER units in the state, with the
untested expectation that the more efficient unit would also help
reduce capacity needs. Many manufacturers responded to the
SEER metric with high SEER units that had two compressors and
may result in a higher peak demand.

2 DOE, “National Action Plan for Energy Efficiency,” http://www.epa.gov/cleanenerqy/pdf/napee/napee_report.pdf, July 2006.
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Guidelines for demand (load) modeling

The Reliability Assessment should describe load uncertainty modeling, demand forecasts and
demand-side resources. In order to ensure consistency throughout the Reliability Assessment
document, the following guidelines are recommended when developing the self-assessment
narratives:

a)

b)

Discuss the difference between the coincident and non-coincident peak. Review the
methods used to develop both peak conditions.

Compare last year’s 2008-2017 average annual growth rate versus this year’s 2009-2018
average annual growth rate for your 50/50 forecast, and present the key factors leading to
any significant changes in the forecast.

Discuss weather and economic assumptions upon which the 2009 — 2018 50/50 demand
forecast is based.

Describe the regional or subregional quantitative analyses assessing the variability in
projected demand due to weather, the economy, or other factors.

Summarize the uncertainty modeling used and how demand forecasts are developed for
off-peak as well as on-peak conditions.

What method is used to aggregate total internal peak demands of individual member’s
actual loads for use in the forecast? Separately:

i. Specify and describe the current and projected energy efficiency programs

ii. Specify and describe the current and projected demand response programs that reduce
peak demand — i.e. interruptible demand; direct control load management; critical
peak pricing with control; load as a capacity resource, etc.
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Supply & Transactions

How Regional Entities Identify Resources

Generation resource information is a critical component of reliability assessments because it
allows NERC and others to assess whether or not reporting entities have or project enough
generation resources to be able to serve load. Generation resources can be of many forms
including, but not limited to, nuclear, fossil, solar, wind, and hydro. Some entities also consider
certain DSM programs as generation resources.

The NERC Regions consist of entities with FERC approved organized markets and traditional
markets. The entities within these different markets treat generation resource/capacity
differently as it relates to reliability assessments and margin calculations. For example, as it
relates to resources:

e ERCOT may consider all existing and operable resources to be available to serve the
market and include them in margin calculations. Any undeliverable capacity due to
transmission constraints is managed through congestion management.

e PJM includes all capacity resources in the capacity margin calculations. All other existing
resources are not included in the margin calculations.

e Most subregions in SERC consider only those resources that are deliverable and
designated by a load serving entity for inclusion in the margin calculations. All other
existing resources are excluded from the margin calculations.

As such, there is a considerable amount of on-the-ground generation that may not be accounted
for in any calculations reported by certain regions. This issue becomes even more complex for
long term capacity margin assessments because of the uncertainty involved in what generation
gets built and how each region accounts for future resources.

Recognizing these differences between various market structures for the reporting entities,
NERC has developed various definitions and categories of generation resources, purchases, and
sales that provides for granularity needed to perform computation of generation resource metrics
to understand reliability trends for various NERC Regions. Future reliability assessments may
require additional transparency and granularity as it relates to generation resource/capacity to
assess short term and long term reliability.

How NERC Categorizes Capacity

All existing and future (including conceptual) resources must be reported in one of the following
categories. Resources may not be double counted across categories. It is up to the reporting
entity as to which category resources are reported. Best judgment should be exercised in the
determination of which category to report resources.

Resources that are contained within the region’s and/or subregion’s physical or electrical
boundary must be reported by that region and/or subregion. Resources that are located outside of
a certain reporting region’s and/or subregion’s physical footprint but are electrically connected
only to that reporting region’s and/or subregion’s system should be reported by that region
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and/or subregion. The output of resources that cross boundaries to serve load should be reported
as a purchase or sale.

I. Existing Generation Resources

I.LA. — Existing, Certain — Existing generation resources available to operate and
deliver power within or into the region during the period of analysis in the
assessment. Resources included in this category may be reported as a portion of the
full capability of the resource, plant, or unit. This category includes, but is not
limited to the following:

e Contracted (or firm) or other similar resource confirmed able to serve load
during the period of analysis in the assessment.

e Where organized markets exist, designated market resource® that is
eligible to bid into a market or has been designated as a firm network
resource.

e Network Resource®®, as that term is used for FERC pro forma or other
regulatory approved tariffs.

e Energy-only resources confirmed able to serve load during the period of
analysis in the assessment and will not be curtailed®

e Capacity resources that can not be sold elsewhere

e Other resources not included in the above categories that have been
confirmed able to serve load and not to be curtailed® during the period of
analysis in the assessment

I.B. — Existing, Other — EXxisting generation resources that may be available to
operate and deliver power within or into the region during the period of analysis in
the assessment, but may be curtailed or interrupted at any time for various reasons.
This category also includes portions of intermittent generation not included in I.A.
This category includes, but is not limited to the following:

e A resource with non-firm or other similar transmission arrangements

= Energy-only resources that have been confirmed able to serve load for any
reason during the period of analysis in the assessment, but may be
curtailed for any reason

e Mothballed generation (that may be returned to service for the period of
the assessment)

« Portions of variable generation not counted in the I.A. category (e.g. wind,
solar, etc. that may not be available or de-rated during the assessment
period)

e Hydro generation not counted as I.A. or de-rated

2L Curtailable demand or load that is designated as a network resource or bid into a market is not included in this category, but
rather must be subtracted from the appropriate category in the demand section.

22 Cyrtailable demand or load that is designated as a network resource or bid into a market is not included in this category, but
rather must be subtracted from the appropriate category in the demand section.

%8 Energy only resources with transmission service constraints are to be considered in category 1.B

2 Energy only resources with transmission service constraints are to be considered in category 1.B
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« Generation resources constrained for other reasons

I.C. — Existing, but Inoperable — This category contains the existing portion of
generation resources that are out-of-service and cannot be brought back into service
to serve load during the period of analysis in the assessment. However, this category
can include inoperable resources that could return to service at some point in the
future. This value may vary for future seasons and can be reported as zero (0). This
includes all existing generation not included in categories I.A. or I.B., but is not
limited to, the following:
e Mothballed generation (that can not be returned to service for the period of
the assessment)
e Other existing but out-of-service generation (that can not be returned to
service for the period of the assessment)
e This category does not include behind-the-meter generation or non-
connected emergency generators that normally do not run.
e This category does not include partially dismantled units that are not
forecasted to return to service

All existing generation resources must be counted in I.A., 1.B. or I.C. and
should not be double counted between these three categories. Where
categorization as to the I.A. or I.B. category is not clear, the generation
should be designated as I.B.

I1. — Future Generation Resources

This category includes generation resources the reporting entity has a reasonable
expectation of coming online during the period of the assessment. As such, to qualify in
either of the Future categories, the resource must have achieved one or more of these
milestones:
e Construction has started

Regulatory permits being approved, any one of the following:

o Site permit

o Construction permit

o0 Environmental permit
Regulatory approval has been received to be in the rate base
Approved power purchase agreement.
Approved and/or designated as a resource by a market operator

I1.LA. — Future, Planned —Generation resources anticipated to be available to operate
and deliver power within or into the region during the period of analysis in the
assessment. This category includes, but is not limited to, the following:

e Contracted (or firm) or other similar resource
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Where organized markets exist, designated market resource® that is
eligible to bid into a market or has been designated as a firm network
resource.

Network Resource®®, as that term is used for FERC pro forma or other
regulatory approved tariffs.

Energy-only resources confirmed able to serve load during the period of
analysis in the assessment and will not be curtailed®’

Where applicable, included in an integrated resource plan under a
regulatory environment that mandates resource adequacy requirements

and the obligation to serve

11.B. — Future, Other — this category includes future generating resources that do not
qualify in I11.A. and are not included in the Conceptual category. This category includes,
but is not limited to, generation resources during the period of analysis in the assessment

that may:

Be curtailed or interrupted at any time for any reason

Energy-only resources that may not be able to serve load during the period
of analysis in the assessment

Variable generation not counted in the 11.A. category or may not be
available or is de-rated during the assessment period

Hydro generation not counted in category Il.A. or de-rated

I11. — Conceptual Generation Resources

Conceptual — This category includes generation resources that are not in a prior listed
category, but have been identified and/or announced on a resource planning basis through
one or more of the following sources:

Corporate announcement

Entered into or is in the early stages of an approval process

Is in a generator interconnection (or other) queue for study

“Place-holder” generation for use in modeling, such as generator modeling
needed to support NERC Standard TPL analysis, as well as, integrated
resource planning resource studies.

Resources included in this category may be adjusted using a confidence factor to reflect
uncertainties associated with siting, project development or queue position.

How NERC Categorizes Transactions

a) Contracts for Capacity

Curtailable demand or load that is designated as a network resource or bid into a market is not included in this category, but
rather must be subtracted from the appropriate category in the demand section.

Curtailable demand or load that is designated as a network resource or bid into a market is not included in this category, but
rather must be subtracted from the appropriate category in the demand section.

% Energy only resources with transmission service constraints are to be considered in category 11.B
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Contracts for Capacity are defined as an agreement between two or more parties for the
Purchase and Sale of generating capacity. Purchase contracts refer to purchased capacity
that is transmitted from an outside Region or subregion to the reporting Region or
subregion. Sales contracts refer to sold capacity that is transmitted from the reporting
Region or subregion to an outside Region or subregion. For example, if a resource
subject to a contract is located in one region and sold to another region, the region in
which the resource is located reports the capacity of the resource and reports the sale of
such capacity that is being sold to the outside region. The purchasing region reports such
capacity as a purchase, but does not report the capacity of such resource. Transmission
must be available for all reported Purchases and Sales.

The following examples are provided to show how transactions are handled between two
reporting regions for Purchases and Sales:

1. Unit physically located in Area A that is fully owned by a company in Area B
and not connected to the Area A network but instead has a direct and adequate
transmission connect to the Area A.

Solution: Show the unit completely in Area B with no transfers. All derating
accounted for in Region or Province B.

2. Unit physically located in Area A that is half owned by a company in Area B.

Solution: Show the unit completely in Area A with a sale to Area B of half of
the capacity. Area B would show a purchase of half of the capacity from Area
A, as long as Area B can demonstrate adequate transmission capacity.
Identify the sale/purchase as unit specific. Derating accounted for in Area A
and sale reduced by 50% (depends on contract) amount.

3. Unit physically located in Area A that is fully owned by a company in Area B.

Solution: Show the unit completely in Area A with a sale to Area B of the full
amount. Area B would show a purchase of the full amount of capacity from
Area A, as long as Area B can demonstrate adequate transmission capacity.
Identify the sale/purchase as unit specific. The derating due to transmission
should be accounted for in Area A and the sale reduced by derated amount in
Area B.

The following are categories of Purchases and Sales contracts:
i) Firm
(1) Firm implies a contract has been signed and may be recallable.

(2) Firm Purchases and Sales should be reported in the reliability assessments. The
purchasing entity should count such capacity in margin calculations. Care should
be taken by both entities to appropriate report the generating capacity that is
subject to such Firm contract.

iii) Non-Firm
(1) Non-Firm implies a non-firm contract has been signed.
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(2) Non-Firm Purchases and Sales should not be reported in the reliability
assessments.

iv) Expected

v)

(1) Expected implies that a contract has not been executed, but in negotiation,
projected or other. The Purchases or Sales are expected to be firm.

(2) Expected Purchases and Sales should be considered in the reliability assessments.
Provisional

(1) Provisional implies that the transactions are under study, but negotiations have not
begun. These Purchases and Sales are expected to be provisionally firm.

(2) Provisional Purchases and Sales should be considered in the reliability
assessments.

Guidelines for Supply & Transactions

The Reliability Assessment should describe significant issues regarding the supply and
transactions. In order to ensure consistency throughout the Reliability Assessment document, the
following guidelines are recommended when developing the self-assessment narratives:

a)

b)

Identify the amount (Certain and Other) of Existing, Future, and Conceptual capacity
resources in-service or expected to be in-service during the study period.

i) Identify the portions (MW) of 2. a) that are variable (i.e. wind, solar, etc.)
expected on peak and maximum capacity from the variable plants.

ii) ldentify the portions (MW) of 2. a) that are biomass (wood, wood waste,
municipal solid waste, landfill gas, ethanol, and other biomass).?®

For Future and Conceptual resources, what is process used to select resources for
reliability analysis/capacity margin calculations (i.e. forward capacity markets,
obligation to serve activities, low certainty classes of resources under consideration,
etc.)? Quantify this resource selection if possible.

Imports on Peak

i) Identify and quantify any imports from other regions and also those imports between sub-
regions that affect sub-regional capacity margins. Categorize them as:

i Firm — contract signed.
ii. Expected — no contract executed, but in negotiation, projected, or other.
iii. Provisional — transactions under study, but negotiations have not begun.

i) What portion of the imports is backed by firm contracts for both generation (contract tied
to specific generator) and transmission? Clarify if import assumptions are based on
partial path reservations.

d) Exports on Peak

% Defined by EIA as: “organic nonfossil material of biological origin constituting a renewable energy source.”
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i) ldentify and quantify any exports to other regions and also those exports between sub-
regions that affect subregional capacity margins. Categorize them as:

iv. Firm — contract signed.
V. Expected — no contract executed, but in negotiation, projected, or other.
Vi. Provisional — transactions under study, but negotiations have not begun.

i) What portion of the exports is backed by firm contracts for both generation (contract tied
to specific generator) and transmission? Clarify if export assumptions are based on
partial path reservations.

e) ldentify the projected capacity margins and compare them to the regional,
subregional, state, or provincial requirements.

i) If applicable, what are the assumptions that were used to establish the
regional/subregional capacity margin criteria or target margin level?

ii) What is the amount of resources internal and external to the region or
subregion that are relied on to meet the target margin level, or forecast load
for the assessment period?”®

iii) Describe any reliance of the region or subregions on emergency imports,
reserve sharing or outside assistance/external resources (clarify whether it is
external to the subregion or the region) and where these resources are
expected to come from.

iv) Describe the latest resource adequacy studies (i.e. Loss-of-Load Expectation,
Expected Unserved Energy, etc.).

v) What is the difference in how the region treats short-term (i.e. 1-5 years) and
long-term (i.e. 6-10) capacity margins requirements?

vi) Discuss any significant changes from last year’s assessment, including major
new capacity that is projected to come into service.

vii) Discuss resource adequacy if resource unavailability is higher than expected
due to fuel interruptions or other conditions such as extended drought or
forced outages.

viii) Discuss operational measures available if peak demands are higher than
expected due to weather or other conditions. For this analysis, use 90/10
forecast demands where available, an approximation of them if 90/10
forecasts are not available or an extreme, historical weather condition.

ix) Describe how energy-only, Existing Other wind and transmission-limited
resources are considered in your resource adequacy assessment.

X) Summarize any additions of large amounts of variable resource and
energy/risk assessment of resources along with the planning and operational
considerations and your assessment of impacts on reliability.

2 Each region/subregion may have their own specific margin level (or method) based on load, generation, and transmission
characteristics as well as regulatory requirements. If provided in the data submittals, the regional/subregional Target Capacity
Margin level is adopted as the NERC Reference Margin Level. If not, NERC assigned 13 percent capacity margin for
predominately thermal systems and 9 percent for predominately hydro systems
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f) Identify unit retirements which have significant impact on reliability. What measures
have you taken to mitigate the reliability concern?

g) Describe the latest generation deliverability (both internal and external) studies
performed.

i) Explain and/or reference documentation, and provide the definition of
deliverability used in your region/subregion. If there is none, explain what is
done to ensure that the resources are sufficient and deliverable to meet your
load requirements at the time of system peak.

i) If any deliverability concerns are identified, explain what mitigation
procedures are in place to address them.

iii) What analysis is done to ensure that external resources needed are available
and deliverable on peak?

iv) What major transmission additions are required to support the addition of
new resources or imports, especially in the 6-10 year time period?
Emphasize transmission elements that have a long lead time.
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Resource Adequacy Assessment

How Regional Entities Conduct Resource Assessments

A recent survey of Resource Adequacy Assessment practices conducted by NERC’s
Resources Issues Subcommittee (RIS) provides insights into common practices and
objectives of resource adequacy assessments as well as regional differences. Approximately
60% of the survey recipients responded including all eight of NERC’s regional entities, 57%
of NERC’s planning coordinators and three entities that are not NERC-registered Planning
Coordinators. Reference is also made to documents, which explain the resource adequacy
assessment methods of 1ISO New England (ISO-NE), ERCOT, the Midwest Planning Reserve
Sharing Group (Midwest PRSG) and the Northwest Power and Conservation Council
(NWPCQ).

In reviewing the survey responses (See Table 2) there is sufficient commonality in certain
elements of resource adequacy assessments to be viewed as expectations:

A Assessment against specified Level of Reliability: Resource adequacy assessments are
intended to evaluate whether there are sufficient supply-side and demand-side resources
to meet the aggregate electrical demand and energy requirements (including losses) of
every end-use customer, who is not subject to voluntary curtailments through a demand
reduction program, with a specified degree of reliability.

o0  Specified level of reliability is typically expressed as the “loss of load expectation”
(LOLE) of disconnecting any firm load due to resource deficiencies shall be, on
average, no more than 0.1 day per year” *

0  Although resource adequacy requirements are almost always expressed in terms of
planning reserve margins, or capacity margins (for the sake of simplicity, these will
collectively be referred to as reserve margins); the numerical targets are typically
derived from some type of probabilistic assessment. Even where a deterministic
analysis is the basis for reserve margin targets, an effort is made to assess the
various factors that pose a risk to the adequacy of resources comprising the bulk
power system and provide coverage for these risks through reserve margin
components.

0  The objective of the assessment is to show how well-protected a system is from
disconnecting firm load.

o  For regions where intermittent resources are prevalent and the maximum output is
not reasonably assured at times when the resources are needed, these resources are
typically derated so that the reserve margin remains a useful metric.

A Assessment is over Long-term Timeframe: The timeframe of the assessments is
generally from 1 or 2 to 10 years out to allow for timely notice of any impending
generation insufficiencies to the targeted audience of the assessment, i.e. the market or

% NPCC Resource Adequacy Design Criteria
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utilities” state regulators, in order to allow sufficient time to implement resource
adequacy measures to avoid such insufficiencies.

TABLE 2a: Survey of Resource Adequacy Assessment Practices

Model Description

Resource Adequacy Measure

Regional Entity/ Name of Model| Prob/ | Time | Probabilistic | P| R Marai Stochastic | Planning
- - anng Reserve Margin :
Planning Coordinators Determ | Step | MeticTarget [propabilsic. [oeterminitc Parameters | Horizon
ErcoT? ProSym  Prob Hourly HourlyLOLP  12.5% load & wind
<1eventin forecast; gen
10 years ? outages
FRCC TIGER ~ Prob Hourly Peakday 20%I0Us thermal  10yrs
7 of 13 Planning LOLP<0.1 15% others forced
Coordinators responded days/year outages
MRO GEMARS  Prob Hourly Nostudyyet 15%/10%, 12%firm  thermal ~ 10yrs
5 of 5 Planning MARELI LOLE 18%, 13- hydro forced
Coordinators responded  PROMOD IV standard ~ 15% (EUE) (Manitoba) ~ outages ~ 20yrs
NPCC GEMARS  Prob Hourly Annual LOLE NoNPCC PRM>loss  load Syrs
3 of 6 Planning GRIDVIEW <01 PRM;18%-1 oflargest forecast; gen upto 10
Coordinators responded days/year  subarea  unit;20%  outages yrs
RFC Various ~ Prob Hourly LOLE<1 ranges from load 10yrs
3 of 4 Planning GE MARS occurrence in - 12% up to forecast; gen
Coordinators responded ~ MARELI 10 years 18% outages
PRISM
SERC No regional  cap margins load 10yrs
12 of 19 Planning RELY Various criterion ~ 10% - 15% forecast; gen 15 yrs
Coordinators responded ~ GE MARS outages 20 yrs
spp Y ? Prob  Hourly Inprogress; 12% cap load, energy- 3-5 years
1999 Study  mrg: 9% if limited res, ~ out
LOLE of .1 hydro 75% FOR?
WECC SAM Deter season-  No building NA 10yrs
17 of 36 Planning al peak probabilistic block: 12% -
Coordinators responded hour  criterion 17%

" Both ERCOT and SPP are Regional Entities and the only Planning Coordinators for their areas
2/ Global Energy Decisions was the contractor to perform the LOLP studies
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TABLE 2b: Survey of Resource Adequacy Assessment Practices

TREATMENT OF RESOURCES: ASSESSSMENT INCLUDES:  [IMPLEMENTATION:
Regional Entity/ Energy-Limited DSM Resources Firm . Emergency
. . Wind: Tie . Regu-
Planning Coordinators | Hydro |, Subtract DRas |Imports/ . Operating Market
b Historical On Benefits lators
erated Peak from Load | Resource Exports Procedures
ERCOT NA 8.7%ELCC EE--Yes LAAR-Yes No 1/2 of Yes \Y
1106 mw
asyn cap
FRCC NA NA variesby variesby  Yes No Yes \Y,
7 of 13 Planning utility utility
Coordinators responded
MRO Yes  0&20% 4 1subarea  Yes Mostly No \ \
5 of 5 Planning CFor  subareas No, 1 Yes
Coordinators responded historical
NPCC No NoNPCC variesby variesby Yes  Yes, on Yes \Y, \Y
3 of 6 Planning Yes  standard subarea subarea subarea
Coordinators responded yet basis
RFC GADS historicalor ~ Yes Yes  No, only No \Y, \Y
3 of 4 Planning derate, if 13% or on CBM
Coordinators responded  any  20% CF basis
SERC varies notmuch variesby variesby  Yes No No Mostly ~ Some
12 of 19 Planning  byentity ~ wind entity entity
Coordinators responded currently
SPP Yes Yes Yes Yes Upto No \Y
path limits SPP
Compl
WECC Yes Yes Yes by by No \
17 of 36 Planning subarea subarea
Coordinators responded

Issues & Considerations in Resource Assessment

There are several areas that Regional Entities must consider when conducting a resource
assessment, such as resource adequacy analysis, demand modeling, demand-side
management, etc. This section summarizes many of these areas, while the Demand and Load
Forecasting Chapter covers specific about demand.
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b) Resource Adequacy Analysis

The survey results indicate that six of the eight regional entities and the vast majority
of the planning coordinators use some type of probabilistic assessment method to
perform their resource adequacy analyses. SERC, a region currently without a
resource adequacy assessment method, has formed a reliability assessment
subcommittee, which may eventually perform a regional assessment. WECC, a
region currently using a deterministic resource adequacy assessment method, has
initiated a pilot project to determine if a probabilistic assessment is workable for that
region.

These probabilistic analyses generally fall into two categories: Loss of Load
Expectation (LOLE) and Expected Unserved Energy (EUE). Regional differences in
resource mixes (abundance of energy-limited resources and/or well-developed
demand response programs), the geographical location of resources on the
transmission grid, access to out-of-area reliability resources (i.e. tie benefits) and/or
market or regulatory approaches to implementing resource adequacy may all affect
the assessment methods and assumptions. An overview of the differences and
similarities in resources adequacy analysis methods can be found in Appendix I.

Treatment of Fuel-limited Resources (hydro, wind, etc.)

State policies such as Renewable Portfolio Standards (RPS) and those favoring a
carbon-constrained future are big drivers to the construction of renewables, some of
which are highly variable and not dispatchable (e.g. wind and solar PV). Hydro is a
traditional fuel-constrained technology that has varying amounts of dispatchable
flexibility. Finally, some thermal units can become energy-constrained due to air
quality and other environmental limitations.

The traditional approach in a capacity adequacy assessment has been to derate
energy-limited resources. However, this approach does not fully capture that some
resources such as wind are considerably more constrained than other resources such
as hydro. One method to derate wind is to consider its firm load carrying capability.
Another approach has been to evaluate wind’s contribution to capacity adequacy
when it is needed most, i.e. during cold snap or heat wave events. The motivation for
derating resources is to view them in a more comparable manner with other more
traditional resources so the familiar comparative metrics such as percent reserve
margins / percent capacity margins remain meaningful. For example, if wind were
included without derating capacity (as are virtually all other resources) then minimum
reserve margins of 90 percent could be reasonable for large penetrations. In such a
situation the addition of more wind resources would, most likely, simply increase the
minimum reserve margin, with only minor improvements in avoiding additional LOL
occurrences.

It is possible to model wind, hydro and other energy-constrained resources as
stochastic parameters. This approach certainly identifies the attributes of energy-
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d)

constrained resources better than the derating approach discussed above. When
performing this type of a study, it is important to keep partial correlations intact. For
example, load and wind may be unrelated except that during periods of severe heat or
cold, wind may be partially correlated in a negative manner to load. The problem
with treating intermittent resources as stochastic parameters is that the percent reserve
margin metric is not comparable to metrics for other areas.

Addressing Resource Deliverability

Resource deliverability can have different meanings as defined by NERC. The recent
RIS survey also gathered information about how regional entities and planning
coordinators define the term “deliverability”. Based on the results of the survey,
approximately 90% of the entities that responded do not have an official definition of
“deliverability” with regards to generation resources.

The survey also requested the entities to explain what is done to ensure that the
generation resources are deliverable to meet the load requirements at the time of
system peak. The responses varied significantly from entity to entity. However,
approximately 97% of the entities who responded perform some type of transmission
assessment including regional studies, transmission provider studies and
interconnection study processes governed by each transmission provider’s OATT.
Table 3 is a summary of the results of the survey:

Table 3: Resource Deliverability

Description of Test Response (%0)
Interconnection process—all resources are deliverable 39
Transmission provider studies 29

Regional transmission studies 29

Other 3

An outstanding issue in many adequacy assessments is that the studies performed to
interconnect resources do not examine the simultaneous transfer capability of new
and future resources. Thus resource deliverability is not assured. These issues are
further discussed under the last section of the Transmission Reliability Assessment
Chapter of this Guidebook.

f) Margin Analysis

Once the probabilistic adequacy assessments are completed, they are typically
translated into a planning reserve margin for a system. Starting with an assessment
that exactly satisfies the specified target, (e.g. 1 day in 10 years LOLE), the common
method of calculating reserve margin is represented by the following equation:

[(Resources + Net Transactions) - (Net Internal Demand)]
(Net Internal Demand)
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Regions and subregions may vary this formula to reflect certainty of demand-side
management resources. Most regions and subregions use planning reserve margin as
their reliability metric. NERC assessments use the capacity margin metric, which is
described in the next section.

An important issue in preparing reserve margin analyses is how to count resources
and how to depict load. How much of wind capacity should be counted in the
calculation? How are mothballed units counted in the calculation of reserve margin?
What is considered the peak load hour? How are imports (market), or tie benefits
counted? Following are typical ways of treating loads and resources:

Net Internal Demand: Net internal demand is made up of peak load, which is
generally the 50/50 (expected peak) forecast of the area.

Resources: The maximum capacities (nameplate) of thermal and hydro
stations are typically included in the calculation in some analyses where hydro
has significant storage. In other analyses, hydro capacity is derated to that
available under adverse or critical water conditions. Typically, wind capacity
is counted at 5 to 20 percent based on the effective load carrying capability
(ELCC) of wind capacity analysis, or an analysis of wind capability during
high risk situations. For example, NWPCC is currently counting wind at 5%
of its installed capacity. Other analyses base wind’s contribution to capacity
adequacy at that available historically. Interruptible loads and demand-side
management programs are sometimes included as resources.  Often
interruptible loads are included as one of the Emergency Operating
Procedures, which may be counted in resource adequacy assessments.
Mothballed units that are not expected to come back on-line before the next
peak load season are typically omitted from the reserve margin calculation.

Net transactions: Net transactions are comprised of imports into the area
minus sales out of the area. Only known power purchase agreements with
outside markets are considered as imports. Import capability is not counted as
additional capacity, except for those analyses that include tie benefits in the
reserve margin calculation.

In some cases, transmission transfer capability for tie benefits is secured
through a Capacity Benefit Margin (CBM) reservation. It is not mandatory
for transmission providers to maintain CBM. The NERC Standards
Committee Ballot Pool recently approved the MOD-004-1 standard, which
defines the “process through which a Load-Serving Entity within a Balancing
Authority Area associated with the Transmission Service Provider, or the
Resource Planner associated with that Balancing Authority Area, may ensure
that its need for Transmission capacity to be set aside as CBM will be
reviewed and accommodated by the Transmission Service Provider to the
extent Transmission capacity is available.” PJM is one of the transmission
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providers to maintain CBM. In PJM, CBM, expressed in megawatts, is the
amount of import capability that is reserved for the emergency import of
power to help meet LSE load demands during peak conditions and is excluded
from all other firm uses. A decrease in the CBM increases the reserve
requirement. In PJM, the Capacity benefit of Ties (CBOT), is a measure of
the value that neighboring region interface ties bring into the region of study.
The CBOT is the difference between a reserve requirement with CBM - and a
reserve requirement run with a zero (0) CBM. The value of CBM is directly
used in the various transmission path calculations, OASIS postings, for
Available Transfer Capability (ATC) thus reducing the Total Transfer
Capability (TTC) on each path.

g) Capacity Margin Analysis

The equation for the capacity margin is similar to the reserve margin except that the
denominator is Resources + Net Transactions:

[(Resources + Net Transactions) - (Net Internal Demand)]
(Resources + Net Transactions)

The Categories of Capacity described in the Generation Resources and Transactions section
of this guidebook provide a comprehensive list for reporting the various types of existing,
future, or conceptual generating capacities.

How NERC Computes Capacity Margins

The foregoing Categories of Capacity provide a comprehensive list for reporting the various
types of existing, future, or conceptual generating capacities. The following provides
guidance on how these categories are used to compute regional and sub-regional capacity
margins for reliability assessment purposes.

Existing, Certain — These resources are confirmed able to serve load during the period of
the analysis in the assessments. One hundred percent (100%) of these resources are
included in all margin calculations.

Existing, Other — These resources may or may not be able to serve load during the period
of the analysis in the assessments. Each reporting region or sub-region should make a
reasonable judgment of the ability of such resources to serve load. In addition, the regions
or sub-regions may adjust the capacity in this category, using a confidence factor, to reflect
uncertainties associated with being able to rely on such resources to serve load. The
adjusted capacity is included in the “Adjusted Potential Resources” calculation and one
hundred percent (100%) is included in the “Total Potential Resources” calculation.
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Existing, but Inoperable — These resources are not able to serve load during the period of
analysis in the assessments. These resources will be included in the “Total Potential
Resources” calculation only.

Future, Planned — These resources are confirmed able to serve load during the period of
the analysis in the assessments. One hundred percent (100%) of these resources are
included in each margin calculation except “All Existing Certain Resources”.

Future, Other — These resources may or may not be able to serve load during the period of
the analysis in the assessments. Each reporting region or sub-region should make a
reasonable judgment of the ability of such resources to serve load. In addition, the regions
or sub-regions may adjust the capacity in this category, using a confidence factor, to reflect
uncertainties associated with being able to rely on such resources to serve load. The
adjusted capacity is included in the “Adjusted Potential Resources” calculation and one
hundred percent (100%) is included in the “Total Potential Resources” calculation.

Conceptual — These resources may or may not be able to serve load during the period of
analysis in the assessments. Conceptual resources may be used by the NERC Regions in
future years for planning purposes and for meeting local regulatory requirements.
Resources in this category may be adjusted to reflect uncertainties associated with being
able to rely on such

resources to serve load.

; i ; ] Total Patential R =
The adjusted capacity is Al Bxiting Al Planne el

included in the “Adjusted | | cee 7 Moesamammer
Potential Resources” il T
calculation ~ and one | % e
hundred percent (100%) IS P Probable Proposed Resources
included in the “Total ] pad

Potential Resources”

calculation.

r Net Capacity Resources =
Existing Certain and All
y Planned Resources

Capacity Margin (%)
A

Retired Capacity - Retired | +——— NERCReference Margin Level
Capacity is defined as |
Generating Capacity that is ,— MIExisting Certain Resources
projected to be permanently
removed from an

operational state. Retired
Capacity should be reported
in the reliability

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Summerfitfinter Peaks

assessments ~ for  each

reporting entity.  Retired Figure 4: Proposed Capacity Margin Categories/Plots
Capacity is not accounted

for in margin calculations.

Figure 4 shows how the Categories of Capacity are used to calculate capacity margins shown
in the reliability assessments.
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Guidelines for Resource Deliverability

The Reliability Assessment should describe how generating resources are determined to be
deliverable or have sufficient transmission capability to serve the load under forecasted peak
demand conditions. For example, some entities may perform a generator deliverability test
as well as a load deliverability test. In order to ensure consistency throughout the Reliability
Assessment document, the following guidelines are recommended when developing the self-
assessment narratives:

A Describe conditions under which transmission studies are performed to ensure
resource deliverability (e.g., load conditions, resource maintenance, transmission
maintenance, contingency events evaluated, power transfer conditions, worst case
dispatch, etc).

A Describe the interconnection process as it relates to a specific resource and
transmission capability.  For example, describe the transmission studies
performed, if any, as part of the interconnection process using the guideline
provided above. If this process is governed by the transmission provider’s Open
Access Transmission Tariff, then briefly describe the process and elaborate on the
deliverability portion if appropriate.

A For network resources explain how a resource attains this status. For example,
explain how “network resource” status is determined (e.g., transmission studies,
ATC, transmission rights, etc). If transmission rights can be purchased, then
explain how are these transmission rights determined to be available and under
what conditions (refer to the first bullet).
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Transmission Reliability Assessment

TO BE COMPLETED AS VERSION 2.0

Perfect or even near perfect transmission reliability would cost an infinite amount of money.
Imagine a remote customer that needs to be served 100 percent of the time. In other words,
zero risk of loss of supply to this customer. Obviously, this would require building a
transmission line to serve the load. This single line would obviously not be enough, no matter
how solidly it was built, to ensure the customer is served 100 percent of the time. For
example, what if that line is struck by lightning? The customer would not have service.
Therefore, two transmission lines need to be built, at least doubling the cost. Having a second
transmission line will not be sufficient either because what if one line is out on maintenance
and the other is struck by lightning. Two transmission lines would not be enough and a third
line would be needed tripling the cost, and so on. Even if we had 100 transmission lines
serving a load, there is still a very small possibility (earthquake, hurricane) that all those lines
could be taken out of service. The planner must make a decision on how many lines are
enough. In other words, how much risk is acceptable versus the cost necessary to serve the
demand to some industry accepted level of reliability. Of course the bulk electric power
system is much more complicated than trying to serve one customer.

a) Overall Transmission Assessment statement
b) Transmission additions and backbone project description
c) Transfer capability results
d) Thermal Issues (Rating violations and mitigation plans, etc.)
e) Voltage Issues
i) Transient Voltage dip
i) Dynamic Reactive Requirements
iii) Under Voltage Load Shedding
iv) Stability
f) Dynamic Stability Issues
i) Transient Stability
i) Long-Term Stability (e.g., beyond 20 seconds after a transient event)
iii) Small Signal Stability
g) Under Frequency Load Shedding
h) Short Circuit Levels
1) Describe the results of the TPL studies
J) Address resource deliverability issue
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Guidelines for Transmission Reliability Assessment

In order to ensure consistency throughout the Reliability Assessment document, the
following guidelines are recommended when developing the self-assessment narratives:

a) Do you expect to install more Under Voltage Load-Shedding (UVLS) in your
region/subregion? How much load (MW) is targeted by Under Voltage Load-
Shedding (UVLYS) to protect against bulk power system cascading events and how
does this influence your reliability assessment?

b) Describe the region/subregion plans for catastrophic events: for example, the loss
of a fleet of generators due to the loss of a major pipeline or other fuel disruption,
or loss of a major import path.

c) Does the region/subregion have plans for dealing with a drought? If so, explain
how you have included the reliability impacts in the next few years. What is the
reduction in projected total capacity (Hydro, fossil, and nuclear). How the
region/subregion intends to meet the capacity/reserve margin requirements.

d) Describe the TPL-001 — TPL-004 planning studies performed by your regional
entity’s participants, what reliability issues were identified and what are the plans
to address them.

i) Summarize any transient dynamics, voltage, and small signal stability studies
performed. Are there any anticipated stability issues that could impact the
reliability during the study period?

i. Do you have criteria for minimum dynamic reactive requirements or
margins in your region/subregion?®® If yes, state the criteria and explain
how it is being applied to meet the peak conditions.

ii. What, if any, are the transient voltage-dip criteria®®, practices, or
guidelines on the regional/subregional bulk power system do you have
and how it is being applied to meet the peak conditions?

ii) Describe any dynamic and static reactive power-limited areas on the bulk
power system in your region/subregion and plans to mitigate them (See
Appendix | for discussion on this analysis). Do you have criteria for voltage
stability margin in your region/subregion? If yes, state the criteria and explain
how it is being applied to meet the peak conditions.

e) What new technologies, systems, and/or tools do you expect to deploy improving
bulk power system reliability?

31 ftp://www.nerc.com/pub/sys/all_updl/docs/pubs/TIS_Reactive Recom7a_BOTapprvd_050305.pdf
32 http://ww.wecc.biz/documents/library/procedures/planning/WECC-NERC Planning%20Standards 4-10-

03.pdf
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Ope

rational Issues

TO BE COMPLETED AS VERSION 2.0

a)
b)

c)

Environmental, regulatory or other restrictions

Major unit or facility (e.g. PAR) outages that affect operation of the bulk-power
system, and/or temporary operating measures to mitigate concerns

Other issues, or operating conditions (e.g. higher than expected forced outage rate of
units, etc.) and any mitigation procedures

Guidelines for Operational Issues

In order to ensure consistency throughout the Reliability Assessment document, the
following guidelines are recommended when developing the self-assessment narratives:

a)

b)

f)

Are there any anticipated unit outages, variable resources, transmission additions, and
temporary operating measures that may impact reliability?

Are there either environmental or regulatory restrictions that could potentially impact
reliability? If so, please explain, including the projected magnitude (in MW) of the
restriction and its impact on operational margins.

Are there any operational changes due to integration of large amounts of variable
generation?

Have you considered fuel supply vulnerability in your region/subregion? If so, are there
any anticipated concerns. If not, explain why this is not a concern.

Are there either environmental or regulatory restrictions that could impact reliability? If
s0, explain, including the projected magnitude (in MW) of the restriction and its impact on
operating margins.

Describe any anticipated unusual operating conditions that could impact reliability.
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Other Issues

Other Issues

TO BE COMPLETED AS VERSION 2.0

Examples:
a) New or emerging issues, if any
b) Define or give examples of what is a significant issue
c) Special reliability assessments performed
d) Examples:
1) Aging Infrastructure
i) Drought/Flood Conditions
iii) Equipment/construction/siting delays
iv) Other issues of concern
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Scenario Assessment

Background

Each year, NERC’s staff and its technical committees prepare a 10-year Long-Term
Reliability Assessment (LTRA). This preparation includes data concentrated on Summer and
Winter peak internal demand and associated demand and supply capacity, along with
separately written regional self-assessments. These assessments form the basis for the NERC
reference case, for which detailed analysis and discussion follows. The reference case
generally is based on the assumption that policy/regulations will be constant throughout the
studied timeframe and a variety of economic growth, weather patterns and system equipment
behaves at expected, usually based on historic performance trends.

Scenario analysis can indicate the relative sensitivity of the reference case to changes in pre-
specified conditions and may provide some insight into risks to regional reliability. Based on
feedback from FERC and industry, a deeper understanding is desired regarding the potential
reliability implications of a focused spectrum of reference case sensitivities. Development of
a small set of scenarios for comparison to the reference case is an extremely valuable way to
better understand the robustness of the reference case and to study potential impacts of
scenarios on reliability.

For the 2008 LTRA cycle, NERC will begin development of plans to address scenarios
identified in the 2007 LTRA. The plans developed to address the scenarios will be studied
during 2008, and the results will then be reported by the regions for comparative purposes in
2009 LTRA. In the summer of 2008, the Planning Committee will be requested to prioritize
emerging issues for possible scenario assessment plans developed in 2009 for study in 2010,
using a simplified risk analysis approach. This process will continue in this fashion so that
the LTRA will include not only the reference case, but also specific scenario analysis if a
scenario is chosen by the PC. Figure below outlines the enhanced process.

To implement Emerging Issues and Scenario analysis into the reliability assessment, the
NERC Planning Committee adopted a process in December 2007 that includes identification
of emerging issues, based on input from its subcommittees, for possible regional and NERC-
wide evaluation. Transmission and resource (including internal demand) emerging issues will
be proposed for Planning Committee consideration, and if an issue is selected for a scenario
assessment, this scenario would be provided for regional entity reliability assessment as part
of the data requests. Based on input from the industry, analysis could include both adequacy
and security issues which are affected by issues such as:

o0 Substantial Non-dispatchable Resources Penetration
o High level of Demand Response Penetration®

* This activity has been taken up by the (Demand-Side Management Task Force), under the direction of the
Resource Issues Subcommittee.
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Weather uncertainty evaluation

Gas deliverability and supply

Capacity planning indicators that are separate from energy planning indicators
Nuclear scenarios, e.g. what if large nuclear units do not come on-line?
Transformation from summer to winter peaking in some regions

O O0OO0OO0Oo

PC selected scenarios should be summarized by the Regional Entities as part of their
submitted regional assessments. Full reports could be provided to NERC* as
supporting documentation for regional and long-term reliability assessments when
they become available. Figure 7 shows the recommended flowchart for this process
(as approved by the PC in December 2007).

Year 1 Year 2

; LTRA Published
PC assigns RIS, RAS &
NERC TIS to develop list of TT
Staff emerging issues

RAS Peer Review Scenario |

No
@ Scenario Regions perform Scenario

Reliability Assessment

m)

PC agrees to scenarios for the
following year, based on risk
assessment of emerging issues. Scenario study outline peer

reviewed by RAS & PC

RAS assigns

scenarios. Sends with Regions develop Scenario
LTRA Data Request. Study Outline

5

5

Figure 7: 2008 Emerging Issues and Scenario Analysis
Guidelines for Submittal
For consistent submittal, a template for scenario submittal was developed by the Reliability

Assessment Subcommittee. The risk assessment process the PC will follow was also
outlined in this template, and shown below.

% Confidential Information will be handled by NERC staff, following Section 1500 of NERC’s Rules 7
Procedures (ftp://www.nerc.com/pub/sys/all _updl/rop/NERCRulesofProcedure-Complete.pdf)
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Emerging Issue Template
Background, Qualification and Submittal

Background

Each year, the 10-year Long-Term Reliability Assessment (LTRA) forms a basis for the
NERC reference case. The reference case is generally based on the assumption that
policy/regulations will be constant throughout the studied timeframe and a variety of
economic trends, weather patterns and system equipment behaves as expected, usually based
on historic performance trends.

Emerging issue analysis supports the development of scenarios, analysis of which can
indicate the sensitivity of the reference case to changes in pre-specified conditions and
provide insight into risks to regional reliability. Development of a small set of scenarios for
comparison to the reference case is a valuable way to better understand the robustness of the
reference case and to study potential impacts of scenarios on reliability.

In support of this effort, NERC’s Planning Committee (PC) has charged the Transmission
Issues, Resource Issues and Reliability Assessment Subcommittees each to submit 3 to 5
high priority plausible emerging issues that could impact the bulk power system reliability
over the next 10 years.

The PC will then prioritize the resulting emerging issues using a risk assessment matrix
(Attachment 1) and, based on the results and PC member judgments, they may select
potential scenario(s) for study in the future. For each emerging issue, it is important to
understand the impact on bulk power system reliability and influence on planning, operations
and resources plans.

Emerging Issue Qualification

To qualify for consideration in this process, candidate emerging issues must meet the
following criteria:

» Subcommittees should have a high degree of confidence that the emerging issue to be
evaluated would affect the reliability of the bulk power system for more than a single
year in the LTRA time period (10 year assessment window)

e The effects of the emerging issue on reliability are projected to be seen in the region
no sooner than 3 years out, to allow sufficient time for analysis

e The effects of the emerging issue should represent a potentially significant impact to
the bulk power system reliability across at least a regional footprint, and should not
be a local/subregional reliability issue more effectively assessed by the affected
Transmission Planners/Planning Authorities.
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Template for Emerging Issue Submittal
For each candidate emerging issues, submitted provide:

Emerging Issue #X: Title of Emerging Issue here.

Emerging ltem Specifics
Issue
Horizon Number of years

=E1e Gl eltlple I \What is the change
from the reference
case?

What changes during
the 10-year horizon?

What is the impact to
regional reliability?

AEEEERIN e Resource Adequacy

Factors® Considerations
[Yes/No]?

Transmission
Adequacy

Considerations
[Yes/No]?

Resource Siting

Impacts
[Yes/No]?

Operations Impacts
[Yes/No]?

Potential Describe
S1(0e)Y assumptions

Scenarios

st Provide guidance on

future studies

The information in this table should be of sufficient detail to allow the PC to conduct its risk
assessment & ranking exercise. The optional Potential Study Scenarios section, if
completed, can assist the RAS in understanding how the emerging issue could impact bulk
system reliability. Additional information will be collected by RAS for those emerging
issues that are selected and approved by the PC for consideration in the LTRA assessment
cycle.

An example Emerging Issue submittal can be found in Attachment II.

% If “Yes” explain how this item could be affected
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Attachment |

Reliability Impact Ranking:

The following question 1S DESIGNED TO GATHER information on your view of each of the emerging issues
below along with your RANKING of the LIKELIHOOD and how SEVERE the impact would be on bulk power
system reliability.

INDIVIDUAL RESPONSES WILL BE KEPT CONFIDENTIAL.

What do you believe is the LIKELIHOOD of occurrence and how SEVERE the impact
would be on bulk power reliability for each of the following?

Please indicate H (High), M (Medium), or L (Low).

Issue Likelihood Consequence
1-5 Years | 6-10 Years | 1-5 Years | 6-10 years
HM|ILIHM|L/HM|L H|M|L

Emerging
Issue #1
Emerging
Issue #2
Emerging
Issue #3
Etc....

Ranking — User ldentified

User Likelihood Consequence
Identified | 1-5 Years | 6-10 Years | 1-5 Years | 6-10 years
Issue HM|ILIHM|L|HM|L|H|M|L
Emerging
Issue #1
Emerging
Issue #2
Emerging
Issue #3
Etc....
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Scenario Assessment

Attachment 11

Example Emerging Issue Submittal

Emerging Issue #1: Accelerated integration of renewable capacity

Emerging
Issue

Horizon
Background

Assessment
Factors®®

Potential
Study
Scenarios
(optional)

Item

Number of years

Specifics

10 years

What is the change
from the reference
case?

Significant penetration of renewable and demand response resources (up to 15
% of all energy)

What changes during
the horizon?

Ramp to 15% energy should not be instantaneous, but at a rate that can be
integrated while sustaining bulk power system reliability. Renewable and
demand response resources in place at the end of 10 years.

What is the impact to
regional reliability?

Weather patterns of the region/subregion, the variety of renewable sources
installed, the existing generation mix, and the bulk power system transfer
capability with neighboring areas all influence amount of penetration of
variable resources. Another consideration is the availability of ancillary
services and system re-dispatch needed to support reliable operation.

Resource Adequacy Yes. Significant changes in capacity mix: both in fuel and type. Incorporating
Considerations both renewable and demand response will require new planning and
[Yes/No]? operational strategies.

Transmission Yes. Significant increase in transmission requirements may be required to
Adequacy support the delivery of the renewable resources.

Considerations

[Yes/No]?

Resource Siting
Impacts [Yes/No]?

Yes. Wind is not a portable fuel and must be sited where it is prominent.

Operations Impacts
[Yes/No]?

Yes. Managing the variability of the generating resources and demand
response will require more flexibility in the power system. The changes in the
bulk power system flows from both the variable generation and demand
response implementation must be better understood.

Describe
assumptions

Accommodate a minimum of an additional 15% of total energy from new
renewable sources, with no more than 5% made up from energy efficiency.
The base year for energy is 2008

Provide guidance on
future studies

Substantial change in on-peak (demand response and variable/traditional
capacity) and off-peak a(variable generation) capacity mix could influence
reliability, as planning approaches need more study. Namely, what are the
appropriate tests to perform to ensure bulk power system reliability? Further,
transmission requirements may significantly change.

% 1f “Yes” explain how this item could be affected
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Additional Reliability Assessment Information

In order for NERC to independently assess the reliability of the Reporting Regions, each
Reporting Region should address additional potential issues that could significantly impact
reliability. Such potential issues include, but are not limited to, the following:

a) Peak load uncertainties and variability due to extreme weather, economic conditions, fuel
prices, etc.

b) Transient dynamics, voltage, or small signal stability issues.
c) Fuel Supply and Delivery interruptions.
d) Aging infrastructure.

e) Catastrophic Events/ Extreme Contingencies; for example, loss of a fleet of generator due
to pipeline failure, loss of major import path, etc.
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NERC Reliability Assessment Procedures

a) Update ftp:/ftp.nerc.com/pub/sys/all_updl/pc/ras/procdoc.pdf
b) Add instruction sheets

c) Data Forms
d) Discuss self-assessment narrative design and consistency
e) Sample Schedules/Work Plans

f) Provide templates and examples
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Appendix |: Resource Adequacy Methods

Probabilistic Methods

The comparability of these assessments is somewhat impeded because of the lack of uniformity
in assessment metric definitions and methods. However, in almost all cases, the objective is to
test whether existing and future resources are sufficient to assure an LOLE of no more than 1 day
in 10 years where all relevant factors and uncertainties are included in the simulation. Therefore,
despite the differences in definitions and methods, the goal is that the resulting levels of
adequacy be similar.

1. Stochastic Parameters: The model used to assess resource adequacy should take
into account all relevant factors and uncertainties and include them in the
simulation.  Practically speaking this can be done by representing certain
parameters, which embody much of the “risk” that there may be insufficient
resources to meet load, as stochastic parameters. This means that there needs to
be information regarding the uncertainty distribution of the parameter, expressed
either as mean and standard deviation in the case of a normal distribution, a more
sophisticated non-normal statistical distribution, or as distribution of discrete
samplings such as a number of years of historical resource availability (e.g. wind
production or hydro production and/or reservoir information) or discrete histories
on the forced outage attributes of thermal generation.

The RIS survey indicated that, in all cases, forced outages of thermal generators is
one of the universal stochastic parameters in probabilistic assessments. In almost
all cases, load uncertainty, i.e. load uncertainty due to adverse temperatures, is
another stochastic parameter. In FRCC, which does not include load uncertainty
as a stochastic parameter, load uncertainty is modeled using scenario analyses. If
load uncertainty due to load growth uncertainty is modeled, it is generally
analyzed using scenario analyses. In areas, with an abundance of wind or hydro
resources (especially if the resource is storage-limited), wind and/or hydro
generation may also be modeled as stochastic parameters in which a key
determinant of reliability is the ability of other resources to support the reliability
index during periods of low availability of intermittent resources.

Unless weighting factors are specified for scenario analyses, the implicit
assumption is that all scenarios have equal probability of occurrence. Developing
a decision metric based on multiple scenarios allows subjective weighting of the
scenarios. This is a reasonable approach when the stakeholders have not agreed
to a formal process for weighting the selected scenarios (e.g., high loads and
expected loads).

2. Probabilistic Methods: There are two primary methods to model uncertainty in

the probabilistic simulation tools whereby two probability distributions are
“added” or “subtracted” to or from each other to get a combined risk distribution.
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Convolution is the mathematical technique whereby selected probability
distributions are combined. In resource adequacy assessments, a probability
distribution of the availability of generation capacity is combined with a
probability distribution of customer loads to quantify how often loads would
exceed available resources.

a. Monte Carlo Convolution: The second method is an analytic convolution,
which means that all of the probability distributions of load are expressed in
the form of mathematical equations and mathematically combined. The result
of this type of convolution is a modified mathematical function, representing a
distribution which can be converted to a probabilistic reliability metric.
Because of the complexities of the mathematics, many of the constraints in a
large integrated power system cannot be explicitly included in the models.

b. Analytic Convolution: The second method is through analytic convolution,
which means that all of the probability distributions of load are expressed in
the form of mathematical equations and mathematically combined. The result
of this type of convolution is a modified mathematical, represented,
distribution which can be converted to a probabilistic reliability metric.
Because of the complexities of the mathematics, many of the constraints in a
large integrated power system cannot be explicitly included in the models.

3. Definition of a Loss of Load (LOL) Occurrence: There are a number of
definitions regarding what constitutes a Loss of Load Occurrence in a
probabilistic assessment. The LOL occurrence definition indicates a “bad” event,
which if it occurs more than a certain threshold (e.g. 1 day in 10 years) indicates
the need to construct resources or institute demand-side management programs to
assure that the accepted level of reliability is maintained.

a. Inability to Meet Firm Load: Using this definition of a LOL occurrence, the
region, or subregion, would use all available capacity including operating
reserves to serve firm load. If in any hour, or whatever time frame constitutes
an “LOL occurrence”, load exceeds available capacity, then this is defined as
an “LOL occurrence.” Based on feedback solicited subsequent to the RIS
survey, it appears almost all regions use this definition of an LOL occurrence.

b. Inability to Meet Firm Load plus Operating Reserves, or a Portion
Thereof:  Using this definition of an LOL occurrence the region, or
subregion, would use all available capacity to meet firm load and operating
reserves, or perhaps just the spinning component of operating reserves. An
“LOL occurrence” would be defined as the inability to meet load plus
operating reserves, or a component thereof. ERCOT uses this definition of an
LOL occurrence.

c. Inability to Meet Firm Load plus Operating Reserves Above a Certain
Threshold: The Pacific Northwest (PNW) sub-area of WECC only counts
LOL occurrence as an energy or capacity curtailment that exceeds a minimum
threshold. The reason for setting a deterministic threshold in the analysis is to
compensate for some minimum amount of operational flexibility that cannot
be, or is not, represented in the reliability modeling to assure that the model
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calculated customer curtailment is a true LOL occurrence. Since the model is
unable to simulate the full flexibility of the hydro system, which supplies 75%
of the sub-area’s load in a normal water year, to deal with thermal generator
outages, cold snap or heat wave events; stakeholders have determined a
reasonable minimum threshold level above which a curtailment is considered
a “LOL occurrence”. In this framework, there are two types of LOL
Occurrences:

1. An energy “LOL occurrence” is defined as the inability to meet firm
energy load, expressed as a percent of total firm energy load, over a
season, Or over a year.

2. A capacity “LOL occurrence” is defined as the inability to meet firm
load plus operating reserves less an allowance for unmodeled
flexibility in the hydro system in a single hour.

4. Probabilistic Metrics:
a. LOLP: Loss of Load Probability [LOLP] is the building block of

probabilistic analyses. LOLP is typically defined as the probability of firm
load demand not being met in any given time period.*” In some areas, the
determination is whether firm load demand plus operating reserves, or a
portion thereof, can be met in a given time period.®® When the probabilities of
events are summed over time, the result is an expectation.

LOLE: Loss of Load Expectation is defined as the sum of LOLP values over
time. For example, if a system was always short of capacity, in every hour in
a year, with no chance of having enough capacity, the LOLE would be 8760
Loss of Load Hours per year or 365 Loss of Load Days per year, or 260 Loss
of Load Weekdays per year.

For a Monte Carlo based LOLE evaluation, many simulations are required for
probabilistic assessments to develop a statistically significant reliability index.
Thus, a system that exactly satisfies the metric of an LOLE of 1 day in 10
years might be a system that experiences misses in 100 days out of a 1000
simulation years in a 10-year horizon (100 days per 1000 simulated years or
0.1 days per simulated year). For quantifying reliability and determining the
required reserves necessary to meet the 1 day in 10 years LOLE, many
planning authorities use a reliability model. For example, a typical model
compares the available capacity resources against loads using statistical
techniques and determines the annual LOLE. The LOLE is calculated for
every period of the year and accumulated through the year. Some of the
periods used in this analysis include peak hour for 260 days, i.e. all days per
year excluding weekends, peak hour for 365 days, or even every hour of the
year. When the LOLE for all of the periods have been determined and
summed for the year, the system is considered to be in compliance with the
annual resource planning reliability criterion if the cumulative LOLE is lower

¥ NPCC including NY1SO, ISO-NE, etc. This is also the PJM definition, which includes the Midwest PRSG.

B ERCOT
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5.

than, or equal to, 1 day in 10 years on an annual basis (or 0.1 days per year).
In ERCOT, LOLE stands for a loss of load event and is described as any
single hour or group of consecutive hours where load exceeds available
resources. For example, 1 hour alone of unserved energy constitutes a LOLE
just as 5 consecutive hours of unserved energy constitutes an LOLE. Results
are given as average Loss of Load Events in ten years.

In ERCOT, LOLE stands for a loss of load event and is described as any
single hour or group of consecutive hours where load exceeds available
resources. For example, 1 hour alone of unserved energy constitutes a LOLE
just as 5 consecutive hours of unserved energy constitutes an LOLE. Results
are given as average Loss of Load Events in ten years.

The PNW currently defines LOLE as the probability of a certain energy load
not being met over a certain timeframe.* Their LOLE target is 5%, which
means that no more than five percent of the simulations (or games) include
curtailment events exceeding the minimum threshold. The PNW is currently
discussing a change to their methodology to align their probabilistic
assessments better with those in the rest of the NERC regions and subregions.

c. EUE: Expected Unserved Energy [EUE] is typically synonymous with
Energy Not Served [ENS], measured in MWh, across all iterations of the
stochastic simulation. Results are given as average MWh of EUE in ten
years.”? The EUE index is similar to the LOLH index except that the MW
shortage in each period is weighted by the probability.

d. LOLH: Loss of Load Hours is the hourly counterpart to the daily LOLE
calculation but the calculation is based on the summation of the probabilities
for all hours in a year.

Impact of Size of Footprint on LOLE and Margin Analysis:

The LOLE analysis is influenced by the size of the area over which the analysis is
performed. The larger the system, the lower the reserve margin needed to achieve
an LOLE of 0.1 day per year because of factors such as load diversity and the
availability of additional generation to meet low probability contingencies
(assuming adequate transmission). Interconnected areas will have a lower LOLE
than that of an individual area, which is not interconnected with another area.

One of the key assumptions in many LOLE calculations is that transmission is
infinite to move capacity and energy from where it is located to where it is
needed. Certain models can take into consideration some amount of transmission
limitation. However, as system size becomes larger, the validity of this
assumption becomes more questionable.  Transmission interfaces are typically
influenced by the state of the system and the interface limits are most often

¥ The NWPCC defines LOLP as the probability that an energy or capacity “miss” will occur over the winter season,
or over the year.

Y ERCOT
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developed based on the worst single contingency with all lines in service. The
validity of the all lines in service assumption, and the implication of this
assumption for large footprint reliability studies is a topic of a future RIS effort.
One approach the RIS could investigate is the use of historical ATCs (Availability
Transfer Capabilities) on Interfaces as a potential indicator of future capabilities.
It may not be ideal, but it does give some sort of variation and does not assume
that whatever is needed can be purchased from the interface

Deterministic Approaches and Methods:

The RIS survey indicates that only one Region, WECC, uses deterministic methods to develop
resource adequacy targets. WECC uses a “building block™ approach to cover operating reserves,
additional reserves needed to cover prolonged forced outages as well as reserves needed to cover
severe weather contingencies. WECC’s planning reserve margins are specified by sub-area for
both summer and winter.

Two of the sub-areas within WECC have specified resource adequacy targets, California and the
Pacific Northwest (PNW). The WECC targets are not significantly different for California.
However, the PNW reserve margin targets of 23 and 24% for winter and summer, respectively,
which are derived from an LOLP analysis, are considerably higher than the WECC targets. The
PNW targets, however, cannot be compared directly to the WECC targets because the peak-load
duration period for the PNW is not a single hour. Because of the particular characteristics of the
hydroelectric system, which provides about 75% of the PNW electricity on average, the critical
peak-load duration occurs over an 18 hour sustained period (6 highest load hours over 3
consecutive days).
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Appendix IlI: Committee & Staff Organization Charts

The following organizational Charts reflect the Board of Trustees, NERC Staff, NERC
Committee’s and their Subcommittees responsible for reliability assessment.

NERC Organizational Chart

March 20, 2007

Member
Board of Trustees |-------—-——--- Representatives
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Compliance
| Committee

President and CEQ
Carporate

Governance and
‘ Human Resources
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MNERC Staff

Finance and Audit
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Mominating
Committee

Technology
Committee

Critical Personnel
Infrastructure Operating Certification Planning Standards
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Compliance and
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Planning Committee
Chalr: Scolf M. Helyer
Yio= Chair: Thomas C. Bungess

Transmission Issues
Subcommittee [TIS)

Chalt David TII
Y. Chalr Eric Mortenson

Resource lssues

Subcommittes (RIS)
Chalr: Mary H. Joharris
%. Chalr: To be namesd

Reliability Assessment

Subcommittes [RAS)
Char: BN Bojorgusz
Y. Chalr Mark J. Kuras

System Protection and
Control Task Force (SPCTF)
Chair: Jofin L. Chefo
W Chalr: Jonathan Sykes

Transmigsion Avallabllity
Data Syetam Task Force
(TADSTF)

Chair: Jean-fdarie Gagron

Damand Responss
Data Tagk Force
[DROTF)
Chalr Robert Lawtia

Load Forecasting
Working Group (LFWE)
Chalr Yves Kadeaw
. Chalr Roberi D. Marnotd

Rellabllity sssasament
Guldebook Task Force
[RAGTF)

Rallabllity Matrice
‘Workinmg Group
[RMWG)

Chair: Hert 3chrayschween
. Chair: Bl Adars

Generating avallabiity

— Data System (GADS)

Manager: . Michael Curley

Data Coordinatlon
Working Group [DCWG)

Chalr KR, (Thuck} Shakmasvarthl

Integration of Varlable
Generation Task Force
(IVGTF)

Chealr: \Warnen Frost

Chair: Thomas C. Burgess

[Jeint wish the Qpesating Commithea )

Revized: December 6, 2006 o include the TADETF ard remaove the MAWG and theTATF.

Revlzed: March 21, 2007 to refire the Compllance Review Growp which completed s wark.

Revized: March 29, 2007 &0 Incluce the AATF

Revlzed; June 7, 2007 fo Inchede nesw PO vice chalr.

Revized: July 20, 2007 bo Include the D3IMTF and the RATF.

Revlzed: August 1, 2007 to Include resw Joint SPCTF wice chairs.

Revlzed: Sepizmber 1, 2007 to Irclude new TIS chalr and vice char.

Revised: ber 13, 2007 o retire the AATF which compisted ks work.

Revlsed: Sepiz=mber 12, 2007 to Incluce new RAS chalr.

Revlzed: February 14, 200E 1o refine fee DSMTF which completed Bs work; bo Include rew LFWGE offcers and a rew RAS wice chalr, and to add the DROTF, the RMWS, and the:
WETF Joint TF with the OC).

Revized: June &, 2008 1o Include the new RAGTF armd the new 3FCTF chaln

Revized: Sepizmber 11, 2008 to refire the RAITF which completed s work.

Revlzed: Nowember §, 2008 o Include fe new RMWE chair and vioe chalr.
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Attach #4 - Summary Report for IVGTF
ATTACHMENT #4

From: Ed Weber [WEBER@wapa.gov]

Sent: Wednesday, November 19, 2008 11:07 AM

To: mro-assess@mapp.-org

Subject: [mro-assess] Fwd: Summary Report Posted for Your Comments

This report will be used as a guide book, but will have important ramifications for
our Region since we have so much wind.... Ed

>>> "Mark Lauby' <Mark.Lauby@nerc.net> 11/18/2008 11:08 AM >>>
All,

Please find the current Draft Summary Report posted at
http://www.nerc.com/docs/pc/ivgtf/IVGTF_Reporta_17Nov08.pdf. It has been sent to
the Planning Committee for their information and comments.

Please provide your comments to the leadership team, who will consolidate your
inputs and provide them to me by 15th December 2008.

Thank you all for your support and work.

Mark G. Lauby

Manager, Reliability Assessments

North American Electric Reliability Corporation 116-390 Village Blvd.
Princeton, NJ 08540

P: 609.452.8060 F: 609.452.8060 C: 609.651.9420

You are currently subscribed to ivgtf as: weber@wapa.gov To unsubscribe send a blank
email to leave-ivgtf-185917X@listserv._nerc.com

You are currently subscribed to mro-assess as: hoa.nguyen@mdu.com.
To unsubscribe send a blank email to leave-99246-8355E@midwestreliability.org

Page 1



Attachment 5

Subcommittees and Task Forces

Protective Relay Subcommittee [PRS]Activities —

Update as of November 18, 2008

The PRS held its meeting on November 18, 2008

 New MRO guideline for PRC-014 and PRC-012

« The PRS and TAS worked jointly and approved a new MRO guidelines for NERC
standards PRC -012 and -014. These standard requires that the Special Protection
Schemes (SPS) are reviewed at regular intervals every five years by MRO to
ensure proper design and performance of the SPSs.

« The documents are presented to the RAC in their 19" November Meeting for
approval . Any comments by RAC members on the document are welcome and
will be addressed by PRS and TAS. Meanwhile approval of RAC is sought to
implement the new guide line and get started with pending workload.




Subcommittees and Task Forces

Protective Relay Subcommittee Activities —Update
as of November 18, 2008 ( continued)
« Technical Reference Papers by PRS

* PRS is working on two reference papers:
— Technical reference paper on recommended Auto-reclosing practice

— Technical reference paper on thermal overload vis-a-vis effects on CTs, Relays, Meters,
and RTU scales.

* The reference papers will helpful in implementing applicable MRO and NERC
standards.

» The technical reference paper on MRO auto reclose practices was finalized in the

11/18/ 2008 meeting of the PRS and will be presented to the RAC at its next
meeting in 20009.




Subcommittees and Task Forces

Protective Relay Subcommittee Activities —
Update as of November 18, 2008 ( continued)

 The PRS is working on developing MRO regional
disturbance monitoring procedure as required by
NERC standard EOP 004-1.

* A preliminary draft of the procedure is presented was
discussed in PRS meeting on 11/18. Another draft
authored by NERC staff [ Shallberg] was presented to
the PRS for consideration. Work will continue on this
procedure after some guidance from the RAC.




Subcommittees and Task Forces

Protective Relay Subcommittee Activities —Update
as of November 18, 2008 ( continued)

* Review of relay mis-operation and monitoring mitigation

* Work by the PRS Analysis Team and MRO staff is in progress in a
timely manner.

* Review of requests for modification and/or retiring SPS
schemes

* Work is proceeding smoothly in collaboration with TAS. All requests
received so far have been addressed, and the review team/MRO staff
are current.




Subcommittees and Task Forces

Protective Relay Subcommittee Activities —Update
as of November 18, 2008 ( continued)

« Update on Zone 3 mitigation

* The PRS continues to monitor implementation of Zone 3 mitigation
program and update NERC on the status. This one-time stand-alone
NERC program, which now has become a regular NERC standard
[PRC 023], will likely be approved by FERC soon. Basically, this
standard deals with prevention of transmission line trips by relays due
to extreme loading conditions.

e This concludes the report
e Questions ?




Attachment #6

MIDWEST RELIABILITY ORGANIZATION (MRO)
NERC REPRESENTATIVE REPORTING FORM

Date: 11/19/2008
To: MRO - Reliability Assessment Committee (RAC)
From: Steve Sanders

Re: NERC Operating Reliability Subcommittee (ORS) Report

Meetings/Conference Calls Attended on behalf of MRO/RAC:

1. NERC ORS Meeting (in person) on September 17, 2008 (Vancouver, BC)

2. NERC ORS Meeting (via phone) on October 21, 2008 (Conference Call)

3. NERC ORS Meeting (in person) on November 19-20, 2008 (Phoenix, AZ) — to be
reported..

Iltems Raised (of potential interest to MRO) and Summary of actions taken by ORS:

a) Requests for Interpretation of Standards:

e The ORS executive committee developed an interpretation of reliability standard EOP-
002-2 (Capacity and Energy Emergencies). The revised interpretation and the response
to comments were posted on August 20, 2008 for a 30-day pre-ballot review.

e The ORS proposed a revised interpretation of Requirement R1 of reliability standard
EOP-001-0 (Emergency Operations Planning). It was noted the revised interpretation’s
use of the NERC-defined term “Adjacent Balancing Authority,” which is “a balancing
authority area that is interconnected to another balancing authority area either directly or
via a multi-party agreement or transmission tariff.”

b) Transmission Loading Relief Standard Drafting Team:

The team reported that it continues its work to develop version 5 of IRO-006. On July 21, 2008,
FERC issued Order No. 713 in Docket RM-08-7-000. Paragraph 50 of Order 713 directs the
ERO to provide an explanation regarding the phrase “the TLR procedure alone is an
inappropriate and ineffective tool to mitigate an IROL violation.” NERC has not yet responded to
this FERC request for filing.

c) Future Path of Transmission Loading Relief — A Proposal

The ORS reviewed the status report on the future path of transmission loading relief (TLR) (see
9/17/08 minutes). On August 22, 2008, MISO, PJM, and SPP submitted a revised SAR and
supporting whitepaper, based on input from the ORS, the RCWG and the TLR standard drafting
team, to the Standards Committee. The SAR only addresses the reliability component issues in
the future path of TLR proposal (parallel flow visualization, use of static data by the IDC in the
network and native load calculation and curtailing non-firm generation-to-load impacts during
TLR). MISO, PJM, and SPP asked the Standards Committee to consider assigning this SAR to
the TLR Standard Drafting Team. Furthermore, MISO, PJM, and SPP will work with the SAR
drafting team to develop a business case, which will include the expected cost to reliability
coordinators to report generation-to-load impacts, the expected cost to modify the IDC, and the
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perceived benefits to reliability coordinators of having improved visualization on the source and
magnitude of parallel flows.

d) MISO Marginal Zones - The ORS was notified that MISO in late August 2008 revised its
transmission service approval process. The revised process is described in a whitepaper titled
“Evaluating Transmission Services in the Energy Market Environment” (see attached 10/21/08
minutes). MISO also presented a whitepaper titled “Determination of Marginal Zones for the
Midwest ISO” (see attached 10/21/08 minutes). It was noted that the MISO transmission service
approval process was different from the transmission service curtailment process, and
therefore, MISO suggested that this difference may be why curtailed e-Tags do not relieve a
transmission constraint as expected. In addition, the current methodology used to calculate
marginal zones can cause drastic changes in the marginal zones from one 5-minute period to
the next. For these reasons MISO proposed to align the transmission service approval process
and the transmission curtailment process. The ORS approved the MISO marginal zone
proposal as presented. MISO and the ORS Market Flow Task Force will monitor the
implementation of this proposal in the IDC and will report their findings and conclusions at
regularly scheduled subcommittee meetings.

e) Market Flow Hold Procedure

The ORS discussed the impact of implementation of Interchange Distribution Calculator

(IDC) C0O-242 on market flow during a TLR Level 3A (i.e., the target net market flow sent by the
IDC to the MISO, PJM and SPP Unit Dispatch Systems effectively limits market flow to 0%),
which means that MISO, PJM and SPP cannot raise its internal generation above 0% to meet
its own load requirements (see 9/17/08 minutes). CO-242 was originally implemented by the
IDC Working Group to address an unintended consequence of the implementation of CO-182.
Since IESO, PJM, and MISO have now developed a safe operating mode procedure, wherein
the three reliability coordinators will work jointly to address local transmission congestion prior to
initiating TLR action, the IDC Working Group recommended suspending operation of CO-242. It
was noted that the implementation of CO-242 is causing MISO, PJM and SPP a reliability
concern and recommended that the subcommittee support addressing this concern. The ORS
approved a motion to suspend implementation of IDC CO-242 and request that the IDC Working
Group develop and recommend an alternative solution to limit market flow change.

f) Market Flow Field Trial Status Report

The ORS reviewed the latest preliminary results observed to date during the ORS 9/17/08
meeting and 10/21/08 conference call. The ORS Market Flow Task Force requested an
extension of the field trial from October 31, 2008 to October 31, 2009, which was approved by
the ORS during its 10/21/08 conference call and subsequently approved by the NERC
Standards Committee. The Standards Committee previously approved extending the field trial
to October 31, 2008 and increasing the market flow curtailment threshold from 3% to 5%
effective June 1, 2008. SPP, MISO, and PJM have been using the 5% threshold since 6/1/08.

The latest preliminary results reported by the ORS task force on 9/17/08 included the following:

e Threshold percentage appears to increase rate of success, BUT

* Relief obligations >20 MW account for about 50% sample size. The markets’ ability to
achieve relief obligations above 20 MW drops off dramatically compared to achieving
relief obligations below 20 MW (overall success results are skewed by failures of large
relief obligations), AND

e PJM failure results are driven by IESO flowgates



g) Other items:

SPP Balancing Authority: Southwest Power Pool plans to consolidate balancing authority
functions. The SPP implementation time line reflects receiving NERC balancing authority
certification in the fall of 2009. The SPP balancing authority startup is targeted for the first
guarter of 2010.

Action or Feedback requested from RAC/MRO:

1. Provide any comments or MRO position for ORS on the Market Flow Threshold tests
and other potential proposed changes to the TLR process.

Upcoming Meetings:

1. February 11-12, 2009, ORS Meeting (Scottsdale, AZ)
2. May 5-6, 2009, ORS Meeting (Savannah, GA)

The NERC ORS minutes/agendas of the recent meetings are available at the following links:
http://www.nerc.com/docs/oc/ors/ORS _Agenda_19-20Nov08.pdf

http://www.nerc.com/docs/oc/ors/ORS Minutes 17Sep08.pdf
http://www.nerc.com/docs/oc/ors/ORS Presentations 17Sep08.zip

Please let me know if you have any questions, or would like additional information.
Respectfully submitted,

Steve Sanders

Operations and Transmission Advisor
Western Area Power Administration
Upper Great Plains Region
406-247-7436 (work)
sanders@wapa.gov
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Conference Call Minutes \
Operating Reliability Subcommittee

October 21, 2008 | 3:00 p.m.=5:00 p.m. (EDT)

The Operating Reliability Subcommittee (ORS) met by conference call on October 21,
2008 at 3:00 p.m. EDT. Chairman David Zwergel presided and Larry Kezele
announced that a quorum was present.

Attendees
David Zwergel, Chairman MISO Michael Taniwha ISO-NE
Frank Koza, Vice Chairman PJM Larry Kezele NERC
Steve Sanders WAPA Robert Legault HQ-TE
Colleen Frosch ERCOT Daryn Barker E.ON.US
Tony Jankowski WE-Energies Jim Castle NYISO
Don Shipley proxy for Lanny Nickell ~ SPP Cliff Shepard Southern
Vic Howell proxy for Greg Stone Duke Energy

Antitrust Compliance Statement
Chairman Zwergel summarized the NERC Antitrust Compliance Guidelines.

Conference Call Summary

1. ERCOT Reliability Plan  Colleen Frosch reviewed the revised Reliability Plan for the
ERCOT Reliability Coordinator Area (Exhibit A, red-line version, and Exhibit B, clean
version). The revisions primarily address a documentation error (i.e., ERCOT stated in its
prior reliability plan that it delegates a reliability coordinator task, which is not correct). Jim
Castle moved that the Operating Reliability Subcommittee approves the revised Reliability
Plan for the ERCOT Reliability Coordinator Area. The subcommittee approved the motion.

2. MISO Marginal Zones  Chairman Zwergel stated that in late August 2008 MISO revised
its transmission service approval process. The revised process is described in a whitepaper
titled “Evaluating Transmission Services in the Energy Market Environment” (Exhibit C).
He also reviewed a whitepaper titled “Determination of Marginal Zones for the Midwest
ISO” (Exhibit D and Presentation 1). Since the transmission service approval process is
currently different from the transmission service curtailment process, Chairman Zwergel
suggested that this difference may be why curtailed e-Tags do not relieve a transmission
constraint as expected. In addition, the current methodology used to calculate marginal

116-390 Village Blvd.
Princeton, NJ 08540
609.452.8060 | www.nerc.com
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zones can cause drastic changes in the marginal zones from one 5-minute period to the next.
For these reasons MISO is proposing to align the transmission service approval process and
the transmission curtailment process.

Vice chairman Koza moved to approve the MISO marginal zone proposal as presented in the
meeting materials. The subcommittee approved the motion. Chairman Zwergel noted that
MISO and the ORS Market Flow Task Force will monitor the implementation of this
proposal in the IDC and will report their findings and conclusions at regularly scheduled
subcommittee meetings.

3. Market Flow Threshold Field Test Extension  Vice chairman Koza reviewed a proposal
to extend the market flow threshold field test by oneyear to October 31, 2009 (Exhibit E).
Tony Jankowski moved to endorse an extension of the market flow threshold field test to
October 31, 2009. The subcommittee approved the motion.

Adjourn
The conference call meeting was adjourned at 3:42 p.m. EDT on October 21, 2008.

Lavy Heosele

Larry J. Kezele
Secretary

Operating Reliability Subcommittee Conference Call Minutes
October 21, 2008




Exhibit A

RELIABILITY PLAN
For the

ERCOT Reliability Coordinator Area

ELECTRIC RELIABILITY COUNCIL OF TEXAS
RELIABILITY COORDINATOR

June 1, 2008
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TABLE OF CONTENTS

INTRODUCTION

A. RESPONSIBILITIES - AUTHORIZATION

B. RESPONSIBILITIES - DELEGATION OF TASKS

C. OPERATIONS PLANNING

D. CURRENT-DAY OPERATIONS

E. EMERGENCY OPERATIONS

F. SYSTEM RESTORATION

G. COORDINATION AGREEMENTS AND DATA SHARING

H. FACILITY

l. STAFFING



Introduction

The North American Electric Reliability Council (NERC) requires every Region, Sub-
region, or interregional coordinating group to establish a Reliability Coordinator (RC) to
provide the reliability assessment and emergency operations coordination for
Transmission Operators (TOP) and Balancing Authorities (BA) within Regions and
across the Regional boundaries.

The Electric Reliability council of Texas (ERCOT) is the Independent Organization
certified by the Public Utility Commission of Texas (PUCT) that is responsible for
maintaining reliability and facilitating the wholesale and retail electricity markets in the
ERCOT Region. ERCOT also operates as the RC for the entire ERCOT Interconnection
according to the NERC Operating Standards and ERCOT Protocols and Operating
Guides.

The ERCOT RC is responsible for the ERCOT bulk transmission and power supply

reliability requirements. In the exercise of any functions related to deployment of energy
or Ancillary Services as described in the ERCOT Protocols, ERCOT acts on behalf of its
Market Participants. ERCOT’s reliability procedures and policies meet NERC
requirements. This document represents the Reliability Plan for the ERCOT Reliability
Coordinator Area.
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ftp://www.nerc.com/pub/sys/all_updl/docs/pubs/Survey-of-the-Voltage-Collapse-Phenomenon-Optimized.pdf
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