| 4 CSR 240-22.070 Risk Analysis and Strategy Selection

PURPOSE: This rule requires the utility to identify the critical uncertain
| factors that affect the performance of alternative resource plans, establishes
minimum standards for the methods used to assess the risks associated with these
uncertainties and requires the utility to specify and officially adopt a
resource acquisition strategy.

(1) The utility shall conduct a risk analysis in its selection of a resource
acquisition strategy based on the consideration of alternative planning futures
and computation of probable values of the performance measures specified in 4
CSR 240-22.060(2). The risk analysis shall consist of the following phases,
unless the utility specifies and documents an alternative method that achieves
an equivalent analysis. [OPC: good approach to make rule consistent with
planning process of utilities] [DNR: seems to make sense as long as sufficient
diversity of plans is achieved]

(A+) In phase one, Tthe utility shall identify and consider distinct planning
futures; [EDE: isn’t this done in 0607 What does distinct planning futures mean?]

(B) In phase 2, the utility shall identify the top resource plans based on how
each alternative resource plan performs in the planning futures; and

(C) In phase 3, the utility shall use methods of decision analysis to assess
the risks associated with each of the top resource plans.uase—themetheds—of
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[OPC: add to requirement to 060(3)to make consistent with this analysis] [UE:

requiring additional plans limits optimization] [KCPL: need to follow the
requirements of the law. Add requirements after optimization of plan.]
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T ty analysis [EDE:
“consider to determine if critical” instead of “conduct a preliminary

sensitivity analysis”]of te—4dentify—the uncertain factors that may materially

affect the outcome of resource planning decisions. [KCPL: suggested language
“‘may affect the selection of resource plan”] are—eritical +tothe performane £
the—resouree—ptan— This analysis shall:

(A) =Assess at least the following uncertain factors:

_1.4A)» The range of future load growth represented by the low-case and high-
case load forecasts;

_2.+4B) Future interest rate levels and other credit market conditions that can
affect the utility's cost of capital [OPC; add “and access to capital”];
_3.4€) Future changes in environmental laws, regulations or standards; [Staff:
drop environmental so this would include changes to RES?] [DNR: keep in or
reference “such as environmental laws”]

4. ABy Relative real fuel prices;

_5.4E) Siting and permitting costs and schedules for new generation and
generation-related transmission facilities for the utility, for a regional
transmission organization and/or other transmission systems;
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_6.4F) Construction costs and schedules for new generation and transmission
facilities for the utility, for a regional transmission organization and/or
other transmission systems;

_7.46) Purchased power availability, terms and cost; [Dogwood: include review
of flexibility of purchased power vs. building] [UE: taken into account through
range of costs/time of building] [OPC: optionality benefit; risk mitigation
technique to be considered in 070]

8.4 Price of Sulfurdiexid mission allowances, including at a minimum,
sulfur dioxide, carbon dioxide and nitrogen oxides—priees;

_9.4%) Fixed operation and maintenance costs for new and existing generation
facilities;
| 10.4F Equivalent or full- and partial-forced-outage rates for new and
existing generation facilities;

11.4%) Future load impacts of demand-side programs; and
_124%) Utility marketing and delivery costs for demand-side programs, and

13. Any other uncertain factors that the utility determines may be critical to
the performance of alternative resource plans; [DNR: add “future changes in fuel
sources” as critical factor; not clear that it would be an environmental
standard] [KCPL: this risk should be a law by the time the rules are
promulgated] [Johnstone: add rate relief i.e., regulatory plan, CWIP, shift of
risk from utilities to consumers] [OPC: another approach - part of resource
acquisition strategy requirement where utility would identify legal or other
barriers necessary to overcome prior to implementation of preferred plan]

(B) Identify and assess the relative impact of each uncertain factor to
determine which uncertain factors are critical uncertain factors.

(3) Phase 1 - Specify planning futures. Based on its assessment of policy
variables and the critical uncertain factors identified in section (2), the
utility shall identify and consider distinct planning futures that reasonably
describe a full spectrum of alternative futures that the utility judges to be
reasonably probable. The characteristics comprising each alternative planning
future shall be internally consistent within the planning future. If the utility
uses an alternative method to identify and specify alternative planning futures,
it must fully document that method, explain why it is superior to the method
specified in this rule, and show that it results in the equivalent information
that is required by this rule.

(4) Phase 2 - Select top resource plans. [“candidate” instead of “top”] [UE: drop
definition, rewrite to remove limits] [OPC: leave in definition] [DNR: should
consider balancing all performance measures and result in diverse resource plans
being passed on to phase 3]The utility shall analyze the expected performance of
each of the alternative resource plans developed pursuant to 4 CSR 240-22.060 (3)
under the characteristics specified in each of the planning futures identified
pursuant to section (3). The utility shall evaluate the performance of each
alternative resource plan relative to the performance measures specified in 4
CSR 240-22.060(2) for each planning future. The utility shall select, in its
judgment, the top resource plans; which will be further evaluated in phase 3. If
the utility uses an alternative method to select its top resource plans, it must
fully document that method, explain why it is superior to the method specified
in this rule, and show that it results in the equivalent information that is
required by this rule.

(5) Phase 3 - Decision analysis of risk. The utility shall use methods of
decision analysis to assess the risks associated with each of the top resource
plans, te—quantify the value of better information [EDE: took a lot of effort
but didn’t find much value in value of better information calculation] [OPC:
could help determine the value of delaying decision, gives optionality value]

| June 29-30, 2009 Page 2



concerning the critical uncertain factors and £e—explicitly state and document
the subjective probabilities that utility decision-makers assign to each of
these critical uncertain factors. This assessment shall include a decision-tree
representation of the key decisions and uncertainties associated with each
alternative resource plan. If the utility uses an alternative method to analyze
the risk associated with the top resource plans, it must fully document that
method, explain why it is superior to the method specified in this rule, and
show that it results in the equivalent information that is required by this
rule. [UE: is probability-tree the same as decision-tree? Okay as long as it
allows only probability-tree] [KCPL: probability tree is a decision tree with no
decision nodes — Jjust probability. Okay if left as decision tree method] [OPC:
remove definition of “Decision Tree” and replace with definition of probability
tree]

(A) For each top atternative—resource plan, the utility shall construct a
decision-tree diagram that appropriately represents the key resource decisions
and critical uncertain factors which can materially £hat—affect the outcome
performane f—the—of resource planning decisions. [UE: definition of critical
uncertain factors]

(A4) Th oo Bl EANIE VN A crrarm £~ 117 NS NE SN i T £ 133, nl n holl an el A
H—TFhe—4 for—tr dagram—foralt—atteraats ¥ o plans—shatt3retud
4+ EWSE S S X (D) ol o~ Nnedao £ WA EPEEP-NRE Sl SR T E W DNE VS SN IR ) Tz o PEEEE S I
at—teast—two—{2)—~<chan rrod forloadgrowth uncertainty 2 7 et
PR SN IS NS SN =) £ + 1 b PN IR N SNPNE n T £ ot £ + 1 EET AN IR SN T holl 1
subintervals—of the planning heorizeon—The firstof these subintervals shall b
noetE _mea +1h +aon (101 v ] A
rot—more—than—ten {10 —vyears—tong-

(B5) The utility shall use the decision-tree formulation to compute the

cumulative probability distribution of the values of each performance measure
specified pursuant to 4 CSR 240-22.060(2), contingent upon the identified
critical uncertain factors and associated subjective probabilities assigned by
utility decision-makers pursuant to section (1) of this rule. Both the expected
performance and the risks of each of the top altermatiwve-resource plans shall be
quantified.

_1.4A) The expected performance of each of the top resource plans shall be
measured by the statistical expectation of the value of each performance
measure.

_2.4B) The risk associated with each of the top resource plans shall be
characterized by some measure of the dispersion of the probability distribution
for each performance measure, such as the standard deviation or the values
associated with specified percentiles of the distribution.

(6) The utility shall select a preferred resource plan from among the
alternative resource plans that have been analyzed pursuant to the requirements
of 4 CSR 240-22.060 and sections (1)--(5) of this rule.

(A) The preferred resource plan shall satisfy at least the following
conditions:

~1.4A) In the judgment of utility decision-makers, thepreferredplan—shals
strike an appropriate balance between the various planning objectives specified
in 4 CSR 240-22.010(2); amre—[UE: 2-5 better fit as objective in 22.0107]
[Johnstone: agrees - policy should be in 010, be careful not to make this too
restrictive - should encompass economic, environmental and energy policies of
the state] [OPC: helpful to have policies referenced here] [DNR: energy efficiency
and demand side resources should be priority resource]

2.4B> Be compliant with all legal mandates including the renewable energy
standard and all environmental regulations;

3. Invest only in smart grid technologies unless in the judgment of the
utility decision makers, investing in smart grid technologies to upgrade
transmission and/or distribution networks is not in the public interest; [KCPL:
cite law that this refers to.]
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4., Utilize energy efficiency and energy management resources to the maximum
amount that in the judgment of the utility decision makers is consistent with
the public interest and with stated Missouri policy in section 393.1040 RSMo and
in section 393.1124.4 RSMo; and

5. The trend of expected unserved hours for the preferred resource plan must
not indicate a consistent increase in the need for emergency imported power over
the planning horizon.

(B) In the judgment of the utility decision-makers, the preferred plan, in
conjunction with the deployment of emergency demand response measures and access
to short term and emergency power supplies, has sufficient resources to serve
load under extreme weather forecasts pursuant to 4 CSR 240-22.030(9). [UE, EDE &
KCPL: usefulness of this subsection?] [DNR: valuable addition - appropriate and
consistent with their energy assurance responsibility]

(C) The utility shall specify the ranges or combinations of outcomes for the
critical uncertain factors that define the limits within which the preferred
resource plan is judged to be appropriate and explain how these limits were
determined. If a preferred plan is replaced by a contingency plan as a result of
the limits being exceeded or for some other reason, the utility shall specify
the ranges or combinations of outcomes for the critical uncertain factors that
define the limits within which that plan remains appropriate. [OPC: “if limits
are exceeded the utility shall define which plan it moves to” 080 - defines what
happens when utility moves to contingency plan]

(7) The impact of the preferred resource plan on future requirements for
emergency imported power shall be explicitly modeled and quantified. The
requirement for emergency imported power shall be measured by expected unserved
hours under normal-weather load conditions. [UE: is this needed?] [Johnstone:
yes]

(A) The daily normal-weather series used to develop normal-weather loads shall
contain a representative amount of day-to-day temperature variation. Both the
high and low extreme values of daily normal-weather variables shall be
consistent with the historical average of annual extreme temperatures.

(B) The supply-system simulation software used to calculate expected unserved
hours shall be capable of accurately representing at least the following aspects
of system operations: [KCPL: The utility could attest that that it meets these
requirements]

1. Chronological dispatch, including unit commitment decisions that are
consistent with the operational characteristics and constraints of all system
resources;

2. Heat rates, fuel costs, variable operation and maintenance costs, and
fur—dieoxid mission allowance costs for each generating unit;

Scheduled maintenance outages for each generating unit;
Partial- and full-forced-outage rates for each generating unit; and

5. Capacity and energy purchases and sales, including the full spectrum of
possibilities, from long-term firm contracts or unit participation agreements to
hourly economy transactions.

A. The utility shall maintain the capability to model purchases and sales of
energy both with and without the inclusion of sulfurdiexid mission
allowances.

B. The level of energy sales and purchases shall be consistent with forecasts
of the utility's own production costs as compared to the forecasted production
costs of other likely participants in the bulk power market; and

(C) The utility may use an alternative method of calculating expected unserved
hours per year if it can demonstrate that the alternative method produces
results that are equivalent to those obtained by a method that meets the
requirements of subsection (7) (B).
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(8) For the preferred resource plan, the utility shall determine if additional
future transmission facilities will be required to remedy any new generation-
related transmission system inadequacies over the planning horizon to include
analysis pursuant to 4 CSR 240-22.045(3). If any such facilities are determined
to be required and, in the Jjudgment of utility decision-makers, there is a risk
of significant delays or cost increases due to problems in the siting or
permitting of any required transmission facilities, this risk shall be analyzed
pursuant to the requirements of 4 CSR 240-22.070(2) .

[additional section that would require review of legal barriers, e.g. rate
recovery, to overcome for implementation?]

(98) The utility shall quantify the expected value of better information
concerning at least the critical uncertain factors that affect the performance
of the preferred resource plan, as measured by the present value of utility
revenue requirements. [EDE: usefulness?]

(10%) The utility shall develop an implementation plan that specifies the major
tasks and schedules necessary to implement the preferred resource plan over the
implementation period. [need to change definition - time between full compliance
filing] The implementation plan shall contain:

(A) A schedule and description of ongoing and planned research activities to
update and improve the quality of data used in load analysis and load
forecasting;

(B) A schedule and description of ongoing and planned demand-side programs,
program evaluations and research activities to improve the quality of demand-
side programs;

(C) A schedule and description of all supply-side resource research,
engineering, acquisition and construction activities; and

(D) Identification of critical paths and major milestones for each demand-side
resource acquisition project and for each supply-side resource acquisition
project, including decision points for committing to major expenditures.

[UE: raise relative importance of implementation vs long-term view]

(11) The utility shall develop [OPC: and document] a set of at least two (2) [UE:
process to pick among alternative plans instead of limiting to 2] contingency
resource plan options to help ensure reliable and low cost service should the
preferred resource plan no longer be appropriate either due to the limits
identified pursuant to 4 CSR 240-22.070(6) (C) being exceeded or for some
[Johnstone: any] other reason. Each contingency resource plan option shall
satisfy at least [Johnstone: this typically means “at most”] the conditions
found in sections (6) through (10) [Johnstone: what about 010?] of this rule
should the contingency resource plan option become the preferred resource plan.
[KPCL: expected value of information would change with contingency. Could be
narrowed down to (10), (8), and most of (6)] need to clarify this section

(12) The utility shall develop [OPC: and document] a process for monitoring the
critical uncertain factors on a continuous basis and reporting significant
changes in a timely fashion to those managers or officers who have the authority
to direct the implementation of contingency options when the specified limits
for uncertain factors are exceeded.

~ (139) The utility shall develop, document,—eand officially adopt and implement a
resource acquisition strategy. This means that the utility's resource
acquisition strategy shall be formally approved by the utility chairman of the

board of directors—a—<committ fsenior management—an—officer of +the company
r—other responsible party whohas beenduly delegated—the authority [KCPL and
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| EDE: existing language is adequate] to commit the utility to the course of
action described in the resource acquisition strategy. The officially adopted
resource acquisition strategy shall consist of the following components:

(A) A preferred resource plan selected pursuant to the requirements of section
(6) of this rule;

(B) An implementation plan developed pursuant to the requirements of section
(108) of this rule; and

(C) A set of contingency resource plan options developed pursuant to the
requirements of section (11) of this rule and the point at which the critical
uncertain factors would trigger the utility to move to each contingency resource
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(144) Reporting Requirements. To demonstrate compliance with the provisions of
this rule, and pursuant to the requirements of 4 CSR 240-22.080, the utility
shall furnish at least the following information:

(A) A discussion of the planning futures considered and selected by the utility
in conducting Phase 1 of the risk analysis, including:

1. A description of the uncertain factors and policy variables that were
considered in the development of the planning futures;

2. An explanation of how the critical uncertain factors and policy variable
were determined;

3. An explanation of the reasons that the utility selected its planning
futures;

4. A description and expected probability of each planning future; and

5. If the utility utilized a different method for identifying planning
futures, the documentation of the alternative method required pursuant to (3).
(B) A discussion of the selection of the top resource plans in conducting Phase
2 of the risk analysis, including:

1. The results of the performance measures for each alternative resource plan
under each planning future;

2. An explanation of the reasons that the utility selected the top resource
plans; and [DNR: may be necessary to change this if changes are made
above] [explain why resource plan wasn’t chosen]

3. If the utility utilized a different method for selecting the top resource
plans, the documentation of the alternative method required pursuant to (4).

(C) A discussion of the probability analysis of risk associated with each top
resource plan in conducting Phase 3 of the risk analysis. A decision-tree
diagram for each of the atftermatiwve—top resource plans along with narrative
discussions of the following aspects of the decision analysis:

1. A discussion of the sequence and timing of the decisions represented by
decision nodes in the decision tree and a description of the specific decision
| alternatives considered at each decision point; ane

2. An explanation of how the critical uncertain factors were identified, how
the ranges of potential outcomes for each uncertain factor were determined and
| how the subjective probabilities for each outcome were derived;
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3. If the utility utilized a different method for developing the cumulative
probabilities of the performance measures for the top resource plans, the
documentation of the alternative method required pursuant to (5).

(DB) Plots of the cumulative probability distribution of each performance
measure for each alternative resource plan; [check order in UE case no EO0O-2009-
0409)

(E€) For each performance measure, a table that shows the expected value and
the risk of each resource plan;
| (FB) A plot of the expected level of annual unserved hours for the preferred

resource plan over the planning horizon;
| (GE) A discussion and documentation of the analysis of the value of better
information required by section (8), a tabulation of the key quantitative
results of that analysis and a discussion of how those findings will be
incorporated in ongoing research activities;

(HF) A discussion and documentation of the process used to select the preferred
resource plan, including:

1. Thethe relative weights given to the various performance measures;

2. The —and—the-rationale used by utility decision-makers to:

A. Judgeiudge the appropriate tradeoffs between competing planning objectives
and between expected performance and risk; and

B. Determine that the preferred plan will perform adequately under extreme
weather conditions; and [KCPL: don’t see why this is necessary]

3. The names and titles of the utility decision makers [OPC: add “and a
description of their roles in the preferred plan selection process”] [DNR: and
how the policy objectives were included]; and

(I6) The fully documented resource acquisition strategy that has been developed
and officially adopted pursuant to the requirements of section (138) of this
rule.

AUTHORITY: sections 386.040, 386.610 and 393.140, RSMo 1986 and 386.250, RSMo
Supp. 1991.* Original rule filed June 12, 1992, effective May 6, 1993.

*Original authority: 386.040, RSMo 1939; 386.250, RSMo 1939, amended 1963, 1967,
1977, 1980, 1987, 1988, 1991; 386.610, RSMo 1939; and 393.140, RSMo 1939,
amended 1949, 1967.a
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