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MEMORANDUM
TO: Council Members
FROM: John Fazio

SUBJECT: Loss Of Fishoperations Probability (LOFP)

During the 1990s, the annual demand/resource balance for the region gradually declined from a
dight surplusto a growing deficit. By 1998, the expected firm energy deficit was projected to
reach over 3,000 average megawatts. At that time, BPA asked the Council to study the situation
and to develop a method of determining the adequacy and reliability of the Northwest power

supply.

The Council pu together an ad-hoc advisory committee, made up of technical staff from inside
and outside the region. The result of that effort was the creation of the GENESY S computer
model, which estimates the reliability of the power system. At that time, it was determined that
the power supply was likely inadequate and that the region had approximately a 24% likelihood
of experiencing a significant outage over awinter period.

Since then, the region experienced the power shortfall of 2000-01 and all of its consequences.
Today, due to demand loss and new resource development, the region is about 1,000 average
megawatts surplus. However, the question still remains as to how adequately the hydroelectric
system provides fish and wildlife recovery operations.

Fish and wildlife operations can be curtailed in emergency situations. However, how can fish and
wildlife managers know that those operations are not being overly curtailed in lieu of having
sufficient power resources? Back then, a subjective look at refill probabilities and bypass spill
showed that impacts were small. But it was recognized that this issue should be studied in more
detail and with more regional debate. Thus, this topic was added to the list of important issues
that the Council should examine during the development of the next power plan.

The presentation to the Council today unveils a proposed methodology for quantitatively
estimating the adequacy of the power system to provide fish and wildlife operations. It is similar
to the Loss Of Load Probability (LOLP) calculation that resulted from the 1999 advisory
committee and the GENESY S model. It is a prototype metric and still needs an extensive
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regional debate and testing before it can be adopted as a viable method to assure the fish and
wildlife managers that fish and wildlife operations are being provided adequately.
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Purpose of this work

Exchange of information between
fish managers and power planners

Creating a new metric
Implications for power planning
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1. Purpose
To dzvzlon a vowzre olanning
mztnodology that will ensure the
region an "adequate, efficient,
economical and reliable” power

supply...

.. while at the same time provide
mainstem hydroelectric operations
that will "protect, mitigate and
enhance” fish and wildlife
populations.
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Two QOuzsrtions 1o Addezss

1. Should power planning efforts influence
the development of fish and wildlife
operations and vice versa?

And if so, how?

2. How can the power community
quantitatively show that fish and
wildlife operations are being adequately
provided?
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Ansyzes

1. Yes, there should be a flow of
information between the power planning
and fish and wildlife planning processes.

2. A metric can be developed that
measures how often F&W operations™
are provided (in planning analyses).

*Measures that affect the operation of the e
power system. A Constration
5 JUnNcl



2. Information Exchange
Fower o FaW

Priysical Data - Projected changes to
river flows and reservoir elevations
due to F&W measures.

Economic Dara - Projected changes
to electricity generation and power-
system cost for each F&W measure.
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1.

2.

sz of Economic Dered

Assist in determining how to spend
biological research money.

Assist in developing a F&W
operations curtailment policy in the
event of a power emergency.

. Assist in identifying cheaper F&W

measures that provide the same
biological benefits.
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Ay ro Poyzs

rlvdro Oozraring Consiralnnrs =
Oéviously to be incorporated into
the planning process but also to help
identify more "fish-friendly”
resources.

FaW Cuprdilment Peiogitizs = Again,
to be incorporated into planning but

more importantly for in-season
operations.
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3. Creating a Metric

Create a metric (Loss Of Fish operations
Probability or LOFP) that measures how
often F&W operations are curtailed.

Establish a planning standard for the
LOFP (similar to the 5% used for the
power system Loss Of Load Probability,
or LOLP).

Use both the LOLP and LOFP standards
to plan for future power system
expansion.



Planning vs. Ouzparions
The LOFP metric is proposed for
developing a long-term power plan.

It is not intfended to be used for
within-year operating decisions.
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VIEN
Fisn and Wildlifz Mzastpzse

» Flow Auginzaiaiion - store water
during winter and early spring for
later release during the smolt
migr'a’rion season.

*  Byyass Ipill - diverting flows
around turbines to improve passage
survival for outmigrating smolts
during spring and summer months.
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*That affect mainstem hydro operations.
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Counting Flow Augmzrarion

Currallmzers

= Flow objectives are not often achieved,
especially in summer.

= Reservoirs have insufficient storage to
meet flow objectives all the time.

= The real measure of success for flow
augmentation is whether we provide the
full volume of water for augmentation.
" Tnus, for oldaning oUgddses, diflal)
augigziiarion 3'r or’rrf Ul gn9uld 92 2etcrzel
To rzfill failuez

*Unless of course flow objectives are met. Northwe

,ﬁfk Power 1

Cons (.1\ m( m
Council

((5*

\

12



Definition:
BOSSRGIMIEISHN@peraiions Probability
Simulated 300 seasons (April through August)
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Out of 300 spring and summer seasons, 15 had some curtailment
of fish and wildlife operations above the threshold.
Loss Of Fish operations Probability (LOFP) = 15/300 = 5 percent
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4. Implications for Power Planning

Begin with observations regarding the
relationship between:

1. Resource adequacy
2. Use of hydro flexibility
3. Curtailment of Fish operations
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-=-formal Draft Limit---

Hyeleo Flzdvilisy

Fish and wildlife operations are
incorporated into the development of
reservoir operating guidelines.

However, drafting below the operating
guidelines to provide additional energy
during power system emergencies is
allowed, and is often referred to as
nydeo flz<ioiliry.

It must be replaced with imported or
non-hydro energy as soon as possible
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COoszeyearions

= (Given a static set of non-hydro resources, the
more hydro flex is used in winter, the |owzr
the likelihood of winter power outages,

= but the nignzr the likelihood of curtailment of
fish and wildlife operations in the spring and
summer.

. Witnour some Kine of ) /rch, 1 P2imadlis
SUYEIVE process T 2l if cUeralligzar orf
Fisn ouzearions i3 ozing uszel igsrzael of
olanning for an ddzqcarz ggyze Stgoly,
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Flow Flzo¢ affzers Rzril
No Flex

April 15th Refill Probability April 15th Refill Probability
(No Flex) (With Flex)
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oz arlons

Rzfill vrooanility remains The same,
however

127, of the time, Flex was not
replaced by April 15,

&7, of the time, Flex was missed by
more than 200 Kaf.

4%, of the time, Flex was missed by
more than 400 Kaf.
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Ooszeyarions (cogrel)

<

In conjunction with F&W technical
staff, assessed that impacts to
F&W operations was tolerable, but

Recognized that this issue must be
examined in more detail.

Put this on list of important issues
for the 5™ Power Plan.
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Cinolicarions

Hydro Flexibility should not be used in lieu of
planning for an adequate power supply.

The LOFP can be used to help set guidelines
for how aggressively hydro flexibility should
be used.

If using that level of flexibility yields too high
anh LOLP, then additional resources are called
for in the power plan.

These results are preliminary and further
review of the model is called for.
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