A

o o
COLUMBIA RIVER &x/&
TREATY BRITISH COLUMBIA . 5
HYDROELECTRIC

OPERATING PLAN

DUNCAN

S
ASSURED

OPERATING PLAN FOR >
OPERATING YEAR 1981-82 * J

KEENLEYSIDE XS

CANADA
UNITED STATES

WASHINGTON

\
..... N\
SR
\\
b
OREGON /
/
/
/
COLUMBIA RIVER TREATY OPERATING COMMITTEE '/ SEPTEMBER 1976
e

/



COLUMBIA RIVER TREATY
HYDROELECTRIC OPERATING PLAN

Assured Operating Plan for
Operating Year 1981-82

TABLE OF CONTENTS

Page

INTRODUCTION 1
SYSTEM REGULATION STUDIES 2
DETERMINATION OF OPTIMUM GENERATION IN CANADA AND THE

UNITED STATES 3
OPERATING RULE CURVES 4
OPERATING RULES 9
IMPLEMENTATION 13
REFERENCES 16

TABLES
1 Composite Critical Rule Curve
2. Composite Assured Refill Curve
3. Composite Variable Refill Curve
4. Duncan Flood Control Storage Reservation Curve
5. Arrow Flood Control Storage Reservation Curve
6. Mica Flood Control Storage Reservation Curve

7 Composite Operating Rule Curve



COLUMBIA RIVER TREATY
HYDROELECTRIC OPERATING PLAN

Assured Operating Plan for
Operating Year 1981-82

INTRODUCTION

The Treaty between Canada and the United States of America relating
to the cooperative development of the water resources of the Columbia
River Basin requires that each year an Assured Operating Plan be agreed
by the Entities for the operation of the Columbia River Treaty Storage
in Canada during the sixth succeeding year. This plan will provide to
the Entities information for the sixth succeeding year for planning the
power systems in their respective countries which are dependent on or
coordinated with the operation of the Canadian storage projects. The
data assumed for this Assured Operating Plan will undergo review by the
Entities immediately prior to the 1981-82 operating year and such data
may be revised to reflect data and criteria current at that time.
Should the Entities fail to agree on such revisions, then this Assured
Operating Plan will form the basis for the Detailed Operating Plan for
1981-82.

This Assured Operating Plan was prepared in accordance with the
Principles and Procedures for the Preparation and Use of Hydroelectric
Operating Plans for Canadian Treaty Storage.1 It is based on criteria
contained in Annex A and Annex B of the Columbia River Treaty,? Article
VII of the Protocol,3 Terms of Sale,“ and the Columbia River Treaty

Flood Control Operating Plan.®



The Assured Operating Plan consists of:

(a) The Operating Rule Curve for the whole of the Canadian Treaty
Storage, including the Critical Rule Curve, Assured Refill Curve, Variable
Refill Curves, and the individual project Upper Rule Curves.

(b) Operating Rules which specifically designate criteria for
operation of the Canadian Treaty Projects in accordance with the principles
contained in the above references.

A 40-year System Regulation Study® was utilized to develop and test
the operating rules and rule curves. It contains the agreed-upon operating

constraints such as maximum and minimum project elevations and discharges.

SYSTEM REGULATION STUDIES

In accordance with Annex A, Paragraph 7, of the Treaty, the Columbia
River Operating Committee conducted system regulation studies reflecting
Canadian storage operation for optimum generation in both Canada and the
United States. Downstream power benefits were computed with the Canadian
storage operation based on the operating rules specified herein. There
is a reduction of 3.0 average megawatts of average annuzl usable energy
in the Canadian Entitlement of downstream power benefits. This is
within the limits specified by the Treaty.

System Regulation Studies for the Assured Operating Plan were based
on 1981-82 estimated loads and resources in British Columbia and in the
United States Pacific Northwest System. The Entities have agreed that
the 1981-82 Assured Operating Plan would be based on a 40-year stream-

flow period and an operating year of 1 August to 31 July. Historical



flows for the period August 1928 through July 1968, modified to estimated
1981-82 conditions,’ were used.

The Critical Rule Curve for these studies was determined from Bonne-
ville Power Administration Study 82-41. The study indicated a 42%-month
critical period for the United States system resulting from the low
flows during the period from 16 August 1928 through February 1932. It
was assumed that all reservoirs, both in the United States and Canada,
were full at the beginning of the critical period.

In the studies, individual project flood control criteria were
followed. Although only 7.0 million acre-feet of usable storage at Mica
is committed for power operation purposes under the Treaty, the studies
incorporate Upper Rule Curves designed to evacuate Mica storage up to
the full storage of 12 million acre-feet as specified by the Columbia
River Treaty Flood Control Operating Plan. Flood Control and Variable

Refill Criteria are based on historical inflow volumes.

DETERMINATION OF OPTIMUM GENERATION
IN CANADA AND THE UNITED STATES

In order to determine whether optimum generation in both Canada and
the United States was achieved in the system regulation studies, the
following three quantities were computed for both the Canadian and
United States systems:

(a) firm energy capability

(b) January peaking capability

(c) average annual usable secondary energy
In the studies for the 1981-82 Assured Operating Plan the Canadian
storage operation was modified to achieve a weighted sum of the three
quantities that was greater than the weighted sum achieved under an
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operation of Canadian storage for optimum generation in the United
States alone.
The table on page 5 shows the results from the studies adopted
for the 1981-82 Assured Operating Plan and from studies designed
to achieve optimum generation in the United States.
The €olumbia River Treaty Operating Committee agreed that for
the 1981-82 Assured Operating Plan the three quantities would be assigned
the following relative values:
firm energy (Av. MW): January peaking capability (MW): average

annual usable secondary energy (Av. MW) were related in the
ration 3:1:2.

The three quantities were added after weighting on this basis and
there was a net gain to the combined Canadian and United States systems

with the study designed for optimum generation in Canada and the United

States.

OPERATING RULE CURVES

The operation of Canadian storage during the 1981-82 Operating Year
shall be guided by an Operating Rule Curve for the whole of Canadian
storage, and by Flood Control Storage Reservation Curves for the individual
projects. The Operating Rule Curve is derived from the various curves
described below. These curves are first determined for the individual
Canadian storages and then summed to obtain the values for the whole of
usable Canadian storage given by the composite tables included in this
Plan. This is in accordance with the provision of Article VII(2) of the
Protocol.

(a) Critical Rule Curve. The Critical Rule Curve indicates the

end-of-month storage content of Canadian storage during the critical
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COMPARISON OF STUDY RESULTS

Optimum Optimum
Generation in Generation in
Canada and the the United
United States States Net
Study No. 82-41 Study No. 82-11 Loss Gain Gain
Firm Energy
Capability
(Av. MW)
U.S. System 12,425 12,427 2 -
Canada (Mica) 806 787 s 19
Total (Av. MW) 13,231 13,214 2 19 17
January Peaking
Capacity
(W)
U.S. System 30,886 30,864 - 22
Canada (Mica) 1,604 1,564 ol 40
Total . (MW) 32,490 32,428 - 62 62
Average Annual
Usable Secondary
Energy (Av. MW)
U.S. System 3,249 3,243 - 6
Canada (Mica) 79 95 16 -
Total (Av. MW) 3,328 3,338 16 6 (10)




period. It is designed to protect the ability of the United States
system to serve firm load and to protect the firm level of Mica gener-
ation with the occurrence of flows no worse than those during the most
adverse historical streamflow period. A tabulation of the Composite
Critical Rule Curve for the whole of Canadian storage is included in

Table 1.

(b) Refill Curve. The Refill Curve is a guide to operation of

Canadian storage which defines the normal limit of storage draft for
secondary energy in order to provide a high probability of refilling the
storage. In general, the Operating Plan does not permit serving secondary
loads at the risk of failing to refill storages and thersby jeopardizing
the firm load carrying capability of the system or the Mica generating
plant during subsequent years. The end of the refill period is considered
to be 31 July.

The Refill Curve is, in turn, defined by two curves as discussed
below. In each case, adjustment should be made for water required for
refill of upstream reservoirs when applicable.

(1) Assured Refill Curve. The Assured Refill Curve indicates the

end-of-month storage content required to assure refill of Canadian
storage based on the 1930-31 water year, the system's second lowest
historical volume of inflow for the period January through July as
measured at The Dalles, Oregon. The tabulation of the composite Assured
Refill Curve for the whole Canadian storage is included as Table 2.

The curve was based on higher flows than the minimum discharge
requirements for the period January through July. The schedule of out-
flows is the same as the Power Discharge Requirements used in computing
the Variable Refill Curve discussed in (2) below when The Dalles volume

runoff is at 80 million acre-feet.



(2) Variable Refill Curve. The Variable Refill Curve gives end-

of-month storage contents for the period January through July required
to refill Canadian storage based on historical inflow vclume and specified
Power Discharge Requirements during the refill period. 1In the system
regulation studies the Power Discharge Requirement was made a function
of the natural January - July runoff volume at The Dalles, Oregon. In
those years when this volume was lower than 80 million acre-feet, the
discharge used was that required to meet firm loads while refilling at
80 million acre-feet. In years when the runoff volume at The Dalles
exceeded 95 million acre-feet the Power Discharge Requirement was the
project minimum outflow. For intermediate volumes the Power Discharge
Requirement was interpolated linearly between the values shown below.
The following are the January through July Power Discharge Requirements

used in computing the Variable Refill Curves.

Power Discharge Requirements in cfs
For January through July Volume at The Dalles

80 MAF 90 MAF 95 MAF
Jan Apr Jan Apr
Feb May Feb May All
Project Mar Jun Jul Mar Jun Jul Periods
Mica 3,000 11,600 14,600 3,000 6,300 8,300 3,000
Arrow 5,000 17,500 34,500 5,000 9,600 14,000 5,000
Duncan 100 1,700 1,700 100 900 900 100

Composite Variable Refill Curves for the whole of Canadian storage
for the 40 years of historical record are recorded in Table 3. These

illustrate the probable range of these curves based on historical conditions.



In the actual operation in 1981-82, the Power Discharge Requirements
will be based on the forecast of unregulated runoff at The Dalles.

(c) Upper Rule Curve. The Upper Rule Curves® give end-of-month

storage content to which each individual Canadian storage project shall
be evacuated for flood control and other requirements. The Upper Rule
Curves used in the studies were based upon Flood Control Storage Reser-
vation Diagrams contained in the Columbia River Treaty Flood Control
Operating Plan and analysis of system flood control simulations. Flood
control curves for the 40-year study period are shown on Tables 4, 5 and
6. Table 5 and 6 reflect an assumed transfer of 2 million acre-feet of
storage space from Arrow to Mica. In actual operation, the Flood Control
Storage Reservation Curves will be based on the Flood Control Operating
Plan, using the latest forecast of runoff available at that time.

(d) Definition of Operating Rule Curve. During the period 1 August

through 31 December, the Operating Rule Curve is defined by the Critical
Rule Curve or the Assured Refill Curve, whichever is higher. The Critical
Rule Curve for the first year of the critical period is used in the
foregoing determination. Beginning 1 January, the Operating Rule Curve
is defined by first determining the higher of the Critical Rule Curve
and the Assured Refill Curve, unless the Variable Refill Curve is below
the above-determined value; then it is defined by the Variable Refill
Curve, but in no case shall it be lower than the lowest Critical Rule
Curve developed for such year during the period January 1 through March
31. The Operating Rule Curve meets all requirements for flood control
operation (except as noted in paragraph (d) of the Operating Rules).
Composite Operating Rule Curves for the whole of Canadian storage for
all 40 years of historical record are included as Table 7 to illustrate

the probable future range of these curves based on historical conditions.
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OPERATING RULES

The following rules, used in the System Regulation Study, will apply to
the operation of Canadian storage in the 1981-82 Operating Year.

(a) The whole of the Canadian storage may be drafted to its Operating
Rule Curve as required to produce optimum generation in Canada and the
United States in accordance with Annex A, Paragraph 7, of the Treaty,
subject to project physical characteristics, operating comstraints, and
the criteria for the Mica project listed in (e) below.

(b) The whole of the Canadian storage will not be drafted below
its Operating Rule Curve unless:

(1) Reservoir storage in the United States system has been
drafted to its refill curve.

(2) Deliveries of secondary energy in the United States are
discontinued.

(3) Committed firm thermal and miscellaneous resources not
displaced by surplus firm hydro resources are in operation or other
replacement energy has been secured from sources other than those committed.

(c) When the conditions of (b) above are met, and it is necessary
to draft additional storage to produce optimum generation as determined
by the Critical Period System Regulation study, the whole of the Canadian
storage and reservoir storage in the United States system will be drafted
proportionately between its Operating Rule Curve or Energy Content
Curve, respectively, and its Critical Rule Curve. The proportionate
draft will be made, if necessary, first to the first year Critical Rule
Curve, then between the first and second year Critical Rule Curve, the

second and third year Critical Rule Curve, etc. When it is necessary to



operate the whole of the Canadian storage and the United States reservoir
storage below their lowest Critical Rule Curves, each shall be operated
proportionately between its lowest Critical Rule Curve and its normal
minimum content, except that Mica Reservoir will continue to be operated
in accordance with (e) below, so as to optimize generation at site as
well as downstream in the United States. In the event the Mica operation
results in less than that project's proportional share of draft from the
whole of Canadian storage, compensating drafts will be made from Arrow

to the extent possible.

(d) Each project will be operated on or below the storage content
defined by its Upper Rule Curve, unless such content is below that
indicated by the Variable Refill Curve.

(e) Mica project will be operated to the following monthly criteria

as qualified in (1) to (3) below:
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Mica Project Operating Criteria

Target Average Minimum

Target End-of-Period Outflow Outflow

Month Storage Content (KSFD) (CFS) _(cFs)
August 1-15 10,121.1 N/A 10,000
August 16-31 10,121.1 N/A 10,000
September 10,1211 N/A 10,000
October N/A 15,000 10,000
November N/A 18,000 10,000
December N/A 21,000 15,000
January N/A 21,000 15,000
Feburary N/A 21,000 15,000
March N/A 17,000 15,000
April 1-15 N/A 15,000 15,000
April 16-30 N/A 15,000 10,000
May N/A 10,000 10,000
June N/A 10,000 10,000
July 10,121.1 N/A 10,000

(N/A - not applicable)

(1) Mica monthly outflows will be increased in the months
from October to June if required to avoid violation of the Upper Rule
Curve.

(2) Mica monthly average outflows will be increased in the
months from July to March and the month of June if the Arrow reservoir

storage in the previous month is within the following limits.
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Month

August

September
October

November

December
January
February
March
April
May

June

July

Arrow Reservoir

End-of-Month

Storage Content (KSFD)

Mica Outflow
in Next Month (CFS)

0
1,001

0

0
1,001

0
1,001

If the above table indicates

1,000
2,100

2,000
1,700

400
1,500

2,800
1,300

300

500

1,000
2,100

1,000
2,100

30,000
20,000

30,000
34,000

34,000
31,000

34,000
32,000

25,000

24,000

34,000
20,000

34,000
20,000

the Mica outflow in August should be

increased, the higher outflow applies in the first half only, and the

second half of August will be examined using the August 15 Arrow content

and the same criteria as for the first half.

(3) Under this Assured Operating Plan, Mica storage releases

in excess of the 7 million acre-feet that are required to maintain the

minimum Mica outflows specified under this plan will be retained in the

Arrow reservoir, subject to flood control criteria at Arrow. The total

combined storage draft from Mica and Arrow will not exceed 14.1 million

acre-feet unless flood control criteria will not permit the additional

Mica storage releases for minimum flow purposes to be retained at Arrow.
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The present British Columbia Hydro and Power Authority generation
plans recommend construction of the Revelstoke project with an initial
in-service date of September 1982. The Revelstoke reservoir would have
a total storage content of approximately 4.0 million acre-feet. Under
the present plan the filling of this reservoir would occur during the
period from mid-April through June of 1982, Since the reservoir will be
filled with inflow that is either excess to the needs of both the United
States and Canada or from a draft of British Columbia Hydro and Power
Authority's 5.0 million acre-feet in Mica, it was not necessary to
include Revelstoke reservoir initial filling in this Assured Operating
Plan. Any modification to the operation of Mica reserveir required to
accomodate the initial filling of the Revelstoke reserveir will be

included in the 1981-82 Detailed Operating Plan.

IMPLEMENTATION

The Entities have agreed that each year a Detailed Operating Plan
will be prepared for the immediately succeeding operating year. Such
Detailed Operating Plans are made under authority of Article XIV 2. (k)
of the Columbia River Treaty which states:

". . . the powers and the duties of the entities include:

(k) preparation and implementation of detailed operating
plans that may produce results more advantageous to both countries
than those that would arise from operation under the plans referred

to in Annexes A and B."
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The Detailed Operating Plan for 1981-82 will reflect the latest
available load, resource, and other pertinent data to the extent the
Entities agreed these data should be included in the plan. Beginning on
1 January 1981, the Assured Operating Plan contained herein will be
reviewed and the data and criteria updated, as agreed by the Entities,
to form the basis for a Detailed Operating Plan for the 1981-82 Operat-
ing Year. Failing agreement on updating the Assured Operating Plan, the
Detailed Operating Plan will include all data and criteria given in this
Assured Operating Plan. Actual operation during the 1981-82 Operating
Year shall be guided by the Detailed Operating Plan.

The operating rules to be used in implementation of the Detailed
Operating Plan are generally the same as the operating rules described
in this document.

The values used in the study to define the various rule curves were
month-end values only. In actual day~to-day operation it is necessary
to operate in such a manner during the course of each month that these
month-end values can be observed in accordance with the operating rules.
Because of the normal variation of power load and streamflow during any
month, straight line interpolation between the month-end points should
not be assumed.

During the storage drawdown season, Canadian storage should not be
drafted below its month-end point at any time during the month unless it
can be conservatively demonstrated that sufficient inflow is available,
in excess of the minimum outflow required to serve power demand, to
refill the reservoir to its end-of-month value as required. During the

storage evacuation and refill Sseason, operation will be consistent with

14



the Flood Control Operating Plan. When refill of Canadian storage is
being guided by Flood Control Refill Curves, > such curves will be computed
on a day-by-day basis using the residual volume-of-inflow forecasts
depleted by the volume required for minimum outflow from each day through

the end of the refill season.
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DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FROM CANADIAN STORAGE
FOR OPERATING YFAR 1981-82
September 1976

Introduction,

The Treaty between Canada and the United States of America and related
documents relating to the cooperative development of the water resources
of the Columbia River Basin require that downstream power benefits from
Canadian storage be determined in advance by the two Entities. The pur-
pose of this report is to set out the results of downstream power benefit
computations for the sixth succeeding year, 1981-82, and for the storage
for which the Assured Operating Plan was developed.

The procedures followed in the benefit studies are those provided in
Annex A, Paragraph 7; in Annex B of the Treaty; in Articles VIII, IX, and
X of the Protocol; and in the document, "Procedures for the Determination
of Downstream Power Benefits Resulting from Canadian Storage,'" dated

9 September 1968.

The Canadian Entitlement Benefits were computed as follows:

Step I - based on the total U.S. planned hydro and thermal system with
15% maf of Canadian storage operated for optimum generation
in both countries (82-41 study).

Step II - based on the U.S. base hydro and thermal system with 15% maf
of Canadian storage operated for optimum generation in both
countries (82-42 study).

Step III - based on the U.S. base hydro and thermal system operated for
optimum generation in the U.S. (82-13 study).

In addition to the determination of downstream power benefits for the
operating year 1981-82, separate determinations were carried out 1in
accordance with the document, "Operating Plans with Mica Generation,"
dated 15 November 1971, which was agreed by the Entities to implement the
provisions of Annex A, Paragraph 7, relating to the limit of year-to-year
change in the operation of Canadian storage in operating plans designed
to achieve optimum generation at-site in Canada and downstream in Canada
and the United States of America.

Results of Study.

(a) The Canadian Entitlement, which is one-half the total computed down-
stream power benefits, was computed to be:

Dependable Capacity = 1,473.5 MW

Average Annual Energy = 597.5 MW
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(b) One-half of the downstream power benefits determined for 15 maf of
Canadian storage operated for optimum generation in the United

States was computed to be:
Dependable Capacity = 1,448.5 MW

590.0 MW

Average Annual Energy

In accordance with Paragraph 5 of the document dated 15 November
1971, the minimum permitted downstream power benefits for the
1981-82 operating year are as follows:

Dependable Capacity = 1,449 - (1,449 - 1,448.5) = 1,448.5 MW

Average Annual Energy 559 - (561.5 - 590.0) = 587.5 MW

The above computations are based on the formula X - (Y - Z), where
the quantities X, Y, and Z are defined in the 15 November 1971 docu-
ment, The quantities X and Y are derived from the downstream power
benefit computations set out in the 1980-81 agreement. The com-
puted downstream power benefits exceed these amounts.

Effect on Canadian Entitlement.

The Canadian Entitlement to downstream power benefits was sold to the
United States of America under the Canadian Entitlement Purchase Agreement
dated 13 August 1964. By definition, the Canadian Entitlement for 1981-82
which was sold was that which would have been computed if the 1981-82
Assured Operating Plan had been designed to achieve optimum generation
downstream in the United States alone. The Canadian Entitlement deter-
mined for the conditions above would have been:

Dependable Capacity =% of 2,947 MW or 1,473.5 MW
Average Annual Energy = )% of 1,201 MW or 600.5 MW

Since the 1981-82 Assured Operating Plan was in fact designed to achieve
optimum generation at-site in Canada and downstream in the United States
of America, Section 7 of the Agreement requires that "any reduction in
the Canadian Entitlement resulting from action taken pursuant to Para-
graph 7 of Annex A of the Treaty shall be determined in accordance with
Subsection (3) of Section 6 of this Agreement," The Canadian Entitlement
of downstream power benefits under the 1981-82 Assured Operating Plan was
determined as:

Dependable Capacity % of 2,947 MW or 1,473.5 MW

Y5 of 1,195 MW or 597.5 MW

Average Annual Energy

The comparison indicates a reduction in Canadian Entitlement of 3.0 aver—
age megawatts of average annual usable energy, but no reduction in
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dependable capacity. This reduction would be in respect of the period
1 April 1981 through 31 March 1982 in accordance with the document,
"Procedures for the Determination of Downstream Power Benefits Result-
ing from Canadian Storage," dated 9 September 1968.

The Entities are agreed that the United States Entity is entitled to
receive during the period 1 April 1981 through 31 March 1982, from B.C.
Hydro & Power Authority, 3.0 average megawatts of energy in accordance
with Sections 7 and 10 of the Canadian Entitlement Purchase Agreement

dated 13 August 1964.

Computation of Entitlement.

The following Tables and Charts are attached and summarize the study:

Table 1.

Table 2,

Table 3.

Computation of Canadian Entitlement

The essential elements used in the computation of the
Canadian Entitlement as provided in Paragraph 2 and 3
of Annex B are shown in this table.

Summary of Power Regulations for the Computation of

Canadian Entitlement to Downstream Benefits,

This table summarized the Step I, II, and III regulations
by projects.

Determination of Load Shape for Steps II and III,
Canadian Entitlement Computation

The load shape for Steps II,and III carry the same ratio
between each month and the annual average as does the
Pacific Northwest area load. The Northwest area firm
loads on this table were based on the current forecast
data. The Grand Coulee pumping load is also included in
this estimate.

The firm load for Steps II and III is computed as follows:

(1) Estimate the hydro nominal prime power for the critical
period;

(2) Add the thermal from Step I less reserve and minimum
thermal generation;

(3) Mulitply (2) by the ratio of the area annual average
firm load to the area critical period firm load to
obtain the annual average firm load for Steps II and
ITI (the ratios used in this study were 0.98918 and
0.96242, respectively);
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(4) Pro rate the average annual Step II and IIT load deter-
mined in (3) by months in the ratio that each monthly
area load bears to the annual average area load; and

(5) Subtract the thermal in each month to obtain the monthly
firm hydro load. The average annual hydro loads for
Steps II and III also become the firm energy considered
usable according to Annex B, Paragraph 3(a).

Secondary Energy Duration Curve, Steps II and ITII

These charts are duration curves of the secondary energy for
Steps II and III. The secondary energy is the capability

each month which exceeds the firm hydro loads shown in Table 3.
The usable secondary emergy shown in average megawatts for each
step is computed in accordance with Annex B, Paragraphs 3(b)
and 3(c). The "other usable secondary" was computed on the
basis of 40 percent of the remainder after thermal replacement.
The thermal replacement was limited to the existing and sched-
uled thermal energy capability after allowance for reserve and
minimum thermal generation, except when an energy surplus condi-
tion occurs; then the thermal replacement must not exceed the
total of the thermal energy required to supply firm plus the
estimated secondary load.

Thermal Energy Capabilty - MW 6,908 1/
Less Minimum Thermal Generation 1,900
Thermal Replacement - MW 5,008

The following tabulation shows the ordinate values for usable
secondary energy:

Step II Step III
Thermal Replacement 5,008 5,008
Other 1,570 2,591
Total - MW 6,578 7,599

1/ Thermal energy capabilities are based on an annual plant factor of 60%
the first full year of operation and 75% thereafter. These annual
plant factors include deductions for energy reserves and scheduled

maintenance.



TABLE 1

COMPUTATION OF CANADIAN ENTITLEMENT

Generation Figures are in Average Megawatts; Load Factors, in Percent

Determination of Dependable Capacity Credited to Canadian Storage

Critical Period Average Rate of Generation with Canadian Storage, Step IT . . 9,085
Critical Period Average Rate of Generation without Canadian Storage, Step III 7,042
Gain Due 'to Canadian StOTARE . s + wiie %% & o & & @ ¢ W & & & % % 4% % 4 & & 2,043
Estimated Average Critical Period Load Factor -- Percent . . . . . . . . . . 69.322
Dependable Capacity Gain 1/ « v s o #» o v w o o s s o 6 a6 6 o 5 v o0 w & & 25947
Canadian Share of Dependable Capacity . . . . . & &« v 4 & 4 4 4 & & & o o« =« & 1,473.5

Determination of Increase in Average Annual Usable Energy

Step II (with Canadian Storage)

Annval PIvm Hydro EREXEY = o« o 6 o o 4 % @ @& & s 8 & e 5 5 @ % B e e 8,933
Thermal Replacement ERETBY . « « « o « « o o o o o o s o o o s o s s o o » 2,075
Other Usable Secondary BOGYEY « + o s s & @ 4 % & s & & % % 6.6 8 5 o 3 % 275

System Annual Average Usable Energy . . . + « « o« &« « o o o« & &+ « « « « o 11,283

Step ITI (without Canadian Storage)

Annual Firm Hydro EReLEY .« « = o o s s s s o & o s & s & & &/ s o § o s & 6,590
Thermal Replacement Energy . . : « o o« o o o o o o o o s s o o s o s o o+ +» 2,79
Otlier Usable Secondary EneXEY <« < n o 6 & v @ @ 4 6 6 5 & & % @ @3 .6 5 % & 708
System Annual Average Usable Energy . . . . . . + + « + « +« &« « + « « . . 10,088
Average Annual Usable Energy Gain . . . . . . v & v v 4 v v 4 o o v o v o u . 1,195
Canadian Share of Average Annual Energy Gain . . . . . . + v v & & « « « + . 597.5

1/ Dependable capacity gain credited to Canadian storage equals gain in critical
period average rate of generation divided by the estimated average critical
period load factor.



SUORKY OF FOWEX RECULATIONS FOR 1981-82
¥R THE

COMPUTATION OF CANADLAN ENTITLDGENT
TO DOWNSTALAM MENEFITS

SIEF 1 11 STEF L1
Nominal Critical Cricical
Installed Jansary Period Janvary Period Averags Janaary Average
PROIECTS Nusber | Peaking Usable | Peaking Avarage Ueable | Peshing Average Annusl Usable | Peaking Asnual
of Capacity | Storage [Capability| Generation| Stovage |Capability ton g |Capability Canevation
Daite L] | 1000 AY | W | W} J000 AF L m ] v 11000 AT | !
LAMADLAR
Hica 7.000 1,000
Arrow 1,100 1,100
Dnamc an 1,4 iE |
Subtotal ﬁf!g n,
BASE FEDRIAL STSTEN
Kungry Horse . 3 3,161 0 " 3,008 206 13 103 3,008 80 m 1a
Albal falla ) “ 10155 2 ! 1158 2 0 1 | s 3 b 2
Crand Coules N2 6,519 5.0 6, 50% 2,018 5,012 6,470 1,175 ., S0 3,982 1,224 2,263
Chinf Joseph 1) 2,41 1,412 1,088 1,412 1,001 L.3% 1,412 o 1,257
Tce Marbor L] 693 69) 17 &%) 223 03 &53 170 303
MeNary 14 1,127 1,127 &40 1,124 591 51 1,124 Le] 2
John Dey 16 2,484 335 2,484 ” 2,484 " 1,288 2,404 [T 1,230
The Dalles 3 2,018 2,018 s 2,018 795 1,09 2,018 [} 1.01%
Beaseville 12 - 18 963 !g eI 378 3 #63 487 _’_&ﬁ‘
Subtotal 16,600 10,083 18,401 [X3] 9,233 16,400 6,025 . .2 15,878 &, 341 K
BASE SYSYEN BON-FEDERAL
Kootenay Lake (Canadisn) LT (74 17
3 a8 1,219 15 ] i1 1,219 s e 120 1,219 178 148 i
L) w0 a0 35 b+ i b 3
3 542 i LS b 148 2 14 210 43 158 i
L 130 i 106 13 9 124 130 104 124
L] T4 n s 1o 45 Al n 51 &7
3 223 b3
10 842 LtH (%) LIH 409 RIL] I3 w9 AT
2 5 617 $1 8 616 30 3 48 T8 s & 4%
1 1,267 1,187 o 1,287 133 714 1,267 ) &n
Rock Taland 18 Shi 544 s i 62 2z ILe 182 303
Wanapum 10 s86 986 457 986 Y14 £63 86 M7 00
Friest Raplde io 912 12 m 2 AvS [+31 91 57 67
Brownles & 450 80 450 0 4 450 151 6y LLLd m :5: 25:
b . 120 110 & &
Sateat | B B ow R B M| B =R
TOTAL BASE SYSTEM WYORD 22,99 1,86 12,799 9,003 18,2% 22,728 083 11,691 12,754 22,309 T.082 11,188
izl 3
Libby 4 a8 4.9 s 199
Boundary 4 650 650 360
Spokane River Plants 153 132 »
Hells Canyon 3 &50 450 175
Dvorshak 3 460 2,015 433 183
Lower Cranite L] w30 30 s
Little GCocww L] ¥30 90 148
Lower Monumental L3 930 #30 e
Pelton and Rownd Butte 454 74 & 4
stecat sie | T osmt o
Independent Rescurces &, 862 8,59 h1m 1,13
TOTAL HYDR) EESOURCES 32,151 45,442 32,198 13,092
MISCELLANEOUS CONTRACTS 3 L]
MLl pEsoumces 1/
Existing Thermal Placts 1.%0) pLl ]
Cenctralia 71l & 02 1,300 23
Jim Sridge « B0, 8N 2,000 1,400
Colsteip #1 & 02 10 m
Trejm 1,13 a2
wr 2 1,100 760
Coletrip #3 & 0 980 73
Boardman Coal 500 bHY
Added T™hermal Requirement 2,222 1,39
TUTAL THERMAL RESOURCES 11,065 o, 908
TOTAL IMPORTS 1% [T
ESTIMATED MYDRO MA INTENMANCE =19 =50
TOTAL RESOURCES (NTDROD AND THEMMAL) 43,513 10,480
st 3,626 —
RESOURCES AVAILABLE FOR LOAD 40,887 0,480
ESTIMTED LoAD
Faciite Morthuest Ares 32,800 20,480
SURFLUS OR (DEFICIT) 8,084 o
SRITICAL PERIOO
Starte: August 16, 1928 Septesbar 1943 Septeabar 1t, 19
e 38
::;;‘ Duisickals :;tmr, 1932 April 1943 April 15, 1837
=1/ Months 20 Months 7 monthe
STUDY 10ENTIFICATION 82-41 o &k

Y Tharmal enargy m»::thg are based on an annual plant factor of 0T the firse full year of oparatton and J5I thersmafter. Thass annual plant factars tnclude deducticns

for energy Tves

[T

Peak resarves are 81 of peak load! enargy reserve deductions bave been tncluded in thermal plant emergy capabllity.
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