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Dear Mr. Williams: 

Subject: 
i 
Review of Peaking Power Needs in the Pacific 
Jorthwest (EMD-80-4,6) 

-1 CI. --y-y--.;: . 
This is in response to your letter of September 27, 

1979, concerning our recent review of the Libby Reregulating 
Dam Project. Your letter reques%ed that our work address: 

--The benefit-cost analysis used to justify the 
Libby Reregulating dam. 

--The effect reduced river fluctuations would have 
on power generation. 

--The sustained peaking adjustment used for the first 
time in the West Group utilities' forecast for 
1979-99. 

The first two of the three mat%ers were covered in our 
report of November 20, 1979. l/ With respect to the benefit- 
cost analysis, we reported that the Corps of Engineers had 
overstated the project's benefits b 
inappropriate calculation methods. % 

;~i;~r;~@@$~d 

conduct a new benefit-cost study using more a propriate 
methodology and more precise data. 

Regardi g the effects of river fluctuations, our report 
showed that Iif educed fluctuation limits could impair operating 
flexibility of the main dam and decrease power benefits at 
the reregulating dami/ *We found no evidence of significant 
benefits to fisheries or other purposes which would justify 
reduced fluctuation limits. 

A/"Montana's Libby Dam Project: More Study Needed Before 
Adding Generators and a Reregulating Dam," END-80-25, 
Nov. 20, 1973, 

(005201) 
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Information bearing on peak power planning in the 
Facific Northwest, and more specifically on the sustained 
peaking adjustment, was provided to you and the Montana 
congressional delegation in our briefing on May 9, 1979. 
That information-- supplemented somewhat with the results 
of our recent work-- is documented in enclosure I. Our 
analysis of the sustained peaking adjustment indicated 
that, in concept, it is an improved way of measuring the 
sustained capability of the Federal hydropower system. It 
is a new adjustment, however, and may need to be refined. 

Our previous review of electrical energy options for 
the region l/ and a brief scrutiny of the West Group 
utilities' 7979-99 forecasts indicated that--regardless 
of the accuracy of the sustained peaking adjustment-- 
uncertainty exists about how best to meet future peaking 
needs. Conservative aspects of the West Group forecast 
and the presence of several alternative ways to balance 
peak power supply and demand indicate to us that important 
decisions need not be hurried. Regional power planners 
should not rush to build additional peaking units, but 
should take adequate time to scrutinize forecasting prac- 
tices and to evaluate the costs and benefits of alternative 
ways to meet peak power needs. 

In summary, we trust that our report of November 20 
and enclosure I will fully meet the needs expressed in 
your letter of September 27. We would be pleased to 
meet with you or your representatives to further explain 
our views on these matters. 

Sincerely yours, fl 

,./q .- ,’ ‘~ 
c #y ’ I’ 

N4 
;/’ / d /-, 

f 

/J. extfir Peat 
/ Director / : 

Enclosures - 2 
f / 
L/ 

L/"Region at the Crossroads --The Pacific Northwest Searches 
for New Sources of Electric Energy," EMD-78-76, Aug. 10, 
1978. 
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ENCLOSURE I ENCLOSURE I 

PEAK POWER PLANNING IN THE 

PACIFIC NORTHWEST 

FORECASTING LOADS AND RESOURCES 

Each year the Pacific Northwest Utilities Conference 
Committee (PNUCC) estimates the region's need for additional 
power resources in two reports, the "West Group Forecast 
of Power Loads and Resources" and the "Long-Range Projection 
of Power Loads and Resources for Thermal Planning." The 
West Group Forecast summarizes regional loads and resources 
for 11 future years, while the Long-Range Projection covers 
a 20-year planning period and presents a more detailed 
analysis of loads and resources for each major utility in 
the region. (See enc. II.) 

Each of these reports matches existing and planned 
generating facilities against load forecasts. If the 
reports indicate a future energy or peaking deficit for 
the region, the individual utility with the largest deficit 
becomes a likely candidate to sponsor a new generating 
project. Other utilities with probable deficits are can- 
didates for joint participation in the new project. 
Ronneville Power Administration (BPA) coordinates itsTh;Go 
plans with regional utility planning, and according to a 
BPA internal memorandum, "BPA planning will be based 
upon the PNUCC Long-Range Projection of Power Loads and 
Resources * * *." 

Within the region, other organizations--such as 
State energy departments --also prepare forecasts of 
average energy needs. But PNUCC makes the only forecast 
of the region's peak power needs. The manner in which 
PNUCC forecasts the region's peaking loads and resources 
is discussed briefly below. 

Peakloads 

The projected regional peakloads shown in the PNUCC 
Forecast and Long-Range Projection represent the estimated 
maximum average 60-minute load. PNUCC's projection was 
not developed as a single forecast. It is a compilation 
of the estimated loads of BPA and 12 public and private 
utilities. BPA's load, in itself, includes input for 
(1) about 100 utilities which BPA helps in making fore- 
casts, (2) three utilities which make their own forecasts, 
and (3) both the firm and interruptible power loads of 
Bonneville's direct service industrial customers (DSIs). 

3 



ENCLOSURE I ENCLOSURE I 

These individual energy forecasts form the basis for 
determining peaking needs. According to PNUCC officials, 
the utilities generally derive their peaking forecasts 
from their energy forecasts, based on historical relation- 
ships between peakloads and average energy loads. The 
accuracy of PNUCC's peaking forecasts, therefore, is 
directly related to the accuracy of the individual utili- 
ties' energy forecasts. 

We did not review the various individual forecasts 
which are aggregated in the PNUCC projections. However, we 
do have some concerns about the accuracy of PNUCC's peaking 
forecast for the region. These concerns are discussed in 
a later section of this report. 

-Peaking resources 

PNUCC's estimates of the region's peaking resources 
are developed in two steps. The first step involves calcu- 
lating the region's gross capability by adding together the 
rated capacities of all thermal and hydroelectric generating 
facilities. Both existing and planned facilities are 
included in this projection. New thermal plants are 
included if PNUCC considers %hem essential to meet area 
load requirements. Inclusion of a new thermal plant 
usually implies that major equipment has been ordered and 
plant sponsors have been identified. The criteria for 
including new Federal hydro projects in the forecast require 
that the projects are authorized and under construction, 
or are funded for construction or preconstruction planning. 
Non-Federal hydroprojects are included if they have been 
licensed by the Federal Energy Regulatory Commission. The 
capabilities of hydroelectric plants are based on their 
expected output during critical streamflow conditions. 

The second step in resource planning consists of (1) 
providing long-term reliability by reserving some of the 
gross generating capacity to cover contingencies and (2) 
adjusting the rated capacity of hydropower facilities to 
recognize, for planning purposes, that the hydroelectric 
system cannot maintain its instantaneous peak output for 
extended periods. This last factor is known as the 
"sustained peaking adjustment." 

As shown in enclosure II, regional peaking reserves are 
broken down in the Long-Range Projection into four major 
categories. The combined reserve requirement for these 

4 



ENCLOSURE I ENCLOSURE I 

categories is specified in the uniform regional planning 
assumptions adopted by PNUCC to be the greater of 

--forced outage reserves (computed so that the 
probability of a loss of load will not exceed 
5 percent per year), plus one-half year's load 
growth and hydro maintenance (a statistical 
criterion), or 

--12 percent of the peakload for the first year of 
the forecast, increasing 1 percent per year up to 20 
percent and remaining at 20 percent thereafter. 
This is a "rolling" criterion which starts anew at 
12 percent at the beginning of each annual forecast. 

The "rolling" criterion has been used in all recent PNUCC 
forecasts. 

ANALYSIS OF TI!E SUSTAINED 
PEAKING ADJUSTMENT 

We exami ed the sustained peaking adjustment in some 
detail becaus i?if it 
delegation. ThPB w&&2ZZr:E: ~~et~~r~YZZ in 
PNUCC's 1979 forecast. It reduced the reported capability 
of the Federal hydrosystem by about 1,400 megawatts 1/ and 
contributed significantly to PNUCC's projected peaking 
deficits/ The rationale for the sustained peaking adjust- 
ment is described below. 

4he Federal Columbia River Power System consists of 
a series of 30 dams, each of which has one or more in- 
stalled hydroelectric generators. The maximum instantaneous 
electric output from this system is dependent on the height 
of the water behind each dam at a particular time. The 
system cannot be counted on to continuously operate at 
this instantaneous output level,'however, for several 
reasons: / 

&/The sustained peaking adjustment shown in the forecast 
included 1,543 megawatts due to temporary restriction on 
the output from Grand Coulee Dam. We have not included 
this restriction in this discussion of the sustained 
peaking. 
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--Some dams cannot store enough water to produce 
their maximum power over extended periods of 
time. 

--The water being used at one dam can be replaced 
with water released from the next dam upstream. 
In many cases, however, it takes considerable 
time for the water to travel from one dam to 
the next. During this delay, the downstream 
dam's output is limited. 

--Hydraulic imbalance prevents certain dams from 
operating at their full capacity without spilling 
wa%er. l/ The turbines in an upstream dam may not 
be able-to discharge water as fast as a downstream 
dam, and as a result the downstream plant could 
run low on water unless the upstream project both 
generates and spills. The reverse situation (the 
downstream dam has more limited capacity than the 
upstream dam) can also occur, in which case the 
upstream dam would have to reduce its output to 
prevent spilling at the downstream project. 

--Nonpower constraints, such as river fluctuation 
limits and minimum flow requirements for naviga- 
tion, recreation, or fishing interests, may limit 
the output which could otherwise be achieved at 
hydropower projects. 

Until 1979, regional power planners had attempted to 
account for these limiting factors by applying a 5-percent 
"realization" (reduction) factor to the Federal hydro- 
system's installed peaking capacity. However, BPA offi- 
cials had recognized for some time that the realization 
factor only approximated the real limitations on the sus- 
tained peaking capability of the Federal hydrosystem. 

-Bin its 1979 forecast BPA substituted a "sustained peaking 
adjustment" for the realization factor on the Federal 
hydrosystem. 

--$3 The sustained peaking adjustment reduces the Federal 
hydrosystem's projected capacity to the highest average 

l-/The passing of water over the dam rather than through 
the turbines. . 

. 
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level which it can maintain for 10 hours per day, 5 days 
per week. BPA determined this adjustment through com- 
puter simulation, assuming critical (1936-37) water 
conditions, no significant spillage, and compliance with 
all nonpower constraints 

4 
flow rates, fluctuation rates, 

etc.). The simulation s owed that the highest lo-hour 
sustained load which the Federal hydrosystem could meet 
was about 12 percent (2,400 MW) below the system's l-hour 
peak. The major cause of this reduction was an inability 
of upstream reservoirs to supply sufficient water to main- 
tain water levels in downstream plants. This condition is 
reportedly most pronounced a% four Lower Snake River dams. 
Only when the Salmon River, which is unregulated by dams, 
flows high in the spring runoff is there sufficient water 
to fully load the Lower Snake River generating plants for 

, sustained periods. According to BPA officials, the sustain-- 
able peak would not increase very much in good water years. 

We believe x that BPA's sustained peaking adjustment is 
a valid refinement for measuring the Federal hydrosystem's 
capabilities. Although this adjustment was applied only to 
the Federal hydrosystem in PNUCC's 1979-99 forecast, several 
northwest utilities have recognized the need to apply such 
adjustments t 

% 
their hydrosystemsfl We should point out, 

however; that ncertainty exists as to what time period best 
represents a sustained regional peaking need 

J 
BPA selected 

a IO-hour period as being most representati e, but it has 
also considered 6- and 14-hour peak periods. The Corps of 
Engineers believes a 14-hour peak period (which would lower 
projected capabilities by another 600 MW) would be better 
because a longer peak is more likely during periods when 
extremely cold weather causes high demand. 

NEED FOR ADDITIONAL PEAKING RESOURCES 

BPA's introduction of the sustained peaking adjustment 
caused PNUCC to project serious peaking deficits in 8 out 
of the next 11 years. Although we agree with the use of 
a sustained peaking adjustment, we doubt that additional 
peaking facilities are so urgent1 
decisions should be rushed. 0 
power planning practices led H 

ee that important 
rief iew of regional 

o believe that regional 
power planners should not hurry their judgments on construct- 
ing new peaking facilities because (1) present forecasting 
methodologies are questionable and (2) adequate time should 
be taken to thoroughly compare the costs and benefits of 
alternative means of meeting peak power needs. 

7 
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FORECASTING METHODS USED 

Comparability of loads and resources 

The deficits shown in the PNUCC forecast represent the 
difference between the maximum l-hour load and the highest 
average generation which can be sustained for a lo-hour 
period. A BPA official told us that such an imbalanced 
comparison would show a larger deficit than is actually the 
case. However, he thought that the difference would not 
be great. We believe that good planning requires use of a 
forecasted peakload which is comparable to the forecasted 
available resources--i.e., a lo-hour sustained peakload 
should be compared to a lo-hour sustained generating capa- 
city. We noticed that the average sustained peakload on 
the RPA system during one extremely cold week in the winter 
of 1978-79 was about 8 percent below the highest l-hour 
peakload. If this relationship holds true for all peak- 
loads in the region, PNUCC's forecast peak could be re- 
duced by over 2,000 MW. This would eliminate most of 
the peak power deficits forecasted by PNUCC through 1989. 

Planning reserves based on conservative policies 

Based on certain assumptions we believe that PNUCC's 
reserves for contingencies may be overly conservative. 
Three factors contribute to this conclusion. First, loss- 
of-load calculations are based on the probability of no 
more than one expected outage in 21) years. Most utilities 
in other regions require a reliability of no more than one 
expected outage in 10 years --a level which may still be too 
high, according to a recent report by the Congressional Re- 
search Service. l/ Second, the region's planned reliability 
appears to have Feen even greater than this once-in-20-years 
probability, because of the conservative "rolling" criter- 
ion used for estimating system reserve requirements. Final- 
lYt over 1,000 MW of power sold by BPA to its direct serv- 
ice industrial customers can be interrupted at any time 
for any reason, and could be used as system reserves to 
help meet peaking needs. 2,' This reserve, however, has 

L/"Are the Electric Utilities Gold Plated? A Perspective 
on Electric Utility Reliability," Congressional Research 
Service, Apr. 1979. 

z/The potential use of the interruptible DSI load as a 
regional reserve is discussed in more detail in our 
Report, "Impacts and Implications of the Pacific Northwest 
Power Bill," EMD-79-105, Sept. 4, 1979. 
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ENCLOSURE I ENCLOSURE I 

not been taken into account in determining the region's 
peaking surplus or deficit. 

Forecasting accuracy 

While we did not review the PNUCC peaking forecast 
in detail, we found evidence which raised questions about 
it5 accuracy. A private consulting firm which prepared 
a study 1/ of the PNUCC forecasts for EPA in 1976, identi- 
fied several deficiencies. The consultant's report showed 
that forecasting methods used by utilities were different, 
varying from simple trend analysis to sophisticated modeling 
techniques. It also showed that (1) variables used for 
forecasting differed between utilities, (2) no allowances 
were made for price elasticity, and (3) forecasts were sel- 
dom formally checked for accuracy. A PNUCC official told 
us that PNUCC cannot mandate that utilities use any standard 
forecasting methodology assumptions nor do they check to 
see if the uniform regional planning assumptions are being 
followed. We also noticed that, although PNUCC has been 
reducing its projected rate of increase for peak loads, 
actual peak loads in the region reportedly averaged nearly 
8 percent below forecasted peakloads during the period 
1973 to 1977. 

ALTERNATIVES TO MEETING PEAKING NEEDS 

Spillinq water to meet peaks 

Gains in peaking capability could be made by spilling 
water when necessary. Such a procedure sacrifices energy 
which could have been generated by the water spilled and is 
therefore not a particularly desirable way of meeting peak- 
loads. Nevertheless, this procedure has been used at times 
in the past, and, according to a BPA official, Bonneville 
will do so again if it is the only way to meet the load. A 
BPA analysis showed that spilling a weekly average of 20,000 
cubic feet per second at the Dworshak Dam would increase 
the sustained peaking capability of the Lower Snake River 
plants by 1,000 IIW during peak hours. BPA computed a bene- 
fit/cost ratio of 1.9 if spills were required for 40 days 
each year, but estimated that this procedure would be needed 
only 10 days per year. The reduction to 10 days per year 

lJ"Review of Energy Forecasting Methodologies and Assump- 
tions," Ernst and Ernst, June 1976. 
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ENCLOSURE I ENCLOSURE I 

would increase the benefit/cost ratio considerably. We 
believe that BPA's benefit/cost analysis is conservative, 
and that the actual benefits from spilling water at 
Dworshak Dam could be much higher. 

Other alternatives identified by GAO 

Our report, "Montana's Libby Dam Project: More Study 
Needed Before Adding Generators and a Reregulating Dam" 

-?~._Nov. 20, 19791, identified five other poten- 
viable ways to increase generating resources and 

to better manage peak power loads. These alternatives are: 

\ 
(1 --Combustion turbines, which are similar 

to aircraft engines except that they 
drive electric generators. 

P --Cogeneration, which uses heat from indus- 
trial operations to power electrical 
generators. 

P 
--Power exchanges using the intertie, which 

stretches from California to Washington 
and has an existing capacity of 4,100 
MW. 

--Load management, which can smooth out the 
peaks in electricity use by means of remote 
control switches, thermostats, and circuit 
breakers in homes and businesses. 

i-9 --Peak pricing options, which involve increas- 
ing power prices during periods of heaviest 
demand. 

/ We believe that BPA should thoroughly analyze HWVF%& 
other potential means of balancing peakloads as a means 
of selecting the most cost-effective alternatives for 
implementation. rw ' . 

10 
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