Load Shaping

The load shaping product provides purchasers with the ability to deviate from their forecasted
BPA purchases because of deviations between forecasted and actud retail load. With this
product, the customer paysfor only the amount of power delivered, a the applicablerate.
BPA proposesto offer four load shaping products Full Load Shaping, Partid Load Shaping,
Indugtria Exemption, and DSl Load Shaping. The sudiesfor Indugtria Exemption and DS
Load Shaping follow the sudy for Full and Partid Load Shaping

Full Load Shaping coversdl deviations between forecasted and actud retail loads. Partid Load
Shaping dlows the cusomer to select aMW amount of protection for fluctuations between
forecagted and actud retall load to be covered by BPA. Indudtrid Exemption adlowsa
cugomer to exclude certain indudtria loads from Full Load Shaping. With the Indudria
Exemption product, the purchaser will pay a premium for postive deviations between forecast
and actua load and a charge for revenue losses due to neggtive deviations from the forecast
amount of the exempt load. DSl Load Shaping assures that a cusomer may vary monthly
energy deliveries up to 15 percent above or below that month’ senergy nomination. Aslongas
energy ddiveriesfluctuate within this band for a gven month, the cusomer will be relieved of the
take-or-pay obligation on the variaions bel ow that month’ snomination. Likewise, the cusomer
isassured of paying the contract rate for energy variations not exceeding 15 percent above that
month’ s nomination.

Methodol ogy

FULL LOAD SHAPING

The methodology approximetes the amount of incremental or margnal cos risk BPA mugt bear
in providing the load shaping product on afirm bads. Egimates of the risk were based on
probabilities of BPA salesvarying from forecast due to variations from forecast of the
purchaser’ sretal load. All cadculaionswere donein nomind dollars unless dated otherwise
below.

Energy:

Preliminary seasond and diurna PF rates derived from the 1996 rate case Margna Cogt
Analysswere used to edtimate BPA’ s PF rates, usng an assumed average PF rate for all
power purchasesfor utility cusomers of 24.4 mills per KWh (See Table D). The sudy was
prepared prior to final PF rates being available. These seasond and diurnd rate esimates are
shown in Table D.

The Load Shaping sudy sdected from the Risk Andyss for each month of the rate period, the
medium load forecast. The medium load forecast was reduced for 700 MWs of indudtrid



exemptions and reduced by Tacoma sload. The Load Shaping sudy selected from the Risk
Analyss, for each month of the rate period, the postive and neggtive deviations from the
medium load forecast of tota retail 10ad associated with economic conditions that had 30% and
10% probabilities of occurrence, and assumed 20% probability of zero deviation. Postive and
negetive deviations for five weather conditions with the same probability digribution were
determined. Thisyidds 25 joint probability digributionsfor each month for the sudy, and
resulting amounts of load deviation. (See Table A, fn. 6&38).

Each of the 25 deviations for each diurnd period during each month were added to the amount
of BPA planned purchases from NFRAP in the case of postive total deviations, or added as
the next increment of sdesto the Pacific Southwest from NFRAP in the case of negetive totd
deviations. The purchase quantities (postive deviations) associated with those 25 deviations
were inserted into the total purchase rate equation (See Table C).  The sales quantities
(negetive deviations) associated with the 25 deviations were inserted into the tota sales
equations (See Table F), reaulting in the next lower nonfirm sale price. As described in our
supplementa direct and rebutta tesimony the purchase and sd e equations have been changed
for the find Load Shaping Anaydsto be based on the Margna Cog Analyss

The sudy next cal cul ates the difference between the incrementd purchase cod in the case of
positive deviations, or next lower nonfirm sale price in the case of negetive deviations, and the
edimated PF rate for each month and diurnal period. Neggtive differences are benefitsto BPA
and postive differences are cogsto BPA. The quantity of each of the 25 deviationsis
converted to a percent of the medium load forecast and that percent is multiplied by the
probability of the economic condition, the probability of the weether condition, and the
difference between the PF rate and the incrementa cost or decremental revenues for that
deviation. The results are summed by diurna period and month and weighted in proportion to
the number of heavy and light load hours (See Tables FY97 - FY01 fn 8), to develop a cost
per kilowatt-hour of medium forecast load. The results are converted to present value by month
for the rate period usng a 7.8% discount rate (See Table G).

Demand:

The deviation in peak demand was assumed to be proportiond to the energy deviation. The
proportionate amount of deviation associated with worgt case weether conditionsin each month
isadded to the proportionate amount of deviation associated with each economic scenario.
These deviations were multiplied by the probability of each economic scenario (See Table E fn
4). This product was multiplied by the vaue of capacity, from BPA’ srate proposa, by month
asshown in Table E, which is $0.87 per kW-mo., for the 5 year rate period. These probability
weighted costs were summed across the five economic scenariosto get an expected cost by
month for the rate period. Each of the monthly cogs were then divided by the number of hours
in each month to get amills per kWh cos. These costs were converted to present value by
month over the 5 year period at a 7.8% discount rate (See Table G).



Reaults

The present vaue of the cogtsfor energy and capacity were summed by month. The values
were then levelized by month over the 5 year rate period, a a 7.8% discount rate. The monthly
levelized vaues were averaged and rounded to get a Snge average annua cost (See Table G).

Thetota cog of Full Load Shaping is 0.32 mills per kWh. (See Table G)

PARTIAL LOAD SHAPING

To determine the charge for Partid Load Shaping, BPA estimated totd Full Load Shaping
revenues assuming al 1981 and 1996 power sales contract PF customers purchased Full Load
Shaping for their entire load (Tacomaand Indugtrid Exemption loads were excluded) and
dividing those revenues by the average monthly deviation in aMW times the average hoursin a
month (730). Thisresultsin arounded per MWh per hr. cogt of $2.27. (See Table G, line 50,
column H).

INDUSTRIAL EXEMPTION

The Indugtrid Exemption alows any customer purchasng Full Load Shaping to exempt an
indugrid load from Full Load Shaping. It isgenerdly used for loads of 5 aMW or larger. For
1981 Contract purchasers, the exemption resultsin areduction in the amount of BPA deliveries
to which Full Load Shaping charges apply. For 1996 Contract purchasers, the exempted
indugry’ sload isexcluded fromtotd retal load to which the Full Load Shaping charge gpplies
Indudtrial Exemption is available to cusomerswho have indudrid loadsthat are predictable
enough that aforecast made two months prior to the gart of the billing month can accurately
describe the monthly HLH energy and LLH energy for the load. With an Indugtrid Exemption,
the cusomer pays an Indugtria Exemption load shaping charge for the difference between
forecast and actud Industria Exemption loads

The cusomer will provide BPA with a monthly forecast of heavy load hour (HLH) energy and
light load hour (LLH) energy for each exempt indudrid load. When actud energy useisless
than forecagt the cusomer will pay for that 1oad shaping for the Indudtrid Exemption load at the
rate of 1.16 millgkWh on the difference between forecast and actud energy use. For actud
hourly energy use above forecad, the cusomer will pay for load shaping for the Indudtrid
Exemption load at the rate of 1.16 millskWh on the difference between forecas and actua
energy use. If the cusomer varies from the forecast by more +1/-5% for more than one month
out of any 9x-month period, the load may lose the exemption. Detals of the rights of deviations
for exempt indudtria loads and of the tes are gated in the GRSP sections rdating to Indugtria
Exemption.



The gudy was done usng PF rates, the average non-firm salesrate from the Full Load Shaping
andyssand the average cos of purchased power plus purchased capacity from the Full Load
Shaping andyss (see Table H). The study assumed a subscription of 700 MWs of plant
cagpacity for the Indudtriad Exemption product, based on aforecast of load that would qudify for
the exemption, a maximum curtailment of 5% (the limit of coverage under this product) and a
probability of the outage occurring of 10% in any month. That probability was chosen to dlow
areasonable amount of curtallment for a gable indudrid load. The sudy ca culates the number
of MWhs of outage that could occur in each month, as the product of the 5% neggtive deviation
bandwidth times expected Indudria Exemption of 700 MWstimesthe hoursin each
month.(see Table Jfn 1). The sudy assumed that the MWhs of reduction from forecast were
s0ld as nonfirm energy to the Pacific Southwest. The value of those salesis etimated from the
Full Load Shaping Andysis (see Table H). The difference between the PF and nonfirm sales
price was then multiplied by the outage in MWh times the assumed probability of the outage
occurring in this month (10%) (The probability of outage, and of overruns, has been revised to
correct an error in the supplementd Indugtrid Exemption Andyss). This procedure was
duplicated for each month of each year in the rate period. The monthly val ues were summed
and the resulting annua va ues were then converted to present vadue and levelized usnga 7.8%
discount rate to get five-year cods

The sudy cdculates the number of MWhs of energy overrunsthat could occur in each month,
asthe product of the 1% postive deviation bandwidth times expected Industria Exemption of
700 MWstimesthe hoursin each month.(see Table Jfn 10). The sudy assumed that BPA
purchased the MWhs of energy overrun on the surplus firm market a the average of the
purchase prices from the Full Load Shaping Andyss (see Table H fn 2). The difference
between the PF rate and surplus-firm purchase price was then multiplied by the outage in

MWhs times the assumed probability of the overrun occurring in that month (10%). This
procedure was duplicated for each month of each year in the rate period. The monthly vaues
were summed and the resulting annua val ues were then converted to present value and levelized
usng a 7.8% discount rate to get five year cods.

The levelized cogs of pogtive and negetive deviations were summed and rounded to 1.16
millskwh.

DSI LOAD SHAPING

Determining the Amount of Variation Around Monthly Nomination

BPA determined the likelihood of up to a 15% increase or decrease in actua firm energy
deliveries from the medium forecast of non-aluminum DSl load. BPA assumed a 25% chance
of both a 15% overrun and a 15% underrun. Multiplying the MW quantity of fluctuation by the
probability of the fluctuation resultsin an esimate of the expected MW fluctuation.



Product Cost
Energy

BPA firs developed a st of 5-yr. IP rates usng the average delivered IP rate of
22.6 millgkwWh and gpplying the margna cogts from the MCA to arrive & monthly HLH and
LLH IPrates.

For energy deiveriesin excess of amonth’ snomination, BPA will either make additiond
purchasesto meet these ddliveries or forego an dternate sdles opportunity.  Such purchases or
foregone sales are assumed to be a the nomina market firm power price for each month in
each year from the Full Load Shaping product sudy.

For energy ddiveries beow amonth’ snominations, BPA will sl into the nonfirm market at the
monthly nonfirm energy prices Such sales are assumed to be made at the nomina nonfirm
market price for each month of each year from the Full Load Shaping product sudy. BPA slIs
into the non-firm market because BPA cannot know whether the cusomer will take delivery of
the nominated amounts until the workday before ddivery. The energy sold into the nonfirm
market will have a price lower than the delivery price, while the cogt of energy purchased to
meet additiond deliveries may be ether above or below BPA’ sfirm energy rate.

Demand

The deviation in peak demand was assumed to be proportiond to the energy deviation. The
cog of additiona demand is captured by including capacity cogtsin the on-peak power
purchase prices used to cogt deviationsin excess of amonths nominations. Seethetable
labeled Development of Estimated IP Firm Energy Prices and Spot Firm Market Prices
footnote 4.

Determining the Total Cost of DSI Load Shaping

The additiona expected energy ddliveries were multiplied by the difference between the firm
purchase price and the assumed IP rate for that month, and the deliveries below medium
forecast were multiplied by the difference between the nonfirm price and the assumed IP rate.
Then, for each month, these amounts are summed to obtain the estimated cog of providing this
service for that month. This estimated cos was then divided by the Cal culated Energy Capacity
for that month. Next, the present vaue of each month’ s cogst was determined for the 5-year
rate period, usng a 7.8% discount rate. Next, monthly levelized cogs were determined for
each month in the 5-year rate period. A monthly levelized cost was determined for each month
using the monthly cogsfor each year and a discount rate of 7.8 percent. Findly, one cogt of
$201/CEC/month was determined by taking the smple average of the 12 levdized codts



Determining Product Price and Billing Factor

The price of $201 per aMW per month of Calculated Energy Capacity was cdculated as
described above. The* Caculated Energy Capacity” isBPA’ sedimate of average monthly firm
energy use for DSl plants operating at full capacity based on higorica data. Detalls of the the
determination of Calculated Energy Capacity may be found in the GRSPsrdating to Cal culated

Energy Capacity.
Utility Factor

BPA multipliesthe charge for Full Load Shaping and Load Regulation by the Utility Factor for
cugtomers purchasng those products under the 1981 Power Sdles Contract. The Utility Factor
isdesgned to ensure an equitable dlocation among customers of the cost of those services
The factor modifiesthe Full Load Shaping and Load Regulation ratesto create a more direct
relationship between the cogsincurred by BPA for providing these services to specific
customers and the actua charge assessed.

The cog of providing the Full Load Shaping and Load Regulation servicesisrlated to the Sze
of the cusomer’ sretail load, not to the amount of power the cusomer purchases from BPA.
Without the Utility Factor adjusment, those cusomersthat purchase only a portion of ther
power from BPA would pay proportionately lessfor the Load Shaping and Load Regulation
services than those cusomersthat purchase dl of their power from BPA. The gpplication of the
Utility Factor adjugsthe cusomer’ s Full Load Shaping and Load Reguletion rate such that the
cog pad by each cusomer for these senvicesisrd ative to the Sze of their retail load. Because
some cusomers may have extremdy large Utility Factors, BPA will cap Utility Factorsat Six.
BPA’ sedimate of cusgomer Utility Factorsisincluded in this documentation.

BPA will use the following methodology to ca culate the Utility Factor for each Fiscal Year, with
informetion from the following sources, if provided by the utility, or usng BPA’ s etimete of the
necessary informeation:

1. BPA power hills
2. Cugtomer Financid and Operating Report (end of year)
3. Generation Report(s) (where gpplicable)

BPA will cdculate apurchaser’ sTotd Retall Load for the previous Cdendar Year by
agyregating dl energy (KwWh) purchased and/or generated to meet load during the Caendar
Year. Thiscaculation will be made from the information described above submitted by the
purchaser to its BPA Account Executive or Digrict Saes Office for the previous Caendar
Year. If the purchaser falsto submit a Financid and Operating Report, and Generation Report
as gpplicable, by June 1 following the Caendar Year, BPA will prepare an etimete of the
purchaser’ s Totd Retall Load for the previous Cadendar Y ear, after conaultation with the



purchaser. For the purpose of determining the Utility Factor for the Full Load Shaping charge
only, Total Retail Load isadjusted to exclude New Large Sing e Loads served with dedicated
resources pursuant to section 8(e) of the 1981 Contract.

Utility Factor for the applicable Fiscd Year for Metered Requirements cusomers = Totd Retall
Load for the previous Calendar Y ear, adjusted for the Full Load Shaping charge only to
exclude New Large Singe Loads served with dedicated resources pursuant to section 8(e) of
the 1981 Contract + Energy Purchases under the 1981 Contract for the previous Cdendar
Year. For Actua Computed Requirements customers, the divisor is Computed Energy
Maximum for the previous Cdendar Year. If the Utility Factor as cadculated by the foregoing
formula exceeds 9x, the Utility Factor will be capped at sx.

For cusomers who choose an Indudtrid Exemption, an Adjusted Utility Factor is calculated for
the Full Load Shaping charge on amonthly bass. The caculation for the Adjusted Utility
Factor for Metered Requirements cusomersisasfollows (1/12 timesthe cusomer’ sTotd
Retail Load for the gpplicable caendar year, excluding New Large Singe Loads served with
dedicated resources, minus the Indugrid Exemption forecadt for the current month) divided by
(1/12 times the cusomer’ s BPA purchases for the gpplicable cdendar year, excluding New
Large Sing e Loads served with dedicated resources, minus the Indudtrid Exemption forecast
for the current month). The caculation of the Adjusted Utility Factor for Actua Computed
Requirements cusomersis (1/12 timesthe cusomer’ s Totd Retail Load for the gpplicable
caendar year, excluding New Large Singe Loads served with dedicated resources, minus the
Indudrid Exemption forecadt for the current month) divided by (1/12 timesthe customer’ s
Computed Energy Maximum for the gpplicable cdendar year, excluding New Large Snge
Loads served with dedicated resources, minus the Industrid Exemption forecad for the current
month).

The Full Load Shaping and Load Regulation charges are multiplied by the Utility Factor to
determine the rates for Full Load Shaping and Load Regulation. For cusomerswith Indudrid
Exemption load, the Full Load Shaping charge is multiplied by the Adjusted Utility Factor to
determine the Full Load Shaping rate. In determining the Utility Factor and Adjugted Utility
Factor for Full Load Shaping, New Large Single Loads served with dedicated resources
pursuant to section 8(e) of the 1981 Contract are excluded from Totd Retail Load. The divisor
for both the Utility Factor and Adjusted Utility Factor for Metered Requirements cusomersis
BPA purchases, and for Actud Computed Requirements cusomersis Computed Energy
Maximum,

Bonneville has updated the following table of Cdendar Year 1994 Utility Factors from the
supplementd proposa only to re-ca culate Utility Factorsfor Actua Computed Requirements
customers usng Computed Energy Maximum for the divisor ingead of BPA purchases. BPA
will be preparing updated Utility Factors with cusomersin the manner described above.



