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ABSTRACT

VandenbergAir Force Base (VAFB),located approximately50 miles north-

west of Santa Barbara,California,commissionedthe PacificNorthwest Labora-

tory(a)to conduct an economicanalysis of operatingalternativesof the

South Vandenberg Power Plant (SVPP). Recent concernover SVPP operatingand

environmentalcosts promptedVAFB personnelto consider other means to support

the Missile OperationSupportRequirement (MOSR). The natural gas-firedSVPP

was originallydesigned to support the Space TransportationSystem launch

activities. With cancellationof this mission,the SVPP has been used to

provide primary and backup electric power to supportMOSR activitiesfor the

Space Launch Complexes. This document provides economic analysis in support

of VAFB decisions about future operationof the SVPP.

This analysiscompliedwith the life-cyclecost (LCC) analytical

approach detailed in 10 CFR 436, which is used in support of all Federal

energy decisions. Many of the SVPP operationaland environmentalcost esti-

mates were providedby VAFB staff, with additionalinformationfrom vendors

and engineeringcontractors. The data were carefullyreviewed by VAFB person-

nel through several iterations.

TileLCC analysisconsistedof three primaryoperating strategies,each

with a level of serviceequal to or better than the current status-quooper-

a_ion. These scenariosare:

• Status-quooperationwhere the SVPP provides both primary and
backup MOSR power.

• Purchasedutilitypower providing primaryMOSR supportwith backup
power provided by an UninterruptiblePower Supply (UPS) system.
The SVPP would be used to providepower for long-durationpower
outages.

° Purchasedutilitypower provides primaryMOSR supportwith backup
power provided by a UPS system. A new set of dedicatedgenerators
would provide backup power for long-durationpower outages.

(a) PacificNorthwestLaboratory is operated for the U.S. Departmentof
Energy by BattelleMemorial Instituteunder Contract DE-ACO6-76RLO1830.
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Each of the strategieswas analyzedwith and withoutpeak shaving. As a

peak shaver,the SVPP would be used to offset part of the VAFB daily peak

electricalconsumptionwhich is billed at a higher rate than average electri-

cal consumption. An additionalsensitivityanalysisof alternativeoperation

scenariosincluded considerationof both current SVPP operatinghours as regu-

lated by the 1990 Permit to Operate(a)and relaxed environmentalhours of

operation,and both with and without salvage value of gas turbine components

upon SVPP retirement.

The resultsof the analysis indicatethat the SVPP is cost-effectiveas

a stand-alonepeak-shavingplant because the energy savings resultingfrom

peak shavingcan cover both the variable costs of generation and the annual

fixed costs of operation. Hence, strategiesthat includepeak shavingare

always preferredto those without peak shaving.

The most cost-effectivestrategy is to use the SVPP for continuedMOSR

power support and peak shavingduring all cost-effective,permittedhours

throughoutthe remainderof the SVPP useful life in 2009, at which time a new

UPS system could provide for MOSR power support. Even when UPS installation

is delayed as long as possible,the next most cost-effectivestrategywould be

to installa UPS system and use the SVPP as a backup generator. Of the strat-

egies analyzed,the least cost-effectiveone would be to install a UPS system

with a new dedicatedgenerator.

If environmentalconstraintslimiting hours of operation are removed,

the SVPP would be able to peak shave more hours every year, which causes the

LCC of all strategiesto decrease. The effect of includingthe salvagevalue

of the gas turbine componentsin the analysismakes little difference in the

results becausethe preferredoption is to keep the SVPP operationaluntil

2009 for all strategiesconsidered,at which point the salvagevalue would be
zero.

(a) Permit to Operate Number 6117. 19 November 1990. County of Santa
Barbara, Air PollutionControl District,Goleta,California.
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SUMMARY

This report presents the results of an economic analysis of alternative

operating strategies for the South Vandenberg Power Plant (SVPP), located at

Vandenberg Air Force Base (VAFB) in California. The SVPPwas designed to

provide electrical power in support of West Coast space shuttle launches, a

mission that was cancelled. The SVPPwas completed in 1990, and has been used

to provide the Missile Operation Support Requirement (MOSR) for missile

launches at the Space Launch Complexes (SLCs) since November 1990. In this

capacity, the SVPPhas provided both primary and backup power support at the

primary SLCs (Atlas launches at SLC-3; Titan launches at SLV-4; and occasional

Scout launches at SLC-3). The missile launch support activity is operational

only a small number of hours per year, resulting in substantial idle capacity.

Maintenance and operation of the SVPP have proved costly, leading to this

analysis, whose purpose is to investigate the cost-effectiveness of a number

of alternative operating strategies for the SVPP, including peak shaving and

closure. Because VAFBhas time-of-day electric rates from their utility,

Pacific Gas and Electric (PG&E), the SVPPcould be used to generate electric-

ity during peak demand periods, thereby reducing both demand and energy

charges to VAFB.

The analysis began by developing three primary strategies. Each strat-

egy describes a way to provide primary and backup electricity sources to meet

the MOSR,including a role for the SVPP. The status-quo strategy (base case)

is for the SVPPto support both the primary and backup electricity require-

ments without peak shaving. Two alternative strategies include various combi-

nations of purchasing primary power from PG&Eand providing backup power

through an Uninterruptible Power Supply (UPS), whose electricity is provided

from dedicated generators or the SVPP. Each of these three primary strategies

was then compounded by considering peak shaving, which results in a total of

six strategies to be analyzed, as summarized in Table S.I.

The cost-effectiveness of each of the six strategies was analyzed under

three different scenarios. The base-case scenario assumed that no salvage

value is realized upon closure of the SVPP and that existing constraints on



TABLE S.I. SVPP AnalysisOperating Strategies

Four OperatingDimensions

Primary Backup Backup Peak
# Operating Strategy Power ..Power Generator Shaving

IA Status Quo SVPP SVPP None No

IB Base Case + Peak Shave SVPP SVPP None Yes

2A UPS + SVPP Purchased UPS SVPP No
..,

2B UPS + SVPP + Peak Shave Purchased UPS SVPP Yes

3A UPS + Generator Purchased UPS Dedicated No
Generator

3B UPS + Generator+ Peak Shave Purchased UPS Dedicated Yes
Generator

.,,.

SVPP = South VandenbergPower Plant;UPS = UninterruptiblePower
Supply. ......

the annual hours of SVPP operation,as mandated by the Santa Barbara Air Pol-

lution ControlDistrict (SBAPCD),remain unchanged. The first alternative

scenario assumedthat the SBAPCD constraintson operatinghours are relaxed

and that the SVPP can peak shave whenever it is cost-effectiveto do so. The

intent of this scenario is to determinethe value of peak-shavingoperation

without constraintson the hours of generation,so that VAFB staff could

determine, based upon the cost of negotiatingreduced constraints,whether it

would be worthwhileto attempt to eliminatethe existing constraints. In the

second alternativescenario,we assumedthat the salvagevalue of the SVPP

would be realized upon its closure. This assumed that the gas turbines are

sold or transferredto another federalsite (in the strategywhere the SVPP is

closed). This analysis also includesa full accountingof the value of the

emission rights associatedwith operationof the SVPP and is detailed in

Appendix C.

The overall analysiswas first simplifiedby determiningthe cost-

effectivenessof peak shaving across each of the three major strategies, lt

was found that when the SVPP is operatedas a peak-shavingplant, it can cover

not only its variable costs of generationbut also its annual fixed costs of
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operation. Under the cost assumptionsprovidedb.yVAFB staff, the SVPP is

cost-effectiveas a stand-alonepeak-shavinqplant. Hence, scenariosthat

includepeak shavingwill always be preferredto those without peak shaving,

and all of the "A" strategies,as shown in Table 4.1, were dismissedfrom fur-

ther analysis,except strategy IA because it is the currentoperating strategy

and provides an importantbasis of comparison.

The remainingstrategies (IA, IB, 2B, and 3B) were then analyzed to

determinethe most cost-effectiveway to meet the mission requirementsand

operate the SVPP. The life-cyclecost (LCC) of each of the four strategies

was calculated. Strategy IA is the existingoperating strategy. In strategy

IB, the SVPP is operated for primary and backupMOSR power and for peak shav-

ing, with peak shavingbeginningin 1994 and extendingthrough the life of the

gas turbines (2009). In 2009, the installationof grounding transformerswill

be completed,thereby allowingsafe transmissionof power generatedat the

SVPP onto the PG&E power grid. Strategies2B and 3B, which call for the

installationof a UPS system,were analyzed assumingthat a UPS system is

operationalon January I, 1996, the first year that the UPS system could be

available. Becausethe relativegas and electricityprice projectionschange

continually,it is not adequateto assume that these dates are the optimal

times to begin operations. Hence, the analysislooks at UPS operationsbegin-

ning in every year startingin 1996 through the life of the current turbines

(2009). The LCC from the most cost-effectiveyear of installationwas then

used as the figure of merit for comparisonpurposes. Note that in all analy-

ses it is assumedthat a UPS system with its dedicatedgenerators is installed

to replace the SVPP in 2010 if these systemswere not installedearlier.

The LCC results are summarized in Table S.2. In each case, the net

present value is the difference betweenthe LCC of the alternatestrategy

being analyzedand that of the base-case strategy (strategyIA). Table S.2

assumes that the UPS system is installedin 1996.

The results of the analysis indicatethat the most cost-effectiveaction

is to delay installationof the UPS system until after the useful life of the

SVPP. lt is most cost-effectivefor the SVPP to be operated in a peak-shaving

mode throughout the remainderof its life. The next most cost-effectivecase
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TABLE S.2. Analysis Results

Strategy Operating Life-Cycle Net Present Optimal Year
Number Strategy Cost Value to InstallUPS

IA Status Quo $13,561,590 NA 2010

IB SVPP + PS $3,289,468 $10,272,123 2010

2B UPS + SVPP + PS $4,963,101 $8,598,489 2010

3B UPS + Gen + PS $10,148,855 $3,412,735 2010,,

PS = Peak Shave; SVPP = South VandenbergPower Plant; UPS = Uninter-
ruptible Power Supply;NA = Not Available.

(installinga UPS system using the SVPP as the backup generator) is approxi-

mately $1.7 million less cost-effectiveif the UPS is installedin the year

1996. As the installationof the UPS system is delayed, the LCC continuesto

decline until 2009 when the LCC falls to $3,302,691. This is very close to

the LCC of strategy IB, as should be expected. The only difference between

strategies IB and 2B implementedin 2009 is a l-year difference in when the

UPS system is installed. Given that installationof the UPS is not a cost-

effective strategy (as compared to strategy IB), it should be delayed as long

as possible. In the event that environmentalconstraintswere relaxed,allow-

ing all cost-effectivepeak shaving to occur, the LCC of all of the strategies

(exceptIA) would fall. lt would still not be cost-effectiveto installa UPS

system in 1996, but it would become just cost-effectivein the year 2009. In

other words, the impact of relaxing the environmentalconstraintsto allow for

a greater number of SVPP annual operatinghours would acceleratethe optimal

year of the UPS installationby I year. Salvagevalue has no impact on the

relative ranking of the strategies,because none of the best strategies

includeshutting down the SVPP.

The most cost-effectivestrategy,IB, can in fact be improvedupon. The

strategy analyzed assumesthe SVPP provides both primary and backup power for

MOSR support. BecauseMOSR operationsoccur during partial peak and off-peak

hours, it would be more cost-effectiveto purchaseprimary power from PG&E,

providingonly backup power via the SVPP.
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Table S.3 illustrates the impact of the alternative strategies on the

costs of operating the SVPPfor I year. The table shows the costs for 1996,

so as to allow comparison with strategies 2B and 3B, which could not come into

play until then. For the purposes of this table, it is assumed that the UPS

system in strategies 2B and 3B is installed on January I, 1996.

Table S.3 shows the cost of operating the SVPPunder the current oper-

ating regime (status quo) and under each of the three peak-shaving strategies

in the year 1996. The table then shows the value of the electricity generated

at the SVPP, for both MOSRand peak-shaving purposes. The Net Annual Oper-

ating Cost is the total cost of operating the SVPP less the value of the elec-

tricity generated at the plant. Under the current operating regime, the plant

would cost approximately $1.27 million to operate in 1996. The electricity

generated for MOSRwould cost VAFBapproximately $130,000, and so the net cost

of operating the SVPPwould be approximately $1.15 million.

If the plant were operated in a peak-shaving mode in all cost-effective

hours, the cost of operating the plant would rise to $2.06 million, primarily

as a result of increased natural gas use. The value of the electricity gener-

ated at the plant would be $2.10 million, however, which would more than cover

the cost of operating the SVPP, resulting in a net cost of -$40,000. If a UPS

system were installed and the SVPPwere freed from producing MOSRelectricity

(strategy 2B), the cost of labor at the plant would fall and the value of the

electricity generated at the plant would rise, leading to a net operating cost

of -$252,000 in 1996. If the UPShad its own backup generator (strategy 3B),

the labor cost would be reduced still more, resulting in a net operating cost
of -$307,000.

The last row of Table S.3, Net Annual Cost, reflects the results shown

by the LCCs in Table S.2. The decreased net operating cost of strategies 2B

and 3B is not sufficient to make up for the investment in the UPS required to

implement the strategies. Strategy 2B requires an investment of nearly

$5 million, and strategy 3B requires an investment of nearly $11 million

(Keller and Gannon 1990). The $200,000 and $250,000 per year advantages these
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TABLE S.3. Snapshot of SVPP OperatingCosts in 1996

Status Quo Status Quo + PS UPS+SVPP+PS UPS+GEN+Ps
Strat. lA Strat. IB Strat. 2B Strat. 3B

iiI i ii

Fixed Annual

OperatingCosts ....
EnvironmentalCosts $354,851 $354,851 $354,851 $354,851

Non-FuelO&M ..$101,843 $I01,843 ..$101,843 $101,843
Labor $583,422 $583,422 $305,225 $249,850

IncrementFee $18,869 $18,869 $18,869 $18,869,,,,

Gas Customer Charge $9,000 $9,000 ...$9,000 $9,000
Subtotal $"1,067,985 $1,067,985 $789,788 $734,412

i i'1'111 i

Annual Variable
EnvironmentalCosts

.,,

Rate per Ton $165 $165 $165 $165, ,,

Tons 7.05 33.05 29.96 29.96
...

Subtotal $1,163 $5,453 $4,943 $4,943

Annual Variable
Non-Fuel Operating
Costs

,,

Rate per Turbine $7.66 $7 66 $7.66 $7.66
Hour

,. ,

Turbine Hours , 2,013 9,439 8,557' 8,557
Subtotal $15,409 $72,257 $65,504 $65,504

'i ii i

Annual Fuel Cost $187,782 $915,397 $1,054,323 $1,054,323
Li |i

Total Annual $1,272,338 $2,061,092 $1,914,558 $1,859,182
.Operating Cost ii 7'

Annual Generation 2,568 24,919 25,743 25,743
(MWh)

Value of Generation $126,228 $2,101,544 $'2,166,504 $2,166,504,,,
i

Net Annual $1,146,110 -$40,453 -$251,946 -$307,322
OperatingCost

Annual $0 $0 $313,021 $758,870
CapitalizationCost

Net Annual Cost $1,146,110 -$40,453 $61,075 $451,548
i ii i

Gen = New DedicatedGenerator;PS = Peak Shave; SVPP = South Vandenberg
. Power Plant; UPS = UninterruptiblePower Supply.



strategies have over strategy IB are not sufficient to justify the expendi-

ture. Strategy IB requires no upfront investment - just a change in the

current operating regime.
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1.0 INTRODUCTION

This document <:ontainsan economic analysisof primary strategiesfor

operationof the S<_th Vandenberg Power Plant (SVPP) and provides a sensi-

tivity analysis t:Jconsider alternativeoperatingscena,'iosthat further

impact the economicsof these major strategies. For a strategyto be consid-

ered, the level of service providedmust be equal to or better than the exist-

ing operatingstrategywhere the SVPP is used to generate electricityto meet

the MissileOperationSupport Requirement(MOSR). lt is based upon estimates

of SVPP operationaland environmentalcosts and supersedesall previous SVPP

analysis documentsby the PacificNorthwestLaboratory.(a) This document

provides descriptionsof the strategies,detailsthe analyticalmethodology,

and presents the results and conclusionsof the economic analysis. Supporting

documentationincludesAppendix A: AnalyticalMethodology,Appendix B: Basic

Cost and OperatingAssumptionsfor SVPP Analysis,AppendixC: EmissionsTrad-

ing at VandenbergAir Force Base, and Appendix D: OperatingStrategy

Spreadsheets.

(a) PacificNorthwestLaboratory is operated for the U.S. Departmentof
Energy by Battelle Memorial Instituteunder ContractDE-ACO6-76RLO1830.
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2.0 OPERATINGSTRATEGIES

This sectionprovidesa discussionand analysisof the six strategies

developedto determinethe most cost-effectiveoperationof the SVPP. Sec-

tion 2.1 describesthe six strategies,includingthree that operatethe SVPP

for peak shaving. Section2.2 discussesthe feasibilityof operatingthe SVPP

for peak shavingand shows how the analysis of peak-shavingfeasibility

allowed three of the operatingscenariosto be excluded from further analysis.

Section 2.3 analyzesthe remainingthree strategiesin greater detail.

2.1 FORMULATIONOF OPERATINGSTRATEGIES

The formulationof potentialoperating strategiesat the SVPP assumed

the MOSR as a given and determinedthe most cost-effectivemethod for supply-

ing these requirements. The MOSR is broken into two components:

• the MOSR for primarypower

° the requirementfor backup power to provide sufficientreliability.

A set of three primaryoperating strategieswas defined to meet the

MOSR, each of which satisfiesthe above two components. Each of these strate-

gies has a substrategythat adds peak shaving, for a total of six strategies.

The strategiesdiffer from each other in four operatingdimensionsand are

summarized in Table 2.1.

Each of the operatingdimensions is discussedbelow.

2.1.1 Source of PrimaryMOSR Power

Power for the MOSR is currentlyprovided by the SVPP. This would con-

tinue under two of the six strategies (IA and IB). Under the other four

strategies,primary power would be purchasedfrom the local electricalutil-

ity, PacificGas & Electric (PG&E).

2.1.2 Source of Backup MOSR Power

The need for high reliabilityrequiresa backup power source to supple-

ment the power provided by two SVPP turbines. Becausethe MOSR load may be

less than the output capacity provided by the two turbines,excess power can
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TABLE 2.1. SVPP Analysis OperatingStrategies

,,,,,

Four OperatingDimensions

Primary Backup Backup Peak
# OPeratingStrategy Power Power Generator Shaving

IA Status Quo SVPP SVPP None No
SVPP\SVPP\NoPS

IB Base Case + Peak Shave SVPP SVPP None Yes
svPP\SVpP\PS

2A UPS + SVPP Purchased UPS SVPP No
Purchased\UPS\SVPP\NoPS

2B UPS + SVPP + Peak Shave Purchased UPS SVPP Yes

Purchased\UPS\SVPp\PS.....

3A UPS + Generator Purchased UPS Dedicated No
Purchased\UPS\Gen.\NoPS . Generator

3B UPS + Generator+ Peak Purchased UPS Dedicated Yes
Shave Generator
Purchased\UPS\Gen.\PS
ii ii i nllll _i

Gen = New DedicatedGenerator;,:_= Peak Shave; SVPP = South Vandenberg
Power Plant; UPS = UninterruptibiePower Supply.....

be dumped to a load bank that is used to prevent turbine instabilityand

flame-out. The four strategiesthat call for purchasingpower from PG&E (2A,

2B, 3A, and 3B) would all have the backup needs suppliedby an uninterruptible

power supply (UPS) system. The analysis assumesthe UPS system would be

installedand functioningprior to January I, 1996.

2.1.3 GeneratinqSource for Backup Power Source

The UPS system would require a backup power source in the event that

electricitycould not be suppliedto the Space Launch Complexes (SLCs)for

more than 30 minutes (the amount of time that the UPS batteriescould support

the power needs of the SLCs). This could be provided by the SVPP (.strategies

2A and 2B) or it could be provided by installationof dedicated generators

(strategies3A and 3B). The UPS batterieswould be charged by commercial

power supplied by PG&E after restorationof power. The analysis assumesdedi-

cated generatorswould be installedand functioningprior to January i, 1996.
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2.1.4 Operationof SVPP for Peak Shavinq

The SVPP has generating capabilityin excess of that requiredfor any

foreseeableMOSR '_eeds.The SVPP could use its generatingcapabilityto pro-

duce electricityfor other VandenbergAir Force Base (VAFB) needs, thereby

"shaving"the peaks from purchasedelectricity. Three of the six scenarios

assume the SVPP is used for peak shaving (strategiesIA, 2B, and 3B). The

analysis assumes peak-shavinggenerationcould occur beginningon January i,

1994.

2.2 PEAK-SHAVINGSTRATEGIES

The six operatingstrategiesdescribe three alternativemodes in which

the SVPP could be used for peak shavingwhich are described in subsequentsub-

sections. Before the SVPP can be used as a peak-shavingpower generator,

PG&E's Rule 21 will have to be satisfied. To meet this PG&E safety rule,

grounding transformerswill be installedat SubstationA so the SVPP can oper-

ate parallel to the grid. The current 1993 MILCON (militaryconstruction

project)will update the 69-kV system and bring VAFB into complianceby June

1994. The analysis assumesthe SVPP will operate until January 1994 status

quo by providingonly primary and backup power for MOSR support. In January

1994, peak-shavingactivitiesbegin in strategies IB, 2B, and 3B. In January

1996, when a UPS system can be operated,strategies2B and 3B would employ the

UPS system as a backup power source in the event of power failure. With

strategies2A and 2B, the SVPP would provide emergencypower during power

failureas would the dedicatedgeneratorsin strategies3A and 3B.

The two benefitsof peak shavingare driven by the electric rate struc-

ture and includepeak demand reductionand displacementof electricitypur-

chases. The electricrate for VAFB includestime-of-dayrates (see PG&E

Schedule E-20 rate structuredefined in Appendix B). The highest time-of-day

rate (as defined by the highest30-minuteaverage consumptionduring the peak

period for the entire month) of $9.00/kWoccurs during the summer (May through

October) on weekdays betweennoon and 6:00 p.m. For all other periods,the
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rate is $O.60/kW. There is also a standbycharge of $O.60/kW for on-site gen-

eration that is subtractedfromthe $9.00/kW demand charge for an effective

avoided demand charge of $8.40/kW.

The viabilityof peak shaving is controlledby the difference between

natural gas and electric prices. Anytime that the incrementalcost of produc-

ing electricityis more expensivethan the electricityit displaces (including

demand credits),it is uneconomicalto operate the plant. Both electricity

and natural gas have summer (May throughOctober and April through November,

respectively)and winter (NovemberthroughApril and Decemberthrough March,

respectively)prices,with gas costs decreasing in the summer when electricity

prices are the highest. This is the most attractiveperiod to peak shave.

There are actually 12 potentialdifferentelectric and gas rate period com-

binations that combinethe three electrictime-of-dayrates (peak period,

partial peak period, and off-peak period)with the four possible combinations

of monthly groups (DecemberthroughMarch, April, May throughOctober, and

November) resultingfrom the differingperiods of electricityand gas rates.

Table 2.2 shows how these hours are assumed to be allocatedfor peak shaving

under strategy IB, and Table 2.3 shows the allocationfor peak shavingunder

strategies2B and 3B. Under strategy IB, the SVPP would still be providing

TABLE 2.2. Hours of Cost-EffectivePeak-ShavingGeneration" Strategy IB

Peak Peak Peak PartialPeak PartialPeak PartialPeak

Apr-Jun Jul-Sep Oct-Dec Apr-Jun Jul-Sep Oct-Dec
Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Annual

Year Total (h) Total (h) Total (h) Total {hi___ Total (h) Total (h) Total (h)

1993 0 0 0 0 0 0 0
1994 1,234 I,834 613 I,434 630 719 6,464
1995 1,234 1,834 613 1,434 630 719 6,464
1996 I,234 I,834 613 i,434 630 719 6,464
1997 1,234 1 834 613 1,434 630 719 6,464
1998 1,234 1 834 613 1,434 630 719 6,464
1999 1,234 i 834 613 1,434 630 719 6.464
2000 1 234 i 834 613 1.434 630 719 6,464
2001 I 234 i 834 613 513 630 179 5.003
2002 i 234 I 834 613 513 630 179 5,003
2003 I 234 I 834 613 513 630 179 5.003
2004 i 234 I 834 613 513 630 179 5.003
2005 I 234 i 834 613 513 630 179 5.003
2006 i 234 i 834 613 513 630 179 5.003
2007 I 234 I 834 613 513 630 179 5.003
2008 1 234 1 834 613 0 0 0 3.681
2009 I 234 1.834 613 0 0 0 3.681
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TABLE 2.3. Hours of Cost-Effective Peak-Shaving Generation:
Strategies 2B and 3B

Peak Peak Peak Partial Peak Partial Peak Partial Peak
Apr-Jun Jul-Sep Oct-Dec Apr-Jun Jul-Sep Oct-Dec

Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Annual
Year Total (h) Total (h) Total (h) Total (h)_ Total (h) Total _ Total (h)

1993 0 0 0 0 0 0 0

1994 1.267 1.911 644 i 641 997 1.295 7 755
1995 1.267 1,9!i 644 i 641 997 1.295 7 755

1996 1.267 1.911 644 I 641 997 1.295 7 755
1997 1,267 1.911 644 I 641 997 1,295 7 755

1998 1.267 1.911 644 1 641 997 1.295 7 755
1999 1.267 1.911 644 i 641 997 1,295 7 755 "

2000 1.267 1,911 644 I 641 997 1.295 7 755

2001 1.267 1.911 644 672 997 32 5 816
2002 1 267 1.911 644 672 997 32 5 816

2003 i 267 1,911 644 672 997 32 55 816
2004 i 267 1.911 644 672 997 325 5 816

2005 I 267 1,911 644 672 997 325 5 816
2006 1 267 1,911 644 672 997 325 5 316

2007 1 267 1.911 644 672 997 325 5 816
2008 I 267 1.911 644 0 0 0 3 822

2009 i 267 1.911 644 0 0 0 3 822

MOSR needs, and so the total hours of peak-shavinggeneration are less than

under strategies 2B or 3B. Tables 2.2 and 2.3 only show allocatedhours for

those periods indicatedto be cost-effective.

Peak shaving using diesel fuel was not considered in this analysis

because it is always too expensiveto generate electricityusing diesel fuel

and only a limited number of diesel-generatinghours are availableeach quar-

ter. In addition,the limited number of hours required for operationas a

backup generator in the event of power outage was not included in this

analysis.

2.2.1 Peak Shave Versus Do Not Peak Shave, Given SVPP Open

Choosing between strategiesIA and IB or 2A and 2B is simply a matter of

determiningwhether the variablecosts of using the SVPP to generate electri-

city are less than the value of the electricitygenerated. Becausethe SVPP

is assumedto be open for MOSR use, none of the fixed costs of keepingthe

SVPP epen need to be accountedfor when determiningthe cost-effectivenessof

generation, lt is strictly a questionof determiningthe incrementalcost of

generatinga kilowatt-hour(kWh) of electricity,given that the SVPP is

2.5
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alreadyopen and comparingthat incrementalcost to the price of the electri-

city that is displacedby the generation.

The followingthree tables presentthe analysisof the cost-

effectivenessof generation,based on variable costs only. Table 2.4 shews

the variable cost of generation,by year and by month. The table is presented

for each of the analysisyears, becausethe real prices of electricityand gas

are assumedto change during the analysis,as required by 10 CFR 436. The

cost varies accordingto the month because gas prices vary seasonally.

Table 2.5 then presentsthe value of the generation. The value of the genera-

tion is the price that PG&E would charge for the electricityif VAFB had to

purchase it. The value varies by year, month, and peak period. Finally,

Table 2.6 presents the generationcost differential,which is simply the value

of the generationminus the cost to generate. A positive differentialindi-

cates a cost-effectivegeneratingperiod, and the higher the differential,the

more profitableto generate in that period.

The cost differentialsin Table 2.6 indicatethat it is always cost-

effectiveto generate in peak electricityperiods,given that the plant is

TABLE 2.4. Variable Cost of Generation,By Year and By Month

Dec-Mar Apr-Nov
GenerationCost Generation Cost

Yea_____r (S/kWh) _ (S/kWh)

1993 $0.0556 $0.0418
1994 $0.0562 $0.0422
1995 $0.0572 $0.0429
1996 $0.0582 $0.0437
1997 $0.0593 $0.0445
1998 $0.0608 $0.0456
1999 $0.0629 $0.0471
2000 $0.0650 $0.0487
2001 $0.0671 $0.0502
2002 $0.0696 $0.0521
2003 $0.0712 $0.0533
2004 $0.0733 $0.0548
2005 $0.0754 $0.0563
2006 $0.0769 $0.0575
2007 $0.0785 $0.0586
2008 $0.0805 $0.0602
2009 $0.0831 $0.0621
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TABLE 2.5. Value of Generation,By Year, Month, and Period

May-Oct Apr, Nov Dec-Mar
May-Oct Partial Partial Partial May-Oct Apr, Nov Dec-Mar
Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak

Year (S/kWh) _ _$/kWh) (S/kWh} !S/kWh) (S/kWh) _$/kWh)

1993 $0.0840 $0.0570 $0.0487 $0.0487 $0.0435 $0.0422 $0.0422
1994 $0.0840 $0.0570 $0.0487 $0.0487 $0.0435 $0.0422 $0.0422
1995 $0.0840 $0.0570 $0.0487 $0.0487 $0.0435 $0.0422 $0.0422
1996 $0.0840 $0.0570 $0.0487 $0.0487 $0.0435 $0.0422 $0.0422
1997 $0.0840 $0.0570 $0.0487 $0.0487 $0.0435 $0.0422 $0.0422
1998 $0.0840 $0.0570 $0.0487 $0.0487 $0.0435 $0.0422 $0.0422
1999 $0.0849 $0.0576 $0.0492 $0.0492 $0.0440 $0.0427 $0.0427
2000 $0.0857 $0.0582 $0.0497 $0.0497 $0.0444 $0.0431 $0.0431
2001 $0.0857 $0.0582 $0.0497 $0.0497 $0.0444 $0.0431 S0.0431
2002 $0.0865 $0.0587 $0.0502 $0.0502 $0_0448 $0.0435 $0.0435
2003 $0.0865 $0.0587 $0.0502 $0.0502 $0.0448 $0.0435 $0.0435
2004 $0.0874 $0.0593 $0.0507 $0.0507 $0.0453 $0.0439 $0.0439
2005 $0.0874 $0.0593 $0.0507 $0.0507 $0.0453 $0.0439 S0.0439
2006 $0.0874 $0.0593 $0.0507 $0.0507 $0.0453 $0.0439 $0.0439
2007 $0.0882 $0.0599 $0.0512 $0.0512 $0.0457 $0.0444 $0.0444
2008 $0.0882 $0.0599 $0.0512 $0.0512 $0.0457 $0.0444 $0.0444
2009 $0.0891 $0.0605 $0.0517 $0.0517 $0.0462 $0.0448 $0.0448

TABLE 2.6. GenerationCost Differential,Cased on Variable Costs

May-Oct Apr, Nov Dec-Mar
May-Oct Partial Partial Partial May-Oct Apr, Nov Dec-Mar
Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak

Year _ _ k_(_$.Z___b]_(S/kWh)_ (S/kWh) (S/kWh) (_kWh)

1993 $0.0422 $0.0152 $0.0070 -$0.0069 $0.0017 $0.0004 -$0.0134
1994 $0.0418 $0.0148 $0.0066 -$0.0074 $0.0014 $0.0001 -$0.0139
1995 $0.0411 $0.0141 $0.0058 -$0.0085 $0.0006 -$0.0007 -$0.0150
1996 $0.0403 $0.0133 $0.0050 -$0.0095 -$0.0002 -$0.0015 -$0.0160
1997 $0.0395 $0.0125 $0.0043 -$0.0105 -$0.0009 -$0.0022 -$0.0171
1998 $0.0384 $0.0114 $0.0031 -$0.0121 -$0.0021 -$0.0034 -$0.0186
1999 $0.0377 $0.0104 $0.0021 -$0.0137 -$0.0032 -$0.0045 -$0.0203
2000 $0.0370 $0.0095 $0.0011 -$0.0152 -$0.0043 -$0.0056 -$0.0219
2001 $0.0355 $0.0080 -$0.0005 -$0.0173 -$0.0058 -$0.0071 -$0.0240
2002 $0.0344 $0.0066 -$0.0019 -$0.0194 -$0.0073 -$0.0086 -$0.0261
2003 $0.0333 $0.0055 -$0.0030 -$0.0210 -$0.0084 -$0.0098 -$0.0277
2004 $0.0326 $0.0045 -$0.0041 -$0.0226 -$0.0095 -$0.0109 -$0.0293
2005 $0.0311 $0.0030 -$0.0056 -$0.0246 -$0.0110 -$0.0124 -$0.0314
2006 $0.0299 $0.0018 -$0.0068 -$0.0262 -$0.0122 -$0.0135 -$0.0330
2007 $0.0296 ' $0.0013 -$0.0074 -$0.0273 -$0.0129 -$0.0143 -$0.0341
2008 $0.0281 -$0.0003 -$0.0089 -$0.0293 -$0.0144 -$0.0158 -$0.0362
2009 $0.0270 -$0.0016 -$0.0104 -$0.0314 -$0.0159 -$0.0173 -$0.0383

2.7



open anyway. The cost-effectivenessof generating in the remainingperiods

depends on the year and on the period. In the operatingscenariosthat

includekeepingthe SVPP open for MOSR support,peak shavingwill always be

cost-effective. Hence, operatingstrategiesIA and 2A are inferiorto IB and

2B, respectively,and IA and 2A do not need to be analyzedfurther.

2.2.2 SatisfyMOSR Without SVPP_ Keep SVPP Open Strictlyto Peak Shave

Determiningwhether stand-alonepeak shaving (strategy3B) is cost-

effectiverequires a determinationas to whether the SVPP can generate enough

cost savingsto cover not only the variablecosts discussedabove but also the

fixed costs of keepingthe plant open. Fixed costs are those that do not vary

accordingto the level of generationbut need to be covered on an annual basis

to keep the plant functioning. In the previous section, it was assumed the

SVPP was open for the purpose of providingMOSR supportand, hence, the fixed

costs are billed to MOSR. The only requirementfor generationis that the

cost per kWh be less than the value per kWh. In this section,we discuss the

case where the SVPP will be kept open for generation if and only if it can

cover all of its costs on an annual basis.

Fixed costs of operatingthe SVPP fall in four categories:

I. labor costs
2. environmentalcosts
3. operatingcosts
4. opportunitycosts of emissionspermits.

These costs are shown in Table 2.7 (seeAppendix B).

TABLE 2.7. Costs of OperatingSVPP for Peak Shaving in Strategy 3B

Fixed Costs
Labor $249,850
Environmental $229,950
Operating $66,843
Total Fixed Costs $546,643
OpportunityCost of EmissionPermits
Permit to Operate $766,730
SVPP Permits
Total OpportunityCost $950,128
OpportunityCost Annualizedover 17 Years $77,808
Total Costs $624,451
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The labor costs in Table 2.7 assume the SVPP is staffed only during

peak-shaving periods. The opportunity costs of the emissions permits refer to

the fact that keeping the SVPPopen prevents the sale of the emissions permits

held by the SVPP. The opportunity cost is presented as a lump sum as it would

be received, but is then converted to an annual figure for accurate comparison

against the annual benefits of generation. The annual benefits of generation

are reported in Table 2.8, in the form of the net value (value - variable

costs) of generation. Table 2.8 assumes that the SVPP is generating electri-

city all cost-effective hours, within the limits of the permitted operating

hours in the 1990 Permit to Operate (PTO) granted by the Santa Barbara Air

Pollution Control District (SBAPCD).

The net value of generating at the SVPPclearly exceeds the fixed costs

of keeping the plant open, in every year of operation. This allows dismissal

of the strategy whereby the SVPP is closed down upon installation of a UPS

system with a dedicated generator (strategy 3A) in favor of the scenario where

the plant stays open (strategy 3B).

TABLE 2.8. Net Value of Annual Generation

Annual Generation
Yea____zrBenefits (1992 $)

1993 $0
1994 $1,248,603
1995 $1,228,568
1996 $1,208,532
1997 $1,188,497
1998 $1,158,444
1999 $1,142,133
2000 $1,125,823
2001 $1,065,367
2002 $1,051,196
2003 $1,031,161
2004 $1,023,668
2005 $996,955
2006 $976,919
2007 $976,105
2008 $950,978
2009 $944,813
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2.3 PRINCIPAL.OPERATINGSTRATEGIES

Three strategies (IB, 2B, and 3B) remain to be analyzedupon the dismis-

sal of the three describedin Section 2.2 (strategiesIA, 2A, and 3A). The

principaloperating strategiesare defined below.

2.3.1 Strateay IB: SVPP Operation for PrimaryMOSR and Backup Power and

SVPP Peak Shavinq

This strategy starts with status-quooperationof the SVPP throughJanu-

ary 1994 by providingprimary and backup power for MOSR support. Peak shaving

begins in 1994 with completionof installationof necessarysafety grounding

transformersto fulfillPG&E Rule 21. Primaryand backup MOSR supportat the

primary SLCs (Atlas launches at SLC-3; Titan launches at SLC-4; and occasional

Scout launches at SLC-5) is still provided by the SVPP. In addition,the SVPP

is used to provide peak-shavingpower during cost-effectiveperiods with the

remainingavailableoperatinghours per quarter as allocatedin the PTO

granted by the SBAPCD. The SVPP must operatewith the full contingentof

maintenanceand operationpersonnel.

This strategy is analyzedyear by year throughthe end of turbine

life (2009) to determine if and when peak shavingwould no longer be

cost-effective.

2.3.2 Strateqy 2B: PurchasedPower for PrimaryMOSR_ UPS with SVPP Generator

for Backup Power_ and SVPP Peak Shavinq

This strategy startswith status-quooperationof the SVPP throughJanu-

ary 1994 with primary and backup MOSR supportbeing providedby the SVPP.

Peak shaving begins in 1994. Starting in 1996, the primaryMOSR supportis

from PG&E. The SVPP provides,generator supportfor the UPS system,which, as

a combined unit, providesbackup MOSR support. The SVPP is also used as a

peak-shavingpower generatorwhen it is cost-effectiveand up to the maximum

hours of operationas defined by the PTO. The SVPP can be operated automatic-

ally when it supportsthe UPS but will need to be operated in a manual mode

with a full contingentof operatingand maintenancepersonnelduring peak-

shavingtimes.
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2.3.3 Strateqy3B: PurchasedPower for Primary MOSR_ UPS with Dedicated

Generatorfor Backup Power_ and SVPP Peak Shavinq

This strategystarts with status-quooperationof the SVPP through Janu-

ary 1994 with primary and backup MOSR supportbeing provided by the SVPP.

Peak shaving begins in 1994. A new UPS systemwith associatednew generator

providesMOSR support,and the SVPP is used for peak shaving.

2.11



3.0 ANALYSIS SCENARIOS

Three alternativescenarioswere analyzed. Scenario A is the base case

with no salvage value for SVPP turbinecomponentsupon retirementand current

environmentalconstraintsas they exist under the PTO. Scenario B assumedall

environmentalconstraintson hours of operationhad been relaxed by the SBAPCD

and there was no salvagevalue on SVPP turbine components. This would allow

the SVPP to generate electricityduring all cost-effectivehours. ScenarioC

assumedthat a salvagevalue would be realized for the SVPP turbine components

upon its retirement. The salvagevalue was determined accordingto a linear

depreciationscale based upon a 20-year turbinelife and is shown in

Table 3.1.

TABLE 3.1. Scenario C - SVPP Salvage Value

SVPP
Year SalvaqeValue

1994 $2,400,000
1995 $2,240,000
1996 $2,080,000
1997 $1,920,000
1998 $1,760,000
199_ $1,600,000
2000 $1,440,000
2001 $1,280,000
2002 $1,1.20,000
2003 $960,000
2004 $800,000
2005 $640,000
2006 $480,000
2007 $320,000
2008 $160,000
2009 $0
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4.0 RESULTSAND CONCLUSIONS

In all scenarios,the minimum life-cyclecost strategyis to continue

providingMOSR with the electricityfrom the SVPP, and peak shave in all cost-

effective,permittedhours. Includingsalvage value for the SVPP in the

analysis makes no difference becausethe SVPP is kept open until 2009 under

all strategies,at which point the salvage value is zero. If the environmen-

tal constraintslimitingthe hours of operationwere removed, the SVPP would

TABLE 4.1. Analysis Results

Optimal
Year to

Year of Life-Cycle Net Present Install

Scenario Strate_ly Implementation [}escription Cost Value UPS

Base Case: Current IA 1994 StatusQuo $13,561,590 NA 2010
EnvironmentalCon-
straints,No SVPP
SalvageValue

IB 1994 Status $3,289,468 $10,272.123 2010
Quo+PS

2B 1996 UPS+SVPP+PS $4,963,101 $8,598,489 2010

2B 2009 UPS+SVPP+PS $3,302,691 $10,258,899 2010

3B 1996 UPS+Ben+PS $10,148,855 $3,412,735 2010

3B 2009 UPS+Ben+PS $3,626,834 $9,934,756 2010

RelaxedEnvironmen- IA 1994 StatusQuo $13,561,590 NA 2010
tal Constraints,No
SVPP SalvageValue

1B 1994 Status $2,127,636 $11,433,954 2010
Quo+PS

2B 1996 UPS+SVPP+PS $3,816,781 $9,744,809 2010

2B 2009 UPS+SVPP+PS $2,088,868 $11,472,723 2009

3B 1996 UPS+Ben+PS $9,002,535 $4,559,055 2010

3B 2009 UPS+Gen+PS $2,413,010 $11,148.580 2010

Current Environmen- IA 1994 Status Quo $13,561,590 NA 2010
tal Constraints,
SalvageValue
Included

1B 1994 Status $3,289,468 $10,272,123 2010
Quo+PS

2B 1996 UPS+SVPP+PS $4,963.101 $8,598.489 2010,,,

2B 2009 UPS+SVPP+PS $3,302,691 $10,258,899 2010

3B 1996 UPS+Ben+PS $10,148,855 $3,412,735 2010

3B 2009 UPS+Gen+PS $3,626,834 $9,934.756 2010

Gen= New DedicatedGenerator"PS = Peak Shave" SVPP = South VandenbergPower Plant"UPS =

UninterruptiblePower Supply.
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be able to peak shave more hours every year, which causes the life-cyclecosts

of all strategiesto la11. This strategyshould only be pursued if the neces-

sary permits, required to obtain additionaloperatinghours, can be acquired

for less than the net benefit.
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APPENDIXA

ANALYTICALMETHODOLOGY

Analysis in supportof federalenergy decisionsmust complywith

10 CFR 436, which mandates a life-cyclecost (LCC) analysis and prescribesthe

approach. This legislationprescribesthe methodologyand discount rate.

This analysisof South VandenbergPower Plant (SVPP) alternativeoperating

strategiescomplieswith this legislationand is describedbelow.

A.I LIFE-CYCLECOST RULES

The LCC analysiswas conductedaccordingto the followingground ,'ules"

Discount Rate: 4.0% (real discount rate; i.e., adjustedfor inflation)
mandated by 10 CFR 436 for federal energy decisions in FY
1993.

EvaluationPeriod: 17 years. The remaininglifetime of the turbines (total
life of the five 3-MW Allison 501KB naturalgas-fired
turbines is 20 years). The analysis starts in 1992 and
continuesthrough 2009.

Salvage Value: For uninterruptiblepower supply (UPS) items with lives
greater than the 17-yearanalysis period (UPS system,
HVAC, and generatorsystem) and the set of natural gas-
fired turbines at the SVPP (with an initial investmentof
$8 million),a straight-linedepreciationanalysis is
used to determinethe salvagevalue of those items that
are not used for their entire useful life.

Analysis Mode: The analysiswas performed in constant 1992 dollars
(19925). With this approach,all costs, except fuel and
electricitycosts, are assumed to increaseat the rate of
inflation. Fuel and electricitycosts are increasedat
the real escalationrate. The one exceptionto this is
the annual incrementfee, which was, bec.auseitwas
determined in 19925, deflated by the assumed 3.8%
inflationrate.
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Escalation Rates: The analysisemploys Census Region 4 (includesCal-

ifornia)fuel price escalatorsas providedby _a_e
National Instituteof Standards and Technology for
use in federal energy decisions in FY 1993. These energy
escalation rates indicatethat natural gas will escalate
substantiallyfaster than electricity,especially in the
latter part of the analysis period (see Figure A.I). The
naturalgas escalationrate used here, however, is less
than that forecastby the Gas Research Institute.
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PG&E Rule 21: Currently,the SVPP providespower to the Space Launch
Complexes (SLCs)which are essentiallyisolatedfrom the
power grid. Because of reliabilityconstraintsrequired
for MOSR activity,this will remain so even after the
PacificGas and Electric (PG&E)Rule 21 is satisfiedin
January 1994. To meet the SLC's peak demand of approx-
imately 1.5 MW and the reliabilityrequirements,two of
the 3-MW turbines operate in a mode that is less than
their full capacity. Excess power is dumped to a load
bank near the SVPP. By satisfyingRule 21, however, the
SVPP will be able to be used for peak shaving. The
groundingtransformerthat will be installedwill allow
the safe transmissionof power generated at the SVPP onto
the PG&E power grid.

A.2 RE_.IABILITYCONSIDERATIONS

Forced outages due to gas turbine failurewill affect both the monthly

demand charge reductionand energy savingsfrom peak-shavinggeneration. The

ANSI/IEEEStandard 493-1990(a)was used to estimategas turbinegenerator

reliability. There is a range of performancevalues given in the standard,

based on survey data, for continuousand standbyduty gas turbinegenerators.

Continuous-dutygas turbinesare generallymore reliable than the standby

units, and these were used as the categoryto representthe SVPP because they

better reflect the operationof the SVPP in the different strategies.

Although these gas turbines have more averagehours of annual operationthan

the SVPP, the standby-dutycategory had less annual hours than the SVPP would

operate for Missile OperationSupport Requirement(MOSR) support only (with

peak shaving adding more hours). Using these data, the mean time between

failure is 1172.6 operatinghours, the mean time to repair is 7.2 hours, and

the starting reliabilityis 0.9921. The startingreliabilityis the ratio of

the number of starts to the number of failures.

A.2.1 Enerqv ProductionReliability

Inherent availabilityaccountsfor the impactof forced outages on the

turbines abilityto generate. The availabilityof the turbines is 99.39%

using the performancedata given above. Since the SVPP is constrainedby a

(a) ANSI/IEEE Standard 493-1990: IEEE RecommendedPractice for the Design
of Reliable Industrialand Commercial Power Systems.
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quarterly limit on generation,interruptionsdue to forced outage would be

compensatedby generationat anothertime, resultingin the same quarterly

hours of generation. Becauseonly the peak period is fully utilized,avail-

ability only impactsthis period. Therefore,the effect of turbine reliabil-

ity on peak-shavinggeneration is to move turbinehours from the peak period

to the next highest priority rate period.

Under the 1990 Memorandumof Agreementwith the SBAPCD, 2,908 turbine

hours per quarter (11,632annual turbine hours) are availableto the five

turbines at the SVPP for electricitygeneration. These hours apply to natural

gas fuel usage only. Based on the analysisof SVPP log forms (Form 1167) for

the 1-year period from February 1991 throughJanuary 1992, 2,013 annual

turbinehours are needed for MOSR supportand other miscellaneousoperations

(includingquarterlyoperationhours required for environmentaltesting,

personneltraining,troubleshooting,and reliability). To determinehow these

hours were annually distributedover the varioustime-of-dayelectric rate

periods (peak,partial peak, and off peak), weekly incrementsof hours for

each rate period were determinedwith the assumptionthat MOSR _d miscellane-

ous operation hours are distributedevenly over the rate perioas. The result

of this analysis showed that of the 2,013 annual turbine hours of operation,

142 turbinehours would occur during the peak period, 613 turbine hours would

occur during the partial peak period, and 1,258 turbinehours would occur

during the off-peak period (see Table B.11).

The followingtables outline the annual turbinehours of operation

availablefor peak shavingduring the three rate periods for the strategies

with no MOSR support and with full MOSR support appliedto the two scenarios

with and without environmentalconstraints. This analysis assumes that the

SVPP will be used for peak shavingfor all cost-effectivehours under both the

with and without environmentalconstraintscenarios. With five turbines

operatingat 8,760 hours per year, there is the potentialof 43,800 annual

turbine operatinghours. Of this, 3,840 turbinehours are in the peak period,

12,603 turbine hours are in the partial peak period, and 27,357 turbine hours
+

are in the off-peak period. These are the potentialturbine hours that are

physicallypossible to be used for generationduring the year. From these
+
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initialpotentialhours of operation,MOSR, and miscellaneousoperation hours

for training and annual system testing requirementsand hours required for

reliabilityconstraints,along with hours that were not cost-effectivewere

subtracted,leavingthe total hours availablefor peak shaving. These results

are found in Tables A.I throughA.4. Becausegas prices escalate at a Faster

rate than the potentialrevenueof electricity,peak shaving in the off-peak

and partial peak periods look less attractiveover time and, in some cases,

eventuallydrop out of the analysis becausepeak shavingduring these periods

is no longer cost-effective.

A.2.1.1 No MOSR Support

There are 3840 annual turbinehours potentiallyavailableduring the

peak period (128 peak period days_ 6 hours of daily peak period, and 5

turbines). With reliabilityconstraintsincluded,there are 3822 annual

turbine hours availablefor peak-periodgeneration.

A.2.1.2 Full MOSR Support

During MOSR support, it is assumedthat two of the turbineswill be

operated in a prime power configuration(isolatedfrom the grid) to provide

MOSR power. The effect of turbine reliabilityfor this mode of operation

includesthe availabilityof the generatingturbines as well as the lost gen-

eration potential in the event of a MOSR turbine failingduring peak shaving

(in which case, one of the peak-shavingturbines is moved from peak-shaving

duty to MOSR support). Since there are 142 turbine hours of MOSR supportduro

ing the peak period (using February 1991 through January 1992 as the represen-

tative period), there is a total of 3657 annual turbine hours availablefor

peak-periodgeneration (whichwould have been 3698 annual turbine hours

assuming 100% reliability).

A.2.2 Demand Reliability

Peak demand charges are based on the highest30-minutedemand recorded

during the peak period for the month. Assuming that the peak consumptionfor

VAFB is constant from one peak period to the next, the demand reductionfor

the month representsthe minimum peak period generation for the month. There-

fore, any interruptionin peak-periodgeneration is assumedto impact the
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demand savings for Cleatmonth in an amount equal to the generationpotential

unavailabledue to outage. This analysis assumesthat the five turbines are

independent,and that any event that occurs during a peak period impacts the

total period (disruptiongreater than 30 minutes in duration) and that a sin-

gle outage does not carry over differentmonths.

A.2.2.1 No MOSR Support

Combiningthe operationalreliabilityof 99.49% (an exponentialdistrib-

ution for 6 turbinF hours daily) with the starting reliabilityof 99.21%

results in an overalldaily reliabilityof 98.70% per turbine. Using daily

probabilitiesof the number of failures (usinga binomial distributionto

determinean integernumber of failure rates) and an averageof 21.5 9eak-

period days per month, the probabilityof no failures occurringin a month is

0.246. Since the probabilitiesof more than one frilureoccurringconcur-

rently are small (0.034 for two concurrentfailures and 0.00042 for three or

more concurrentfailures in a single day), the weighted averagedemand reduc-

tion is 12,632 kW per month (see Table A.5).

A.2.2.2 Full MOSR Support

lt is assumed that thev_eis at least one MOSR requirementeach month_

meaning that the maximum demand reduction (with no failures)is 9,000 kW per

TABLE A.5. Determinationof WeightedAverage Demand
ReductionWith No MOSR Support

Number of Demand Probability Statistical
Coincident Displacement of Occurring Demand Reduction
Failures (kW) (per month) Ik_!,_month)

0 15,000 0.246 3,690

I 12,000 0.719 8,633

2 9,000 0.034 307

3 (or more) 6,000 0.000 2
(or less)

Weighted Average !2,632
Demand Reduction
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month. Any forced outages,which are not concurrentwith MOSR support,will

not affect the monthly demand reduction. Therefore,the operationalreliabil-

ity was analyzed month by month for concurrentturbine hours of peak shaving

and MOSR supportduring the peak period (definedas 5/2 times the MOSR peak

period turbine hours). This results in an annual averageof 0.9511, an aver-

age demand reductionof 8,560 kW per month.

A.2.3 Reliabilit.ySummary

The impact of r_li,bilityon SVPP operations is summarizedin Table A.6.

TABLE A.6. ReliabilityImpact on SVPP Peak Shaving

No ReliabilityConstraints
(100% reliability)

No MOSR Full MOSR

Peak-periodgeneration (annualturbine 3,840 3,698
hours)

Averagemonthly peak demand reduction (kW) 15,000 9,000

With Reliability
ConstraintsIncluded

No MOSR Full MOSR

Peak-periodgeneration (annualturbine 3,822 3,657
hours)

Averagemonthly peak demand reduction(kW) 12,632 8,560

' A.11
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APPENDIX B

BASIC COST AND OPERATINGASSUMPTIONSFOR SVPP ANALYSIS

B.I SOUTH VANDENBERG POWER PLANT OPERATINGCOSTS

Table B.I summarizesthe annual fixed and variable costs of operating

the South VandenbergPower Plant (SVPP). Details supportingeach element

follow in this appendix.

Table B.2 summarizesthe UninterruptiblePower Supply (UPS) costs asso-

ciated with SVPP operatingstrategies.

TABLE B.I. Annual Costs Associatedwith Operating
the South VandenbergPower Plant

Fixed Eliminated
Cost Variable with SVPP

Annual Fee (19925) Cost (19925) Closure

A. EnvironmentalCosts:
I. IncrementFee Table B.4 Yes
2. EmissionsFee 104/ton Yes
3. Air Toxic Fee 14/ton Yes
4. Air QualityAttainmentPlan 47/ton Yes
5. CEMS O&M 77,000 y_s
6. DAS O&M Prorate 125,851

LaJ

7. SBAPCD Cost ReimbursableBudget 82,000 (b)
8. Annual Source Test 70,000 Yes

B. OperationCosts:
I. CalibrationGas 24,000 Yes
2. Gas Line Maintenance 35,000 No
3. CatalyticReducer Maintenance 2.43/tb.-h(c) Yes
4. Annual Labor Calculated Yes
5. Fuel Costs - Gas Calculated Yes
6. Fuel Costs - Diesel Calculated Yes
7. Bench Stock 42,431 5.23/tb.-h Yes

(a) This budgetwill be reducedby one-thirdwith SVPP shut-down.
(b) This budgetwill be reducedby one-halfwith SVPP shut-down.
(c) Tb-h: turbinehours of operation.
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TABLE B.2. UPS Costs Associatedwith SVPP Strategies

Fixed Variable
Cost Cost (19925) Cost (19925)

A. UPS Costs:(a)
I. UPS and New Backup Generator I0,925,200(b) 90,000(c)
3. UPS with AutomatedSVPP as

Backup Generator 4,557,200(b) 60,000(c)

(a) UPS options for changing the current SVPP mission.
(b) One-time capitalexpense; $200,000will be required to

automate operationof the SVPP.
(c) Annual Operationand Maintenanceexpense.

B.2 CASH FLOWS ASSOCIATEDWITH ENVIRONMENTALMANAGEMENT

The followingsections providedescriptionsof each of the major

environmentalcosts.

B.2.1 OpportunityCosts of EmissionRiqhts

While there is currentlyno market for emissionsrights in the Santa

BarbaraAir PollutionControl District (SBAPCD),the SBAPCD is developing reg-

ulationsthat would allow the tradingof emissionsrights, starting in 1993.

Any potentialmarket value of the emissionsrights connectedwith the SVPP

constitutea cost to keepingthe SVPP open, so long as the rights could be

sold and a monetary gain realized if the plant were to be closed down. This

cost is called the "opportunitycost" of the SVPP emissions rights.

The value of the emissionsrights associatedwith the SVPP will depend

on the level of operationof the SVPP. Under the most likely market struc-

ture, the SVPP could only sell emissionsrights up to the level at which it

was actually operating. This analysis includesthe estimatedvalue of the

emissionsrights as a cash flow in the life-cyclecost (LCC) calculations.

The market value of the emissionsreductioncredits (ERCs) in the 1990 Permit

to Operate (PTO) would be realizedupon SVPP closure. Other ERCs depend on

the level of plant operationfor the specificscenario being analyzed. The

estimatedvalue of the SVPP emissions rights are shown in Table B.3 for two

levels of operation: status quo operationwhich provides for the missile
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TABLE B.3. Value of SVPP EmissionsRights

Full
Status Quo Operation
(1992 $) (1992 $)

1990 PTO ERCs 766,730 766,730
ERCs from closing SVPP 68,116 307,387

Total 834,886 I,074,117

operation supportrequirement(MOSR) and full permittedoperation. See

Appendix C for a full discussionof the elementsof Table B.3.

B.2.2 IncrementFee

This is a set annual fee (paid by 28 November)decreasingat a rate of

10% per year for the 10 years startingin 1988 and ending in 1997 (see

Table B.4). The 10-yeartotal for the fees is $318,827. There is a small

"rebate" associatedwith this incrementfee but it is negligibleand will not

be includedwith this analysiso(a)

B.2.3 EmissionFee

This is an annual fee dependenton the actual level (not the permitted

level) of emissions (sum of NOx, PMIO, ROC, and SOx)generatedby the SVPP

(see Table B.5).(b)

In calendaryear (CY) 1991, the SVPP operated for a total of 2,156.6

hours (2094.1hours using naturalgas and 62.5 hours using diesel fuel), and

the emissionswere 20.36% of the total 37.08 tons of emissions (as measured by

TABLE B°4. Annual IncrementFee Schedule (1988 - 1997)

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

48,951 44,056 39,650 35,B85 32,11B 28,905 26,014 23,413 21,072 18,965

(a) PNL conferencecall (KeithK. Daellenbach,Jeff E. Dagle) with
Lt. Col. Van Mullem, Col. Jone._(VAFB ET Manager),Master Sargent John
Woods, Mike Silvia (EMC),23 June 1992.

(b) Personal communicationwith Mast_,rSargentJohn Woods, 12 June 1992.
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TABLE B.5. Annual EmissionsFee

Tons of Emissions Cost IS/ton)

0- 10 250 Itotal amount)

>10- 25 69

>25- 100 104

>100 138

the sum of NOX, PMIO, ROC, and SOx)generatedat VAFB.(a) Because this fee

is based on the total VAFB emissions,the 7.55 tons of emissionsreleased by

the SVPP (see Table B.6) would incur an incrementalemission fee of $785.

Operation anywherewithin the limit of hours currentlypermittedwould not

change the fee schedule applicableto the plant.

If the SVPP were to operate at its regulatedlimit of 2,9,F, _rbine

hours per calendar quarter (11,632h/yr) using natural gas and 180 turbine

hours per calendar quarter (720 h/yr) using diesel fuel, a total of 38.82 tons

of emissions (sum of NOX, PMIO, ROC, and SOx)would be the maximum limitation

on SVPP emissions (see Table B.7).(b)The 38.82 tons of emissionsreleased

by the SVPP would incur an incrementalemission fee of $4037. Operation any-

where within the limit of hours currentlypermittedwould not change the fee

schedule applicableto the plant.

TABLE B.6. CY 1991 Annual Emission Fees (tons/year)

Total
Total Incremental

Fuel Type NOx PMIO ROC SOx Emissions Fee 119925)

NaturalGas 6.27 0.29 0.10 0.02 6.68

Diesel 0.27 0.02 0.02 0.56 0.87

Total 6.54 0.31 0.12 0.58 7.55 785

(a) Personalcommunicationwith Master Sargent John Woods, 12 June 1992.
(b) Permit to Operate Number 6117, County of Santa Barbara, Air Pollution

Control District, Goleta, California, 19 November !990.

B.4
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TABLE B.7. Limit of Annual Emissions(tons/year)and Associated
Annual Emission Fee

Total
Total Incremental

Fuel Type NOy PMIO ROC SOy Emissions Fee 11992 $)

Gas, Diesel 27.02 3.9 4.5 3.4 38.82 4037

B.2.4 Annual Air Toxic Fee

This annual fee is dependenton the actual level (not the permitted)of

air toxics emitted (sum of NOX, PMIO, ROC, and SOx) generatedby the SVPP (see

Table B.8).(a) In CY 1991, the incrementalair toxic fee was $106, and at

maximum operatingcapacity the incrementalair toxic fee would be $543.

Operation anywherewithin the limit of hours currentlypermittedwould not

change the fee scheduleapplicableto the plant.

B.2.5 Air Qualit.vAttainment Plan

This annual fee is dependenton the actual level (not the permitted

level) of emissions (sum of NOX, PMIO, ROC, and SOx)generated by the SVPP

(see Table B.9).(b) In CY 1991, th_ Air QualityAttainment Plan (AQAP)fee

was zero, and at maximum operatingcapacity the AQAP fee would be $1824.

TABLE B.8. Annual Air Toxic Fee

Tons of Emissions Cost IS/ton)

o- 10 0

>10- 25 9

>25- 100 14
,,

>100 18

(a) Personal communicationwith Master SargentJohn Woods, 12 June 1992.
(b) Personalcommunicationwith Master SargentJohn Woods, 12 June 1992.
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TABLE B.9. Air QualityAttainment Plan (AQAP) Fee

, ,,,

Tons of Emissions Cost I$/tonl

0 - 10 no charge

>10 - 25 31
,

>25 - 100 47

>100 62

B.2.6 CEMS Maintenance

A 15-channelContinuousEmissionMonitoringSystem (CEMS)monitors NOX,

PMIO, ROC, SOX, and CO for each of the five gas turbines at the SVPP and via

te'lemetryequipment,transfersreal-timeoutput-t'othe SBAPCD. The annual fee

for this maintenance is $77,000.(a) This fee includesthe CEMS operating
(b)

budget, CEMS calibration,and quarterlyreporting.

B.2.7 DAS Operationand MaintenanceProrate

There are two 21-channel (10 pollutantchannels and 11 meteorological

channels)Data AcquisitionSystems (DASs)currentlyoperatingon the Base:

one at the Watt Road Site in the north Base and the other near the SVPP. The

annual Operation and Maintenance (O&M) prorate fee is $125,851.(c) These

Preventionof SignificantDeterioration(PSD) air monitoringsystems are an

asset to the Base as they provide historicalair quality data that could be

used to speed initiationof new projects. Site O&M fees for PSD have been

discontinuedwith the Memorandum of Agreementdated 19 July 1992.(d) If the

SVPP were shut-doWn,the DAS O&M prorate fee would decrease by one-third.(e)

(a) Personal communicationwith Lt. Col. Van Mullem and Kevin Wright during
PNL visit to VAFB on 21 April 1991.

(b) Personal communicationwith Master SargentJohn Woods, 12 June 1992.
(c) Personal communicationwith Lt. Col. Van Mullem, 25 June 1992.
(d) PNL conference call (KeithK. Daellenbach,Jeff E. Dagle) with

Lt. Col. Van Mullem, Col. Jones (VAFB ET Manager),MSGT John Woods,
Mike Silvia (EMC),23 June 1992.

(e) Personalcommunicationwith Lt. Col. Van Mullem and Kevin Wright during
PNL visit to VAFB on 21 April 1991.
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B.2.8 Spaced Cost ReimbursableBudqet

Between July 1991 and June 1992, a total of $555,000was charged to VAFB

for engineeringservice and program fees. Of this, $400,000was charged in a

cost reimbursablemanner.(a) A budget of $82,000 representsthe cost

reimbursablefees to the SBAPCD for items directly affectedby SVPP operation.

This includes inspectingthe 55,000-gallonfuel tank, inspectingthe SVPP to

check compliancewith the PTO, contractingfor expert contractorassistance,

modifyingto the SVPP PTO, entering emissionsdata received from the Base into

a mainframecomputer,and writing necessaryreports. While this reimbursable

amount varies widely (in 1989 it was $44,300and in 1990 it was $150,700),the

1991 budget of $82,000will be used as a proxy for all years in this analysis

because it representsa year that will be the most similar to what would occur

in 1993.(b) This budget would be reducedby one-half if the SVPP were shut-

down.(c) In addition,in the event of SVPP shut-down,there would be no

cost savingsdue to reduced staff in the EnvironmentalManagementDivision at

VAFB.

B.2.9 Annual Source Test

Annual SVPP facility inspectionby the SBAPCD includessource testing

for emission limits and calculatingemissionsfor each turbine. The gas

turbine stacks are tested quarterlyby a certifiedcontractor (certifiedby

the State Air Quality Board). The annual fee for these tests is $70,000.(d)

B.3 OPERATINGCOST ASSUMPTIONS

The followingsectionsprovide the assumptionsof the major operating

costs.
wI

(a) Audit Report, 4 November 1992, Air Force Auditing Agency,
VandenbergAir Force Base, California.

(b) Personalcommunicationwith Lt. Col. Van Mullem, 25 June 1992.
(c) Personalcommunicationwith Master SargentJohn Woods, 12 June 1992.
(d) Personalcommunicationwith Lt. Col. Van Mullem, 13 November 1992.
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B.3.1 CalibrationGas

This is required f_:rgas turbineoperationand has a fixed cost of

$24,000per year.(a)

B.3.2 Gas Line Maintenance

VAFB owns the high-pressuregas line after it enters VAFB and is res-

ponsible for the costs to maintain the line. Becauseother facilities in

south VAFB are using gas (e.g.,the boilersat SLC 4 use naturalgas from the

main line), the line will need to be maintained regardlessof the SVPP opera-

tion scenario. This maintenanceincludescost of monitoringvalve connections

and venting systems,natural gas V_C (vaporrecuperativesystem),and oil
(b,c,d)

relief valve monitoring.

B.3.3 Catal.yticReducer Maintenance

Regularmaintenanceof the flue stacks is performedby maintenancestaff

assigned to the power plant. This maintenanceis included in the annual labor

cost. The maintenanceof the catalyticreducers was initiallyanticipatedto

cost $60,000 every 2 years when the plant is operated at its full permitted

level of 11,632 turbine hours per year.(e) The variable cost of $2.43 per

turbine hour was determined by dividing tile2-year catalyticoverhaul cost of

$60,000 by the total of 2 years of permittedoperatinghours or 24,704 turbine

hours.

B.3.4 Annual SVPP Labor Costs

Table B.IO displays the annual SVPP labor costs. These labor costs were

provided by Chief Fowler during an August 1992 visit to VAFB by PNL staff.

(a) Personal communicationwith Lt. Col. Van Mullem and Kevin Wright during
PNL visit to VAFB on 21 April 1991.

(b) Personal communicationwith Lt. Col. Van Mullem and Kevin Wright during
PNL visit to VAFB on 21 April 1991.

(c) Personal communicationwith Chief Master SargentWayne H. Fowler,
12 June 1992.

(d) Personal communicationwith Chief Master SargentWayne H. Fowler,
26 June 1992.

(e) Personalcommunicationwith Chief Master SargentWayne H. Fowler, 12
June 1992.
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TABLE B.IO. Annual SVPP Labor Costs for SVPP OperatingStrategies

Maintenance Operation
Labor Cost Labor Cost Total Labor

Strategy I$/yr) I$/yr) Cost I$/yr)
ii i i

SVPP Primary Power
SVPP Backup Power
No Peak Shave with SVPP
No UPS 166,127(a) 417,295(b) 583,422,,,,,

SVPP Primary Power
SVPP Backup Power
Peak Shave with SVPP
No UPS 166,127 417,215 583,422. . ,,,,, ,

Purchased PrimaryPower
UPS Backup Power
SVPP Backup Generator
No Peak Shave with SVPP 166,127 0 166,127,,

PurchasedPrimary Power
UPS Backup Power
SVPP Backup Generator
Peak Shave with SVPP 166,127 139,098(c) 305,225

,, , ,,,

PurchasedPrimary Power
UPS Backup Power
New DedicatedGenerator
No Peak Shave with SVPP 0 0 0(_)

Purchased PrimaryPower
UPS Backup Power
New DedicatedGenerator
Peak Shave with SVPP 110,751(e) 139,098 249,850..
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TABLE B.IO. (contd)

(a) Maintenancelabor cost for strategiesrequiringa full
contingentof maintenancepersonnel (four people) at the SVPP
for a full year.

(b) Operationlabor cost for strategiesrequiringa full contingent
of operationpersonnel(12 people) at the SVPP for a full year.

(c) Operation labor cost for strategiesrequiringa half contingent
of operationpersonnel (six people) at the SVPP for 8 months of
the year when it is used solely for peak shaving. During the
remaining4 months of the year, only four maintenancepersonnel
are required to operate the SVPP when it is being used solely
to backup the UPS. This is possible because the SVPP can be
automatedfor the intermittentpower needs of the UPS.

(d) In this particularstrategythe SVPP is shut down therefore,
there are no correspondinglabor costs associatedwith
maintainingor operatingthe SVPP.

(e) Maintenancelabor cost for strategy,requiringa full
contingentof maintenancepersonnel(four people) at the SVPP
for the 8 months of the year when it is used solely for peak

shaving.

B.3.5 Fuel Costs (NaturalGas, Diesel) and ElectricityProduction

The operation schedulein Table B.1! will be a proxy for the mission

support part of the operationscenariosand is based on compiled turbinehours

of operations.(a) The heat rate for mission support is assumed to remain

the same as in the February 1991 to January 1992 historicalrecord. This heat

rate is substantiallyhigher than that measured for the turbines at full capa-

city. The full load heat rate has been measuredon the site as 13,902

Btu/kWh.(b) This heat rate is used for all peak-shavingactivity.

B.3.6 Bench Stock

The bench and emergencystock costs have both a fixed and variable

portion. These are based on actual costs for the 1831.9turbine hours of

operationfrom April 1991 through April 1992.(c) During this period, the

(a) South Vandenberg Power Plant Operating Logs (SVPPA, B, C, D, and E)
Form 1167, February 1991 throughJanuary 1992.

(b) Personal communicationwith SSGT John R. Dick, Jr., 9 November 1992.
(c) Calderon,Anthony R., SVPP MaintenanceSupervisor.Memo dated

22 April 1992. VandenbergAir Force Base, California.
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TABLE B.11. Proxy Fuel Use in Million Btu (MBtu) and Electrical
Productionin kilowatt-hours(kWh) for Mission-Support
Operationof the SVPP

Gas Diesel
hours of Gas hours of Diesel

- operation fuel operation fuel Electricity
(turbine consump. (turbine consump. Produced

Month hours) (MBtu) hours) (MBtu) (kWh)

Feb. 91 338.4 9,087.3 0.0 0.0 342,000
Mar. 91 362.0 9,397.8 0.0 0.0 384,000
Apr. 91 48.5 1,252.4 0.0 0.0 48,000
May 91 84.5 2,649.6 28.6 456.5 216,000
Jun. 91 107.5 3,074.0 0.0 0.0 156,000
Jul. 91 260.0 6,510.2 14.9 237.8 324,000
Aug. 91 128.1 3,405.2 2.2 35.1 168,000
Sep. 91 55.1 1,832.0 9.1 145.2 132,000
Oct. 91 177.5 4,885.2 0.0 0.0 216,000
Nov. 91 429.0 11,592.0 0.0 0.0 522,000
Dec. 91 7.1 517.5 0.0 0.0 18,000
Jan. 92 14.8 403.6 7.5 119.7 42,000

Total 2,012.5 54,606.8 62.3 994.3 2,568,000

total cost of all parts and supplieswas $52,002.95. This includesturbine

nozzles, which are replacedevery 8,000 hours of operation.(a) At $300 per

nozzle and six nozzles per turbine, this is $0.23 per turbine-hour. An addi-

tional $5.00 per turbine-houris allocatedfor other variable supplies. The

fixed portion is $42,431 per year.

Bench Stock Cost (19935)= 42,431 + 5.23 * (turbine-hoursof operation)

B.4 UPS COST ASSUMPTIONS

In the event of SVPP closure, UPS systemsmust be installedto provide

the necessaryhighly reliablepower requiredduring missile preparationand

launch activitiesat the variousSpace Launch Complexes (SLCs). Currently,

the SVPP provides this reliable power for activitiesat SLC-3 (used for Atlas

launches),SLC-4 (Titanlaunches),and SLC-5 (Scout launches). Future activi-

ties at these SLCs are uncertain,accentuatedby the fact that current plans

(a) Personalcommunicationwith SSGT John R. Dick, Jr., 9 November 1992.
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call for only one more launch at SLC-5 before the Scout program is terminated.

However, some future mission at SLC-5 could requirehighly reliable power at

that site, which at the present time could be provided by the SVPP.(a)

lt is the current policy of Space Commandto use UPS system and diesel

generators to providebackup redundancyfor reliabilityenhancementfor criti-

cal launch activities. These systemshave many advantages,which include

reducedoperatingcosts and circumventingthe need for an environmentalpermit

to operate (sincethe backup generatorsoperate less than 200 hours per

year(b)). However, the UPS systemsrequire dn extensive capitalexpense for

equipmentacquisitionand installation.

A study of using UPS at SLC-4 was recently completedby Keller and

Gannon Engineersand Architects.(c) Of the various scenariospresented in

this study, the base has tentativelyselecteda centralizedstatic UPS system

locatedat SwitchouseM. (d'e)

This option has two alternativesfor satisfyingthe backup generation

requirement. New diesel generatorscan be installedat the UPS location or

the SVPP can be utilized to provide backup generation in a similarfashion.

The differencesin cost are provided in Table B.12.

Operating and maintenancecost for the UPS and generator sets are not

discussed in the Keller and Gannon report. Using an estimateof about $400/

unit/month(f)with 25% contingencyadded, the O&M cost of the UPS system

would be about $60,000 per year. If the new backup diesel generatorsare

(a) Personalcommunicationwith Chief Master SargentWayne H. Fowler 26 June
1992.

(b) PNL conferencecall (KeithK. Daellenbach,Jeff E. Dagle) with
Lt. Col. Van Mullem, Col. Jones (VAFB ET Manager),MSGT John Woods,
Mike Silvia (EMC), 23 June 1992.

(c) Keller and Gannon, ConceptDesiqn Study" SLC-4 UninterruptiblePower
Supply (UPS) at VandenberqAir Force Base, 100% Submittal.

(d) PNL conferencecall (KeithK. Daellenbachand Jeff E. Dagle) with Lt.
Ron Zawadzke, September11, 1992.

(e) PNl.conference call (KeithK. Daellenbachand Jeff E. Dagle) with CMSGT
Wayne H. Fowler, September16, 1992.

Cal,ifornia,29 June 1992.
_
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TABLE B.12. Cost (in 1992 $) of CentralizedUPS at SwitchouseM

Life New Diesel

lyr} Generators SVPP Backup

UPS System 12(a) 1,800,000 1,800,000

Building 25 1,782,200 1,782,200

Switchgear 25 550,000 550,000

HVAC 12 225,000 225,000

Subtotal 4,357,200 4,357,200

GeneratorSystem 12 3,600,000 200,000 (b)

Building 25 2,318,000 0

Switchgear 25 650,000 0

Subtotal 6,568,000 200,000

10,925,200 4,557,200
Total Cost of Alternative

Source: Keller and Gannon, 1992
(a) The lifetime of a UPS system is approximately100,000hours

of operationor about 12 years.
(b) Cost of automation.

installed,this would representan additional$30,000 per year or a total of

$90,000 per year for generatorO&M. These O&M costs includethe annual labor

costs to operated the UPS.

B.5 UTILITY RATE INFORMATION

The followingdescribesthe utility rate structuresat VAFB.

B.5.1 Rate Periods

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Elec .... WINTER >i< SUMMER >i<
Gas .... WINTER --->I< SUMMER .......................>I<.....
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B.5.2 Gas Rate Structure

Summer Winter
Gas Rates (per therm):

ProcurementCharge: 15.829¢ 22.733¢
TransmissionCharge: 11.438¢ 14.307¢
plus tariff: 0.266¢ 0.266¢

Customer Charge (per meter per month):
0 - 5,000 therms $ 150
5,001 - 30,000 therms 350
30,001 - 200,000therms 750
200,001 - I,000,000 therms I,000
I,000,001 or more therms 3,500
(basedon previous 12 months)

B.5.3 Electric Rate Structure

ElectricalRates:

Maximum Peak-PeriodDemand: $ 9.00/kW N/A
AND

Maximum Demand: $ O.60/kW $ O.60/k_I
Energy Charges:

Peak-Period: $ O.08485/kWh N/A
Partial Peak-Period: 0.05759 $ O.04924/kWh
Off-Peak Period: 0.04397 0.04265

Standby Charge: $ O.60/kW $ O.60/kW

Definitionsof ElectricalServiceTime Periods:
Peak: noon-6p.m.M-F N/A
Partial-Peak: 8:30a.m.-noon& 8:30a.m.-9:3Op.m.M-F

6p.m.-9:3Opom.M-F
Off Peak: g:30p.m.-8:3Oa.m.M-F 9:30p.m.-8:3Oa.m.M-F

All Day S,S, Hol. All Day S, S, Hol.

B.5.4 Utility References

Gas: ScheduleGN-32 (NaturalGas Core Servicefor Large Commercial
and ]{ndustrial),Southern CaliforniaGas Company, Rates
EffectiveJune I, 1992.

Electricity: Schedule E-20 (Serviceto Customerswith Maximum Demands of
1,000 Kilowattsor more), Pacific Gas and ElectricCompany,
Rates EffectiveJanuary I, 1992.

Schedule S (StandbyService), PacificGas and Electric Company,
Rate EffectiveJanuary I, 1992.
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APPENDIX C

EMISSIO.NSTRADINGAT VANDENBERGAIR FORCE BASE

SUMMARY

This discussion paper investigatesthe impact of emissionsrights in the

analysisof options for the South Vandenberg Power Plant (SVPP). In the early

stages of the SVPP analysis,it was felt that the market value of the emis-

sions rights connectedwith the SVPP was potentiallyquite large. While there

is currentlyno market for emissionsrights in the Santa Barbara Air Pollution

ControlDistrict (SBAPCD),the SBAPCD is developingregulationsthat would

allow the trading of emissionsrights,starting in 1993. Any potentialmarket

value of the emissionsrights connectedwith the SVPP constitute a cost to

keepingthe SVPP open, so long as the rights could be sold and a monetary gain

realized if the plant were to be closed down. This cost is called the "oppor-

tunity cost" of the SVPP emissionsrights.

The value of the emissionsrights associatedwith the SVPP may depend on

the level of operation of the SVPP. Under the most likely market structure,

the SVPP could only sell emissionsrights up to the level at which it was

actuallyoperating. The plant is currentlyoperatingat less than 20% of its

permittedlevel, and so would require a significantincreasein operationsto

realizethe full value of the emissionsrights.

The recommendationsof this paper are that the ongoing SVPP options

analysis should includethe estimatedvalue of the emissionsrights in the

analysis,as a line item in the life-cyclecost calculations. The value of

the rights,given the current level of operationof the plant, should be

includedas a scenario, and the value of the rights,given increasedoperating

levels, should be includedas a scenario. That said, the estimatedvalue of

the emissionsrights is low, relativeto other costs of operatingthe plant.

The estimatedvalue of the SVPP emissionsrights are shown in Table C.I. See

Sections C.5 and C.6 for a detailed discussionof the entries in the table.
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!ABLE C.I. Value of SVPP EmissionsRights

Status Quo Full Operation
(1992 $) {1992 $)

1990 PTO ERCs 760,328 760,328

ERCs from closingSVPP 68,156 367,620

Total 828,484 1,127,948

lt is likely that the SVPP would need to operate at an increasedlevel

for a few years to lay claim to the higher level of emissionsrights. The

analysis should incorporatethis aspect of the value of the rights. This

should be done by calculatingthe life-cyclecost of a series of strategies,

where each strategy includeskeepingthe plant open one more year. The value

of the emissionsrights would change,depending on how many years the plant is

operated at an increasedlevel.

C.I INTRODUCTION

This discussion paper is intendedto lay out Pacific NorthwestLabora-

tory's (PNL's)understandingof the issues underlyingthe trading of emissions

rights at VandenbergAir Force Base (VAFB). PNL's interest in this area

derives from our analysis of the options availablefor future operationsat

the SVPP. The value of the emissionsrights connectedwith the SVPP potenti-

ally constitutesa significantopportunitycost to keepingthe plant open.

PNL is working with Mike Silvia of EnvironmentalManagementConsultants,Inc.

(EMC) to develop an estimate of the opportunitycost representedby the emis-

sions rights.

Historically,electricitygenerators such as the SVPP were able to emit

pollutantsat no cost, avoidingthe expense of disposingunwanted byproducts

from the generation process. This lack of a direct cost to the generator

results in relativelylower investmentin technologiesto controlemissions

and, hence, a higher level of pollutionthan may be sociallydesirable. The

traditionalregulatoryresponse has been command and control,whereby regula-

tory agencies prescribespecific controlmeasures that a generatorwill

undertake. Economic theory suggeststhat the alternativeapproach of
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establishinga market in emissionsrights will result in lower total costs for

similarlevels of emissionsreductions. The idea is that generatorswho are

able to reduce their emissionsat low cost (eitherthroughthe additionof

control technologiesor through reductionsin operations)will do so and will

sell the resultingemissionscredits to generatorswho would otherwiseface

high costs to reduce their emissions.

C.2 STRUCTUREOF EMISSIONSRIGHTS MARKETS

The emissionsaffectedby the sets of rules and regulationsto be dis-

cussed in this paper fall into five categories" nitrogen oxides (NOx),sulfur

oxides (SOx),carbon monoxide (CO), reactive organiccompounds (ROCs),and

particulatematter (PM). Of particular interestto the County of Santa

Barbara are the precursorsto ozone, NOX and ROCs, which contributeto the
formationof ozone under certain conditions.

There is currentlya nationwidesystem of marketablepermits for SO×,

establishedby the U.S. EnvironmentalProtectionAgency (EPA) under Federal

Clean Air Act legislation. Regionalmarkets are being establishedin Cali-

fornia for the pollutantslisted above. The SBAPCD is currentlyin the proc-

ess of establishinga market for NOX, SOX, ROCs, and PM. lt is likely that

the market will resemblethat of the South Coast Air QualityManagement

District,which has establisheda program called RECLAIM (RegionalClean Air

IncentivesMarket) for the marketing of NOX and ROCs. lt is expected that a

market will be establishedin Santa Barbarasometime in 1993.(a)

None of the marketsmentioned above attempt to setup a physicalmarket

for actually trading emissionsrights. Rather,these markets define a set of

structuresrequired to allow suppliersand demandersto trade emissions

rights. In the true spirit of capitalism,a number of brokeragefirms are

actively engaged in settingup trades of emissionsrights in those juris-

dictions that have definedthe necessarystructures,and the Chicago Board of

Trade is consideringinvolvementin the national SOx market being established

(a) Personal communication,Mike Silvia, September11, 1992.
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by EPA. The RECLAIMprogram makes no attemptto determine a price for

emissionsrights, as this too will be determined by market forces.

C.2.1 Allocation of EmissionsRiqhts

A primary requirementfor a market is that sellers in the market have

some allocationof the good to be traded. This is not a trivialmatter in the

case of emissionsrights. Generally,regulators involved in establishingan

emissionsrights market determinea baseline level of actual emissionsfor a

facility and grant the facility the rights to those emissions. Emissions

rights are generallyexpressedin pounds per calendar quarter for affected

pollutants. The baseline level can be calculatedin a number of ways. The

RECLAIM market is consideringtwo methods of defining the baseline. The first

is to take a 3-year average of actual emissions,from 1989 through 1991. The

downfall to this method is that there is no allowancefor the slow economy

during much of the 3-year period,which led to lower production and, hence,

lower emissionsfor many facilities. The alternateproposal being considered

by RECLAIM is to take the maximum actual annual emissionsduring the same

3-year period.(a)

The SBAPCD is currentlydiscussingthree alternatives: averagingactual

emissionsover 5 years, over 3 years, or over I year.(b) The averaging

period is importantbecause of the incentivescreated by the allocation

mechanisms. A longer averagingperiod would tend to provide a truer picture

of actual emissions at a facility. However,the allocationmechanismprovides

an incentivefor facilitiesthat are emitting below their permittedlevels

(such as the SVPP) to increaseemissionscloser to the permittedmaximum, so

as to obtain rights to the larger amount, lt is felt that this is inevitable

to some degree, and setting a shorterperiod for determinationof the baseline

mitigatesthe damage.

A key stimulusto the developmentof emissionsrights markets is the

requirementthat districtsachievemandated air qualitylevels. The SBAPCD is

(a) Regional Clean Air IncentivesMarket, RECLAIM. South Coast Air Quality
ManagementDistrict Summary Recommendations. Spring, 1992.

(b) Personal communication,Mike Silvia, September11, 1992.
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currentlya nonattainmentarea for ozone, meaning that ozone levels must be

reduced to comply with legislatedair quality requirements. Reductions in

emissionsare achieved throughmarkets in two ways: mandated annual reduc-

tions in the permittedlevels of emissionsand throughthe use of an offset

ratio. The offset ratio is discussed in Section C.2.3. The RECLAIMmarket is

using the mandated reduction in permittedemissionsmechanism. NOX permit

levels will be reduced by 8% _nnuallythrough the year 2005, and ROCs permit

levels will be reduced by 5% annuallythroughthe year 2000. The SBAPCD

already requiresthe use of an offset ratio in its permittingactivitiesand

is likely to includean offset ratio mechanism in its market structure.

C.2.2 ERCS, Offsets and EmissionsBanking

A key featureof emissionsrightsmarkets is the emissionsreduction

credit (ERC). lt is ERCs that are actuallytraded in emissionsrights

markets. In areas such as the SBAPCD,which are characterizedby rules

requiringno net increaseof certainemissions, increasedemissionsfrom one

source must be "offset" by emissionsreductionsfrom other sources. Current

regulationsin the SBAPCD allow for a facilitythat permanentlydecreases

emissionsto earn an ERC equal to the decrease in emissions. The ERCs are

measured in pounds per quarter of a specificpollutant. The term "offset" is

used interchangeablywith ERC: the ERCs ear_Jedby a facilitycan be used to

offset increasedemissionsby the facility.

Emissionsrights marketsmust contain provisionsfor the storing of ERCs

for future use, called "banking"of ERCs. Typically, ERCs earned by reduced

emissionsin one quartercan be banked to offset increasedemissions in a

future quarter. The ERCs generallyexpire after some period of time, however,

and so cannot be built up indefinitely. The SBAPCD had rules allowing for the

bankingof ERCs in 1984, when a Memorandumof Agreement (MOA) on Emission

Banking and Offsets was signed with VAFB. At that time, a set of ERCs was

createdby agreeingto permanentlyreduce operationsat power plant 2 and

paving the landfill road. The actual ERCs resultingfrom the reduced opera-

. tions and road paving are calculatedeach quarter. A baseline level of emis-

sions from the power plant and the road was establishedin the MOA. Each

quarter,the actual emissionsfrom the power plant and from the road are
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calculatedfrom the actual fuel used at the power plant and the actual number

of vehiclesusing the landfillroad. The ERCs earned in a quarter are the

difference betweenthe baselineemissionslevel and the actual emissions. The

ERCs earned in a quarter can be banked for two consecutivequarters and then

they expire.

In November 1990, when the SVPP Permit to Operate (PTO) was signed,

bankingof new ERCs was no longer allowed (althoughthe ERC bank set up under

the MOA was and is still valid). The PTO establishedan additionalset of

ERCs, specificallyintended to offset SVPP emissions. The PTO ERCs were

obtained by shutting down power plants 4 and 6 and by installingvapor recov-

ery systemsat the North and South Motor Vehicle Fuel Facilities (MVFF).

These ERCs exceed SVPP-permittedNOX and SOX emissionsby a factor of two, and

offset approximately90% of permittedROCs and PM emissions. Under the PTO,

the ERCs are used to offset emissionsfrom the SVPP, allowing VAFB to save

most of the MOA ERCs for other projects. The small potentialSVPP ROCs and PM

deficit must be made up with the MOA ERCs. The PTO NOX and SOX ERCs in excess
of the actual level of emissionsfrom the SVPP cannot be banked as a result of

the SBAPCD _-escindingthe rule allowingbanking of new ERCs.

The emissionsrights market structurecurrentlybeing consideredby the

SBAPCD would reinstatethe bankingof new ERCs.

C.2.3 Offset Ratios

As mentionedabove, a key stimulusto the developmentof emissions

rights markets is the requirementthat districts reduce the level of air pol-

lution. The SBAPCD achieves this, in part, through the use of the "offset

ratio." An offset ratio is a multiplierthat is used when calculatingthe

quantity of ERCs needed to offset emissions from a newly permittedsource.

For example, the SVPP was permittedto emit 13,512 Ib of NOX per quarter. The

currentoffset ratio is 1.2, so that 16,214 Ib per quarter of ERCs would be

required (13,512x 1.2). The offset ratio results in a net reduction in

emissions,by requiringreductions in emissionsthat exceed increasesin

emissions. The higher the offset ratio, the greaterthe decrease in overall

emissions.
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C.3 VAF____BALLOCATIONOF EMISSIONREDUCTIONCREDITS

VAFB has four potential sourcesof emissionsreductionscredits. These

are"

I. 1984 MOA emission banking agreementoffsets

2. ERC bank balances

3. 1990 PTO offsets

4. ERCs resultingFrom suspensionof operationsat SVPP.

Each of these sources is discussed in detail in the remainderof this

section. Pricingof the ERCs is considered in Section C.4, and the relevance

of these ERCs in the analysisof SVPP options is discussed in SectionC.5.

C.3.1 1984 MOA EmissionBankinq AqreementOffsets

An emissionsbank was set up at VAFB under the 1984 MOA emission banking

agreement. Two sets of ERCs were establishedat that time to support space

shuttle activitiesat the VAFB" one set resulted from permanentlyreducing

operations at power plant 2 by 85_ and the other set was obtained by paving a

landfillroad. These ERCs can be banked for two quarters to offset any VAFB

operations. The actual ERCs earned by this agreementfluctuateevery quarter,

as they are based on the difference betweenthe 1984 baseline levels of opera-

tion and current actual utilizationof the power plant and the landfill road.

Table C.2 gives the actual levels of these ERCs. Three quarters of values are

presentedto illustratethe variabilityof the ERCs.

C.3.2 ERC Bank Balances

The 1984 MOA ERCs discussed in the previous section are eligible to be

stored to offset future emissionsor banked. The accountingprocedurefol-

lowed in each quarter in determiningbank balances is illustratedin Fig-

ure C.I, using current pounds of NOx emissionsand credits as an example.

In the example illustratedin Figure C.I, the SVPP emits 2,505 Ib of NOx

in a quarter. The offset ratio is used to calculatethe ERCs required to

offset the SVPP emissions" 3,006 Ib of ERCs are needed (2,505x 1.2). The

SVPP PTO makes availablenearly 31,000 Ib of NO× ERCs per quarter (see
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TABLE C,2. 1984 MOA ERCs

Emission ReductionCredits (poundsper quarter)

Pollutant 1991Q1(a) 1992 QI(b) 1992 Q2(b)

ROC 1,794 1,751 1,813

NOX 64,058 62,539 64,736

SOX 7,687 7,505 7,768

CO 16,655 16,260 16,831

PM 6,406 14,358 13,446

(a) February,1992 Amendmentto the 1984 EmissionBanking and
Offset Agreement,Appendix A.

(b) VAFB Emission Bankingand Offset Report Appendix D 1992.

Section C.3o3 for discussion of the PTO ERCs). These ERCs can be used to

offset SVPP emissions,but they cannot be banked. If the PTO ERCs are

insufficientto offset the SVPP emissions,then the deficit is drawn from the
i

bank. In this example,the deficit is zero.

In the same quarter, other VAFB-permittedsourcesemitted 3,2111b of

NOX, which required 3,853 Ib of ERCs (3,211x 1.2). The 1984 MOA (described

in Section C.3.1) makes nearly 65,000 Ib of NOX ERCs availableeach quarter.

These are appliedto the actual, non-SVPPemissions, and any SVPP deficit is

subtracted. The result is the currentquarter excess and is added to the

previous quarter'sexcess to get the bank balancefor the currentquarter.

While the bankingrules may well change under the new SBAPCD rules, it

is unlikely that the unused SVPP PTO ERCs (discussedin Section C.3.3)would

be eligible for banking. ERCs are typicallygoverned under the rules that

existed whe_they were created, so it is likely that the PTO ERCs would con-

tinue to be used as offsets for the SVPP, but that the excess (nearly27,000

Ib of NOX alone in the above example) would not be eligible for banking. On

the other hand, any permanentreductionsin the operation of the SVPP would

probably be construedas forming new ERCs, which would be eligible for bank-

ing. A key issue here is what the baseline level of operationof the SVPP is

at the time of the permanentreductionin operations.
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C.3.3 1990 PTO Offsets

The 1990 PTO is the agreementbetween VAFB and the SBAPCD that spells

out the conditionsunder which the SVPP will operate. The PTO documentsthe

maximum permittedemissionsfrom the plant and establishesa set of ERCs to

offset the emissionsfrom the plant. The ERCs were establishedby closing

power plants 4 and 6 and installingvapor recovery systemsat the North and

South MVFFs.(a) Establishmentof the ERCs was requiredprior to commencing

operationsat the SVPP so as to comply with regulationspreventingany net

increase in emissions. At the time these ERCs were established,the SBAPCD

did not allow the banking of new ERCs. Even though the ERCs considerably

exceed the maximum permittedemissionsfor NOX and SOX, there is no bankingof

the excess, lt is unlikelythat this arrangementwould change under new

banking rules being consideredby the SBAPCD. Table C.3 shows the ERCs as

documented in the PTO.

C.3.4 ERCS Resultinqfrom Suspensionof Operations at SVPP

lt is likely that, under the new banking rules being consideredby the

SBAPCD,any permanent reductionin operations at the SVPP would result in

bankable,tradeable ERCs. The key issue here is the baseline level of

TABLE C.3o 1990 SVPP PTO ERCs(a)

Emission ReductionCredits (poundsper quarter)
Pollutant Power Plants 4 and 6 North and South MVFFs Total

ROC 801 2,677 3,478

NOX 30,793 0 30,793

SOX 4,619 0 4,619

CO 8,006 0 8,006

PM 2,063 0 2,063

(a) Permit to Operate Number 6117, County of Santa BarbaraAir
PollutionControl District. Goleta, CA. November, 1990.

o

(a) Permit to Operate Number 6117, County of Santa BarbaraAir Pollution
Control District. Goleta, California. November 1990.
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emissions from wi,ichthe reductionin operationswould be calculated. This

discussion paper will use emissionsfrom currentstatus-quooperationand from

fully permittedoperationas reasonableoperatingscenarios. Table C.4 gives

estimatesof the ERCs earned by shuttingdown the SVPP, for both of the

operatingscenarios.

C.4 PRICE OF EMISSIONSPERMITS

lt is necessaryto estimate the market price that can be obtained by

selling ERCs to determine the value of the VAFB allocation. The market price

of ERCs will be determinedby supply and demand. The major factors affecting

the supply and demand for ERCs are the existingquantity of emissions,the

number of sources seekingto increaseemissions,the price of controls,the

offset ratio, and the SBAPCD regulationsrequiringthe offsettingof new

emissions.

The supply of ERCs is determinedby the total existing quantity of emis-

sions in the region. At some sufficientlyhigh price, all existing sources

would be willing to shut down and sell off their emissions rights as ERCs.

The demand for ERCs is determinedby the number of sourcesthat would

like to increaseemissionsand the number of new sources that would like to

move into the area. The demand by sourcesdesiring to increaseemissions is

affected by the cost of reducingemissions. A source can increaseemissions

in one process if it can reduce emissions in another. The market price of

ERCs is, therefore,mitigated by the cost of emissionsreductiontechnology.

TABLE C.4. ERCs from ShuttingDown SVPP

EmissionReductionCredits
(poundsper quarter)

Pollutant Status Qqo Full Operation

ROC 60 324

NOX 3,270 17,637

SOX 290 1,564
PM 155 836
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Another factor affectingthe market price of ERCs is the offset ratio,

discussed in Section C.2.3. The offset ratio is a device used by the APCD to

reduce total emissions. All permittedemissionsrequire offsets equal to the

actual emissionsmultipliedby the offset ratio. The current offset ratio is

1.2, so that if a source desired to increaseemissions, it would need to

acquire ERCs equal to 1.2 times the desired level of emissions. The SBAPCD is

currentlyconsideringraising the offset ratio to 1.5. This would most likely

raise the market price of ERCs in two ways. The strongestprice effect would

likely be through increaseddemand. Facilitiesdesiring to increase emissions

would need to purchase25% more ERCs with a 1.5 offset ratio than they would

with a 1.2 offset ratio. The increaseddemand would lead potentialbuyers to

bid up the price of ERCs. A secondaryprice impactwould be felt througha

reductionin supply. One impactof the offset ratio is that every time a

trade occurs, the total quantity of emissionsin the region is reduced. For

example, if a facilityearns ERCs for reducing emissionsby 120 Ib per quarter

and sells the ERCs to a new facility,the new facilitycan only increase

emissionsby 100 lb. The total quantity of emissionshas been reducedand,

hence, the total potentialsupply of ERCs is reduced. The higher the offset

ratio, the faster the total potential supply of ERCs falls. As the supply

decreases,we would again expect to see potentialbuyers bidding up the price

of ERCs.

A final factor affectingthe price of ERCs is the SBAPCD regulations

governingthe pollutantof interest. The SBAPCD requires that sourcesoffset

their emissionsonly because the SBAPCD is not in compliancewith state or

federalregulationsgoverning air quality. The SBAPCD is currentlya non-

attainmentarea (it is out of compliance)for federal standardsgoverning

ozone levels,which leads to the offsetting requirementsfor the ozone precur-

sors ROCs and NOx. The SBAPCD is also a non-attainmentarea for state regula-

tions governing PM. The SBAPCD is in compliancewith SOx and CO regulations.

Our best estimatesof existing market prices for ERCs were provided by

EMC, Inc., and are containedin Table C.5. Prices are normally quoted in

dollars per ton, and are also given in dollars per pound.
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TABLE C.5. EstimatedMarket Prices for EmissionsPermits(a)

Price Price
PolIutant __$/ton) ($/pound_._

ROC 20,000 I0.O0

NO× I0,000 5.O0
SO 400 0.20
COX 400 O.20
PM 400 0.20

(a) Personalcommunication,Mike Silvia,
September11, 1992.

The $20,O00-per-tonprice for ROC is based upon an actual sale that

occurred in nearby Ventura County APCD. The $10,O00-per-tonprice for NOX is

a prediction,based upon the ROC sales price and the price of control tech-

nologies. There is a low, but non-zeroestimatedprice for SOX and CO, even

though these are nonregulatedpollutants. This is presumablydue to some

speculativedemand to offset potentialfuture regulations. This is a new,

highly volatilemarket. As such, these price estimates shouldbe treated as

approximate.

C.5 ERC OPPORTUNITYCOST ASSOCIATEDWITH SVPP OPERATIONS

As detailed in SectionC.3, the ERCs at VAFB come from four sources.

Neither the 1984 MOA emission banking agreementoffsets nor the existing bank

balances are specificallylinked to the level of operationsat the SVPP. Pre-

sumably,these ERCs would be held, availablefor sale, regardlessof SVPP

operations. As such, these ERCs do not constitute an opportunitycost of

keeping the SVPP open, and should not be included in the analysis of SVPP

options.

The 1990 PTO offsets are explicitlylinked to the SVPP, as the SVPP PTO

requiresthe maintenanceof these ERCs throughoutthe life of the SVPP.

Whether these offsetscould be sold or banked for future VAFB use would be up

to the SBAPCD, and would presumablybe a matter of negotiationbetween VAFB

and the SBAPCD. This analysiswill assume that VAFB is able to negotiatewith

the SBAPCD to maintain these ERCs for trading upon closure of the SVPP. Under
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this assumption,these ERCs would only be made availableupon closing the SVPP

and, hence, would constitute an opportunitycost of keepingthe SVPP open.

When ERCs are offered for sale, the existing quantitiesmust be quad-

rupled to representthe annual quantity.(a) The magnitudeof the

opportunitycost representedby these ERCs, given the assumptionthat they can

be traded, is then given by applyingthe prices presentedin Table C.5 to four

times the quantitiesof ERCs given in Table C.3. The resultingvalue of the

PTO ERCs is given in Table C.6.

PotentialERCs resultingfrom suspensionof operations at SVPP would

most likely be bankable and saleableunder the forthcomingSBAPCD rules and

would, therefore,represent an opportunitycost of keepingthe SVPP open.

These ERCs are discussed in SectionC.3.4. The quantity of ERCs earned

depends on the baselinelevel of operationsat the SVPP. Table C.7 gives

estimatesof the ERCs earned by shuttingdown the SVPP, for both of the

operating scenariosdiscussed in SectionC.3.4.

Using the estimatedERC prices documentedin Section C.4, and converting

the ERCs in Table C.7 to annual values, the value of the ERCs earned by

shuttingdown the SVPP is presentedin Table C.8.

T.ABLEC.6. Value of PTO ERCs

Value of ERCs
Pollutant (1992 $)

ROC 139,120

NOX 615,860

SOX 3,696

PM 1,652

Total 760,328
-

(a) Personalcommunication,Mike Silvia.
.
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TABLE C.7. ERCs from ShuttingDown SVPP

EmissionReductionCredits
(poundsper quarter)

Pollutant Status Quo Full Operation

ROC 60 324

NOX 3,270 17,637

SOX 290 1,564

PM 155 836

6

Source" PNL InterimReport.

Table C.8. Value of ERCs Earned by ClosingSVPP

Status Quo Full Operation
Pollutant (1992 $) (1992 $)

ROC 2,400 12,960

NOX 65,400 352,740

SOX 232 1,252

PM 124 668

Total .68,156 367,620

C.6 CONCLUSIONS

The opportunitycost of the ERCs connectedwith the SVPP depends on the

tradingand banking rules establishedby the SBAPCD, and on the operating

regime of the SVPP. We assume that the 1990 PTO ERCs and the ERCs resulting

from shuttingdown the SVPP could be banked, sold, or used at any time in the

future. Under the currentoperatingregime, the opportunitycost is approx-

imately$828,000. If the SVPP were operatingat fully permittedcapacity,the

opportunitycost would be approximately$1,128,000. Note that over $760,000

of this value is contingentupon the assumptionthat the 1990 PTO ERCs could

be traded. If this assumptionis incorrect,+_e value of the ERCs is only

$68,000 to $368,000. These values are summarizedin Table C.9.

lt is currentlyuncertainwhat length of time would be required by the

SBAPCD to establish the baselineemissionslevel. The SBAPCD has discussed

requiringi, 3, and 5 years of data to establisha baseline,as discussed in
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TABLE C.9. Value of SVPP EmissionsRights

Status Quo Full Operation
(1992 $)_ (1992 $).

1990 PTO ERCs 760,328 760,328

ERCs from closing SVPP 68,156 367,620

Total 828,484 1,127,948

Section C.2.1. Assuming 3 years for analysis purposeswould minimize the

potentialerror. Under this assumption,the SVPP would need to operate at its

fully permittedlevel for 3 years in order to realize a value of $1,128,000

for the ERCs. lt is possiblethat the SBAPCD would not allow the SVPP to

increase its operationsand use the higher level as a baseline. If the SBAPCD

were to preventthis, the value of the ERCs would be $828,000,assuming the

1990 PTO ERCs could be sold.

A potentiallyhigher valued use of the ERCs would be to bank them for

future VAFB activities. This would ensure the availabilityof the ERCs to

VAFB, without requiringVAFB to depend on the market, lt would also most

likely speed up any permittingprocess.
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