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In internally conducted assessments, 24 representative member 
utilities found that, when quantified, their benefits from EPRI re­
search products more than offset their support of the EPRI proj-
gram. Moreover, all participants stressed the value of intangibles 
such as basic research and work in progress, which prepare new 
options for greater flexibility in utility planning. 

Early in 1985, EPRI initiated a benefits assessment program as part of its 
long-term technology transfer strategy. Over the previous four years EPRI 
had responded to more than a dozen utility requests for help in justifying 
EPRI dues. That experience served as a starting point for development of 
the new program. ! 

• To determine the extent to which EPRI members were benefiting from 
their support of the centralized, cooperative R&D program. 

• To develop a general approach utilities could use to identify and quantify 
their use of EPRI research results. 

After an EPRI-wide committee had devised a general format for benefits as­
sessments late in 1985, EPRI asked 24 utilities to participate in the initial 
study. The utilities represented a cross section of the 500 EPRI members 
in geographic location, generation mix, size, and ownership type. At each 
utility, personnel reviewed a list of the available products that had been de­
veloped in completed EPRI research. From that list, they identified products 
that were in use at their utilities, products that were potentially usable, and 
products that were inapplicable. Where possible, they quantified the dollar 
benefits from each product. Twenty participants delivered quantified results 
to EPRI for analysis by June 1986. 

• All participating utilities were using EPRI-developed products. Moreover, 
for every utility participating in the program, the current measurable 
benefits from using those products outweighed their EPRI dues. The re­
ported benefit-cost ratios ranged from a low of 1.2:1 to a high of 13.6:1, with 
most falling between 1.5:1 and 5:1. The wide variation in the ratios was due 
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PROJECT 

^ p a ^ ^ d ^ e n c e s l n a s s o m ^ o o s and methodology aod l^ 
dltterenoes In the mix of EPRI products being used 

^The data underscored the diversity of the utility industry and tbe 
breadth of the EPRI research program: different utilities rarely used the 
same set of products In fact, of the approximately 500 products 
reviewed,only5were in use at 14 or more of the 20 utilities reporting. 
Aquarterofthe products reviewed (11^ however, were used by5or 
more utilities each,and 433 were used b^ at least lu t i l i tyAnaddi 
tional 05 were considered potentially useful by at leastlutil it^ each 
Thus, although onlyasmall portion oftheproductswere in wide use, 
almost every product was in use at some utility in the sample. 

^Inadditiontosummarizingthe results of the assessments, both 
graphically and in text, the report identifies and interprets trends in 
product use It also includes the executive summaries of the individual 
utility reports, the data from the studies,aprintout of the database for 
the 1985 benefits assessment program,andadiscussion of benefit-cost 
methodologies. 

The 1985 results point out several ways to increase benefits for utilities 
from the cooperative research program in the future. More widespread 
application of EPRI developed products inthe industry appears likely as 
utilities identify potentially useful products in similar assessments and 
as they become aware of the sizable benefits others have realized from 
certain productsThe fact that onlyasmall set of products dominates 
each utility^ benefit total suggests that evenafew more applications of 
the most successful products could increase benefits across the Indus-
try.The findings in these initial studies thus indicate that technology 
transferremainsasignificantchallengeforboth EPRI and the utilities. 
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ABSTRACT 

This report describes a joint EPRI-utility program undertaken in 1985 to perform 

quantitative assessment of the benefits to the industry of EPRI R&D. Twenty-four 

utilities participated as a cross-section of the more-than-500 EPRI member u t i l i ­

ties- Utility staff reviewed a selected set of 450 products, to identify which 

products were already in use and which could be used, and to make estimates where 

possible of the actual and potential dollar benefits of such applications. The 

results from 21 of the 24 participating utilities are presented in some detail in 

this report, along with an analysis of product trends. A major finding of the 

study is that all 24 selected utilities are realizing positive net benefits. 

Reported cost-benefit ratios range from 1.2 to 1 up to 13.6 to 1 as benefits are 

compared with dues paid to support the EPRI R&D program. The utilities also 

indicated that the intangible and unquantifiable benefits of the research are as 

important, if not more important. The study results indicate that benefits will 

increase over time through wider application of both existing and future products, 

i n 



A C ^ O ^ O ^ ^ 

This program was aoooperative effort on a truly massive soale, involving more 

than 100 5PR1 staff at one time or another and comparable numbers of people at 

each of the ^participating uti l i t i e s . Olearly i t isn^t possible tomention 

everyone individually, hopefully, each person who contributed to this program 

will recognize him- or herself in the following comments. 

At each u t i l i t y , oneor two key people were principally responsible for directing 

the entire effort. These were the Benefits Assessment Program managers, whose job 

it was to establish aprogram management plan, to track the hundreds of products 

and people, to compile and revise the diverse product evaluations, and, impor­

tantly, to prepare a thorough and thoughtful final report that would gain the 

companŷ s approval. 

At most companies, these key individuals were supported by a ccmmitteecr group of 

dedicated coordinators who would fan out across the company, carryingmaterials, 

instructions, and their own enthusiasm. In each case, the roleof the utility^s 

senior management was critical in establishing the commitment, priority, and 

resources—inmany cases, their close continuing involvement helped ensure that 

the entire effort stayed well aligned with the utility^s strategic goals, 

finally, individual product reviewers, sometimes numbering asmany as 150 indi­

vidual staff professionals, brought their experience, expertise, and judgment to 

thecentral task, which was to identify researchresults thatwere in use ^or 

that could be used^ to the benefit of their company and to quantify that benefit 

where possible. They performed this task with diligence and enthusiasm. 

Eor EPRl^s part, the program mobilized people from all across the Institute, as 

management made clear the importance i t assigned to the activity by their con­

tinued active involvement and participation. In teamsof 10-15, staff 

visited each of the ^participating utilities toconduct the workshops ^there was 

oneexception, as AthensUtilitiesBoard sent itspeopleto 5PR^. Thisoame 

after 2-3months of advance preparation, while EPRl^s involvement with each 



company was coordinated by the Member Services Regional Manager and the Benefits 

Assessment Team Leader. Each of the 80 or more members of technical staff who 

participated in one or more workshops approached the assignment with great 

interest, taking personal ownership of the program to see i t through successfully. 

An Institute-wide committee labored long on the program design and conduct, 

culminating in the work of the Editorial Board, which patiently reviewed a number 

of iterations in the preparation of this report. Kenneth Cox and Marilyn Elmer of 

the Graphics Department did their usual excellent work, under the extra pressure 

of very tight schedules. Needless to say, there would be no report if i t weren't 

for the grace under pressure through countless drafts of Program Secretary Violet 

La Bang and the goodwill and excellent work of Word Processing Supervisor Sarah 

Brown. 

Regional Managers 
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Jim Johnson 
Jack Maclean 
Russ Miner 
John Neal (Manager) 
Joe Schilling 
Rick Shumard 
Everett Smith 
Ben Strange 
Gorden Yeo 

Team Leaders 
Ed Beardsworth 
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Nilo Lindgren 
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Program Staff 
Richard Rhodes (Research Associate) 
Lin Hypes 
Violet La Bang (Program Secretary) 
Marsha Grossman (Division Secretary) 

Program Consultants 
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David Kyle 

Database Support 
Howard Baizer 
Terry King 
Allen Van Fleet 

Technical Divisions 
(Principal Participants) 

Advanced Power Systems 
Tom O'Shea 

Coal Combustion Systems 
Stephen Baruch 
Billy McKinney 
Rolf Manfred 
Mike Miller 

Electrical Systems 
Chuck Frank 
Lu Kolarik 
Vasu Tahiliani 

Energy Analysis and Environment 
Bob Black 
Steve Lindenberg 
(plus 17 additional staff)* 
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Nuclear Power 
Richard Oehlberg 
(plus 16 additional staff)* 

•Project and program managers who attended three or fewer workshops. 
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5 ^ ^ 5 S U ^ ^ 

Ooring the latter part of ̂ 5 and early 198^ the EleotrioPower Research 

Institute conducted an extensive program to assess the penetration of its 

researchanddevelopment (R&O) products inthe utility industry it serves and the 

henefitsachieved hytheutility members throughuse of those products. 

selected and asked 24 of itsmore-than-500memher utilities to undertakea 

Benefits Assessment Programs the utilities that participatedrepresent across 

section of the industry in terms of geographic distribution, generationmix, size, 

and type (investor-owned, municipal, and cooperative). 

Over 430R&0products—hardware, software, manuals andguides, devices andentire 

systems—werereviewedandassessedbythestaff at eachutility to identify those 

products already in use, thosepotentially usable or not applicable. Wherever 

possible, theutilityreviewersguantified the dollar benefitsof each product. 

The results of this program, which are detailed in this report, demonstrate that 

all 24 utilities arerealizingpositivenet benefits from their use of R&O 

products. Theratiosof benefits to5RRI dues they report rangefrom 1.2 to 13.6 

withmost falling in therangeof 1.5 to 5, the widerange of variation due in 

part to different underlying methodologies and assumptions. 

The24utilitiesareunanimous in finding thatthe intangibleandunquantifiable 

benefits of resources and products are as important, if notmore important, 

than the quantifiable benefits. 

Several distinct patterns emerge from the data on product use across the 

24 uti l i t i e s . Nearly all products are in use by 1 or more ut i l i t i e s , witha 

smaller number of products inuse at amajorityof theutilities. Some utilities 

identified asmany as200 products as heing inuseon their system. All of the 

utilities found that as few as5-15 products contributed the bulk of their 

quantified benefits totals. 
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The Executive Summaries from the reports prepared by each of the utilities 

participating in the Program are reproduced in appendix A and reflect both the 

uniqueness of each utility's approach and the commonality in the overall findings 

If i t is indeed possible to "prove" the genuine value of collective R&D by the 

U.S. electric utility industry, this program has taken a major step forward by 

measuring the payback being achieved by a representative subset of the industry. 

S-2 



1. ^TROOU^ON 

A. Objectives and Background 

Astbe ccoperativeR&Oarm of tbeU.S electric utility industry, EPRI conducts 
technical R&O and development on themajcr aspects of electric power production 
anduse, includingfuels, generation, delivery, energy managementandconserva-
tion, environmental effects, andenergy analysis. Founded in 1972, itnowhasan 
annual budget exceeding ^OOmillion, supported exclusively by tbe dues payments 
of the more-than-500 member uti l i t i e s , whichrepresenttwo-thirdsof thenation's 
generating capacity. 

For this supportto be justified, theresultsof the R&O must be applied by (or on 

behalf of) member utilities and bringbenefitstothe utility and itsratepayers. 

In its "EffectivenessReview," theEPRl Boardof Oirectorsrecommended that 

devotemoreeffort to technology transfer, "encouragingutilities to increase 
their utilizationand application of researchresults."* The Benefits 
Assessment Program was conceived within early in 1985 as part of a long-term 
strategy to enhance technology transfer. The immediate goal, however, waste 
determine i f current EPRI members are benefitting from their support of the 
Institute's R&O program. 

5PR1 firstrespondedtoautility'sreguest for help in justifying its EPRI dues 
toregulatorsinl9Bl. Through early 19B5, 5PR1 had participatedinover20 such 
exercises with utility members. Although their scope was more limited and their 
objectivesdifferent, theseassessmentsprovided the experience on which tobuild 
acomprehensive approach to assessing the value of the entire range of FPRl^s R&O 
results. 

The immediateobjectiveof theProgram was toprovidethemeansfor utilities to 

identify and quantify applications of EPRI R&B results,documenting what benefits 

effectiveness Review of the 51ectricPower Research Institute, Becember 11, 
19B4,page7. 
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can be realized when utilities avail themselves of EPRI's resources. At the same 

time, the Program offered a unique opportunity for EPRI and participating u t i l i ­

ties to explore new approaches to technology transfer and to assess the effective­

ness of existing mechanisms. 

B. The 1985 Benefits Assessment Campaign 

The campaign in 1985 was a major undertaking by EPRI and 24 of Its member 

utilities in which each utility reviewed about 430 existing EPRI products (see the 

discussion of the products and the product list below) to identify those already 

in use, potentially usable, or not applicable to its system. Utility staffs 

quantified, wherever possible, the dollar benefits of each product. 

The result in each case was the completion b% the utility, using its own 

methodology and approach, of a report detailing its past, present, and future 

(potential) applications of EPRI R&D products, together with estimates of the 

resulting benefits and, in many cases, a thorough discussion of the utility's 

overall perspective on R&D. 

The process itself was a dynamic partnership, involving numerous intense and 

varied interactions between the utility and EPRI staff over a period of months, 

and i t provided many direct and indirect benefits to each participating utility 

and to EPRI, though not without the participants devoting considerable effort and 

resources. On the order of 40-150 utility staff were involved briefly (one to 

several days) at each company. The total effort within each utility was on the 

order of a man-year. Nearly 100 EPRI staff were involved to varying degrees, 

devoting approximately seven man-years, with over 300 person-visits to utilities. 

EPRI's role was to launch the process, set the schedule, and act as facilitator, 

providing technical information, resource materials, and a suggested set of proce­

dures. The process, consisting of a structured series of meetings and workshops, 

was designed as a standard approach. In practice, however, each utility required 

an individually tailored approach to match its own organizational character and 

needs. On the average, each utility's principal coordinator spent as much as 

half-time on the Program over a six-month period, drawing intermittently on a net­

work of departmental coordinators. From the EPRI side, each utility's program was 

supported by a counterpart coordinator, the Member Services Regional Manager, and 

by 8 to 10 representatives of the technical programs. 



c ^ t ^ ^ n g u t m ^ e s 

P ^ c ^ ^ ^ l ^ e s w ^ ^ e c ^ t o ^ ^ ^ a c ^ 

members^p intermsof geographic di s t r i b u t e , generation mix, andsize. As 
shown in tahie 1 and themap infigure 1, aii regions of theoountry are repre­
sented h y t h e ^ u t i i i t i e s that agreed to participate. Participants ranged from 
someoftheiargest investor-owned utilities (suchasTexas Utilities and Pacific 
Oas&Electric) tosmallmunicipals Lincoln Electric System and Athens Utility 
Board) and include one generationand transmission (O&T) cooperative (United Power 
Association). 

One criterion inchoosingcandidates for participation was thatthe utility he 

among the moreactive companies inthe industry intermsof itsEPRI involvement. 

The goal of the Program, therefore, was to demonstratewhat benefits can accrue 

when utilities actively manage their investment in EPRI, rather than to measure 

R&Outilizationacross the industry as awhole. 

0. TheProductsof EPRI Research 

EortheI9B5 campaign, EPRIdeliberatelyadoptedarather open-ended definition of 
productthatembraced awide variety of R&Oresultsfromhardwarethat iscommer 
cially produced and widely available to demonstration of new technologies at 
commercial scale, to computer software, and to environmental research results pub­
lished inpeer-reviewed scientific journals. The432 itemson the original 
product listwere identifiedby EPRI's six technical divisions, with theprimary 
purpose of providing utilities withastructure on which to base their review 
process. 

Utilitiesfreguently identified products noton the l i s t . Sometimes theychose to 

consider an individual item included in amore broadly defined product in which 

several related products had been clustered under one heading. Conversely, 

utilities sometimeschose to treat agroupof EPRI-defined productsasasingle, 

more generic item. Thus, there is nothing intrinsic about the actual total number 

of products. Thelistof ^ w a s expanded to 507during the course of the pro­

gram, asadditional products were distinguished to accommodate the utilities' 

findings. 

The product l i s t hasundergonemajor revisionasaconseguenceof the I9B5 

benefits assessment campaign. Some items have been brokenout into several 



separate products; some have been deleted; and many more have been added—the 1986 

11st numbers more than 750 products. As many as 100 new products of one kind or 

another might be added to the 11st each year. 



Table 1 

CHARACTERISTICS OF PARTICIPATING UTILITIES 

UTILITY 

Athens Util 
Boston Edison 
Carolina P&L 
Cleveland Elec 
Commonwealth Ed 
Con Edison 
Delmarva 
Florida P&L 
Houston L&P 
Kentucky Util 
Lincoln Elec 
Nevada Power 
NYSEG 
NSP 
Pacific G&E 
Penn P&L 
PSE&G 
Pugst Power 
Salt River 
SWEPCO 
Texas Util 
United Pwr Assoc 
Virginia Power 
Wisconsin Elec 

OWNERSHIP 

MUNI 
I0U 
I0U 
I0U 
I0U 
I0U 
I0U 
I0U 
I0U 
I0U 
MUNI 
I0U 
I0U 
IOU 
I0U 
IOU 
IOU 
IOU 
MUNI 
IOU 
IOU 
COOP 
IOU 
IOU 

1984* 
PEAK (MW) 

88(W) 
2,515 
7,799(W) 
3,371 
14,572 
7,435 
1,682(W) 
11,198(W) 
10,851 
2,193(W) 
435 

1,537 
2,253(W) 
5,544 
14,224 
5,519(W) 
7,422(W) 
3,481(W) 
2,260(W) 
2,948 
15,265 

471(W) 
8,895 
3,684 

1984** 
RETAIL 
SALES 
(GWH) 

422* 
10,646 
25,456 
17,263 
62,282 
29,390 
6,942 
46,612 
56,161 
9,632 
1,548* 
6,091 
11,266 
24,712 
60,817 
23,221 
31,429 
14,347 
12,612* 
10,972 
63,984 
5,484* 
38,487 
16,770 

PRINCIPAL SOURCES 
OF GENERATION 

TVA Distributor 
o i l , nuclear 
coal, nuclear. 
coal, nuclear 

hydro, gas 

oil nuclear, coal, 
o i l , nuclear 
coal, nuclear 
o i l , gas, nuclear 
gas, coal 
coal 
purchase, coal, nuclear 
coal, gas 
coal 
coal, nuclear, hydro 
o i l , hydro, nuclear, gas 
coal, o i l , nuclear 
gas, o i l , coal, nuclear 
coal, hydro, gas 
nuclear, coal, oil 
coal 
coal, nuclear, gas 
coal 
coal, nuclear 
coal, nuclear 

MUNI = Municipal utility 
IOU = Investor-owned-utility 
COOP = Rural electric cooperative 
(W) = Winter peaking (others are summer peaking) 

* Electrical World Directory. 1985-1986. 
** Edison Electric Institute, Uniform Statistical Reports, for the year ending 

December 31, 1984. 



UTILITIES PARTICIPATING IN THE 1985 BENEFITS ASSESSMENT PROGRAM 
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II. RESULTS OF BENEFITS ASSESSMENTS 

By June 1986, quantitative results were delivered to EPRI from almost all 

participating u t i l i t i e s . The overriding conclusion that emerges from these 24 

separate studies is that each utility is using EPRI R&D and receiving currently 

measurable benefits greater than its dues. Benefit-cost ratios reported by the 

utilities range from 1.2 to 1 to 13.6 to 1; even higher ratios might be inferred 

from some of the other benefits totals that are indicated. 

The participating utilities used different approaches to quantification of 

benefits and to the calculation of total "benefit" and total "cost." As the 

results do not easily lend themselves to meaningful cross-comparison, they have 

not been placed side by side in a single table. Instead, to preserve the unique­

ness of the individual approaches, the charts and tables on the following several 

pages present the quantitative benefit-cost results from each of the participating 

utilities,* along with a brief description of the quantification method employed. 

The program provided a unique opportunity to begin to study patterns of the 

industry's use of EPRI results, as discussed in part B of this section. The 

market penetration achieved by EPRI products is highly variable, with relatively 

few products reaching most utili t i e s . However, nearly all products are in use by 

at least one or two uti l i t i e s . 

"Profiles" of product applications at utilities of different size and generation 

mix are presented in part 0 of this section. These summaries and highlights, 

along with the databases and utility report summaries provided in the appendixes, 

are a strong reminder that product use by different utilities is conditioned 

almost e'ntinjly by their individual operating needs and strategic situations. 

*At time of publication, a few final utility reports were not ready for release, 
although the results have been informally relayed to EPRI. 



All the 24 participating otllltlesdemo^ 

receiving solid dollar returns on their investment in collective R&O. Beyond 

that, they alsotestifiedtothe intrinsic value of R&O that i s d i f f i c u l t t o 

quantify or that istrulyunguantifiahle. As discussed inpart Cof this section, 

many of the participating utilities strongly emphasized the importance of unquan-

tifiahle benefits, such as the valueof strategicoptions for the future and the 

indirect benefits of R&O in areas of industrywide concern. 

In view of the different approachesto quantification, thefactthat all arrived 

at positive results reinforces EPRI's conviction that utility members can gain 

immediate measurablebenefitsfromR&Oand that, given aggressive implementation 

of technological innovations, such benefits can only increase with time. 

A. Benefit-Cost ResultsandQua^fic^on Methods 

Thefoilowing charts and tahies attempt to summarize the overall quantitative 

resultsohtained hy theparticipatingutilities; captions highlight some of the 

differences intheapproachestaken to quantification. (Afuller examination of 

thedifferent approaches appears in appendix C.) 

These hrief accounts are necessarily very much simplified togive a sense of the 

results and various approaches and do not report the extensive analyses that 

underlies each study. The Executive Summaries from theutilities, which are 

reproduced in appendix A, provide amore complete account of each utility's 

findings as expressed in its own report. 

Utilities had several issues to resolve for themselves before their results could 
he fully developed and reported, such as what timeframe to consider, whether to 

include estimates for potential applications and some of the other 
difficult to-quantify items, how (or whether) to comhineone-time and continuing 

annual benefits, whether to use discounted present-value techniques, and how to 
treat the"cost"part of the benefitcost ratio (i.e., the utility's Endues 

payments). 

Several chose not to derive ratios and instead simply reported total benefits in 

oneor more categories. Others established various ranges and scenarios of bene­

fits before dividing by cost. These decisions were strictly in the hands of each 

individual u t i l i t y , as EPRImadenoattemptto imposeauniform methodology or 

structure. 

B 



AUB 

The Athens Utilities Board considered only 
those products directly used in distribu­
tion and end use and did not include bene­
fits accruing indirectly from Tennessee 
Valley Authority's (TVA) use of EPRI's G&T 
research. To account for this distinc­
tion, dues are prorated according to the 
fraction (13%) of AUB's revenues that 
relates to AUB's own activities (the 
balance of Q7% represents the cost of 
power paid to TVA). 

A ^ E ^ ^ ^ E S ^ ^ O 

Boston Edison 

B500 identified total benefits ineaobof 
the four categories with individual prcd 
ucts contributing anywhere from less than 
1̂000 to greater than ̂ 50 million- A 
formal benefit-cost ratio was obtained by 
comparing only the actual benefits 
obtained through 19B5 with total payments 
(converted to 19B5 dollars) through 1985-

Oarolina P&t 

OP&t relied on the professional judgments 
of actual users of the research to do the 
analysis for each product- Noting that 
their guantificationmethods varied from 
"back of the envelope" to sophisticated 
discounted present-worth studies, any 
inaccuracies were overshadowed by the 
uncertainties of identifying all the 
benefits of research and thus would not 
affect the overall conclusion-

The cumulative net benefit for the 
1980-1985 period was ̂ 91-2 million;the 
cumulativenet benefit for the 1986-1990 
period was estimated to be ̂ 151 million-
(The large benefits in 1985 included a 
one-time ^55million savings on boiling 
water reactor stress corrosion pipe 
c r a c k i n g - ) 

Benefits (total '85-'89) \ 

Actual $ 58,000 
Potential $477,000 ' 

Total $535,000 

EPRI Dues (total '85-'89) 

13% of AUB equivalent dues* 
(13% is portion of AUB reve­
nues retained by AUB) 

$67,000 

Benefit/cost ratio = 8.0 
'Dues are paid by TVA, and attributed to its 160 distributors 

B O S T O N EDISON 

Total Benefits* 
7985 

($ million) 

Products actually in use 166.4 
Firm plans 31.5 
Probable use 11.2 
Possible future use 23.0 

"One-time benefits plus one-year of multiyear benefits. 
Includes only 50% of individual product benefits 
exceeding $5 million. 

Total Dues Payments to EPRI 
1985 

($ million) 

(1972-1985) 21.7 

Benefit/cost ratio = 7.65 
(actual benefits only) 

CAROLINA POWER & LIGHT 
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Cleveland 

In this innovative approach, reviewers 
estimated both benefits and the prob­
ability that the estimated benefits would 
be (or had been) realized. The estimate 
of total "expected" benefits thus ranges 
from a minimum of about $25 million (at 
100% probability) to $75 million (at 95% 
probability) and to considerably larger 
figures at lower probabilities. If the 
integrated-gasification-combined-cycle 
(IGCC) technology is pursued, total 
benefits exceed $1 billion (at 25% 
probability). 

CLEVELAND ELECTRIC 

Total "Expec ted" Benefits 

1400 

1200 

1000 

Includes IGCC 
("Cool Water") 

.2 8 0 0 — 

I 
m 600 — 

400 
\ "$123-148 M 
\ / = most likely total 

_ y benefit" 

200 
\ ^ 

1 1 1 ^1 
0 20 40 60 80 100 

Probability That Benefits Will Be Realized (%) 

"While the benefit estimates used for this analysis are 
approximate and the probabilities subjective, the results 
support a very strong vote of confidence for continued 
EPRI participation." 

1985 dues = $4.0 M 

Con Ed 

Con Ed focused Its efforts on matching 
EPRI research explicitly to its own 
corporate goals. The benefits total 
reported does not include benefits from 
over 80 additional products that were also 
identified as important to the company. 
Con Ed recognized that its recent dues 
payments went towards research s t i l l in 
progress, so i t estimated the portion that 
could be attributed to completed research. 

CONSOLIDATED EDISON 

Total Estimated Savings $69,226,000 

Total dues* $44,000,000 
(completed research only) 

Benefit/cost ratio = 1.6 
-Total dues (1972-1984) = $61,384,000. Estimate 
was made of portion that went to completed 
research, as distinct from research still 
in progress. 
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Delmarva 

Delmarva found the benefit-cost ratio 
increasing over time and suggested that i t 
may be due to the lead time of R&D, EPRI's 
shift to the near term in the early eight­
ies, and the recent emphasis on technology 
transfer. The graph includes only actual 
benefits, though nearly twice again as 
many products were identified as having 
potential application to the company. 

DELMARVA POWER & LIGHT 

Comparison of EPRI Benefits to Dues 
5 
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g 

(
m

il
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0 

cza EPRI dues, adjusted 
c=" EPRI benefits 

JLA 4a HI : Ma 
1973 1976 1979 1982 1985 1988 

Benefit/cost ratio 
1973-2000 = 1.0 
1973-1985 = 0.7 
1985-2000 = 1.4 

Florida Power & Light 

At Florida Power & Light, the study 
methodology involved development of bene­
fits estimates using a simple one-page 
assessment process. Discounted cash flow 
analyses were performed where possible. 
Over 80% of the products were found to 
have already produced benefits or were 
projected to produce benefits. 

FLORIDA POWER & LIGHT 

Benefits ($ million) 

Past 

Total 
Present 

Value 

Now in use 132 758 

Probable immediate use — 15 

Probable future use — 216 

132 989 

Benefit /cost ratio 1.8 13.6 

Total EPRI dues = $72.9 million 1975-85 

Houston L&P 

Houston Light & Power's original study 
preceded the formal EPRI program, although 
the utility reviewed results in 1985 with 
some EPRI staff involvement. In what is 
termed the microscopic view, only a small 
sampling of products was selected for 
review, and total benefits numbers were 
not reported. A macroscopic view was also 
provided, placing the "subject of Research 
Benefits in broad perspective," a histori­
cal perspective on the long-range nature 
of R&D and its effect on society and the 
world. 

HOUSTON LIGHTING & POWER 

'Macro" View 
'Micro" View 
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Lincoln Electric 

Lincoln used two techniques to calculate 
benefits: actual cash-flow savings and 
annual equivalent (present-worth) value of 
extending the life of newly installed 
equipment. Different carrying charges 
were used depending on the type of equip­
ment. Not included in these figures were 
benefits from future potential applica­
tions totalling $901,500 per year continu­
ing and potential one-time savings of 
$865,000. Also, products in use at 
co-owned generation facilities (Laramie 
River and Cooper nuclear station) were not 
identified, although it was estimated that 
benefits there were probably in the 
"millions of dollars." 

LINCOLN ELECTRIC SYSTEM 

Benefits * 

Total annual cash flow savings $314,803 

Annual present worth—extended 
life of new equipment $ 75,495 

$390,298 

Total 1985 EPRI Dues 

Benefit/cost ratio = 1.18 

-Excludes future potential benefits. 

$330,402 

Nevada Power 

Like all the utilities participating, 
Nevada recognized the difficulties in 
quantifying benefits and organized the 
effort around redefined categories that 
were more manageable in its system. 
The products in the "Past and Continuing' 
category were identified as providing 
either one-time benefits or continuing 
annual benefits. Estimates of savings 
were based on reduction of engineering 
staff labor, consultant's costs, or 
capital and operation and maintenance 
(O&M) costs. 

NEVADA POWER 

Benefits 

Past and continuing 
• One-time ('85) 
• Annual (per year) 

$3,458,000 

259,000 

$3,717,000 

Future potential (per year) $1,082,000 

Benefit/cost ratio = 3.0 
(not including future potential benefits) 

NYSEG 

NYSEG has had a program 1n place called 
Electric Research Value Assessment (ERVA), 
a method of continually documenting the 
value to the company of its application of 
finished research, both internally and 
externally developed. 

The criteria for pricing applications are 
strict—only "hard dollar" evaluations are 
made, though possible future applications 
and unquantifiable research appear as 
separate categories. 

NEW YORK STATE ELECTRIC & GAS 

Benefits = approx. $5 million/yr 
Dues = approx. $2.5 million/yr 

Benefit/cost ratio = 2 
(not including future potential benefits) 
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At Northern States Power, there was a 
particular emphasis on making the program 
hroad-hased, relying "heavily on the judg­
ment and perceptions of our personnel who 
are the actual users." These totalled 
benefits estimates do not include benefits 
coming to the company 
products from vendors 
generic evaluation of 
information products. 

NORTHERN STATES POWER 

by way of improved 
but do include a 
the value of 

($ million) 
One- Time Continuing 

Past and present 27.9 5.8 
Firm plans 4.1 14.2 
Potential future 6.5 17.0 

38.5 37.0 

EPRI dues (1985) = $5.1 million 

PG&E 

PG&E carefully kept benefit estimates both 
by benefit category and by the time period 
of the anticipated benefits. By making 
these sets of assumptions about the per­
centage of benefits in each category that 
will be realized, these benefit/cost 
ratios—conservative, moderate, 
optimfstic—were produced. The weighting 
factors account for differences in the 
inherent quality of estimates in each of 
the four categories. 

PACIFIC GAS & ELECTRIC 

Penn P&L 

PP&L had done its own internal benefits 
assessment of major EPRI projects for 
several years, finding in 1985 that these 
benefits almost equaled their support of 
EPRI. The present analysis was much more 
thorough, raising the 1985 ratio to 1-1/2 
to 1 and projecting 2 to 1 in 1986. Bene­
fits were distinguished by their timing: 
prior to 1985, during 1985, and 1986 to 
1995. The results show that net benefits 
to the company will turn sharply positive 
over the next 10 years, even without 
inclusion of projects completed by EPRI 
after 1985. 

Total Present Worth Benefits 
600 

500 

g 400 

| 300 

I 200 

100 

0 

V / A Low estimate 
S I High estimate 

Conse/vaf/Ve Moderate Optimistic 

m w m 
Actual 50 75 65 
Planned 50 50 75 
Consideration 0 25 40 
Future 0 0 20 

Benefit/cost 
ratio = 1.5-2.2 2.2-3.3 3.3-5.0 
For each scenario, different percentages of benefits in the 
four categories were included. 
•Total present worth ot EPRI dues 1973-1983 

PENNSYLVANIA POWER & LIGHT 

EPRI 
-dues* 
(10*) 

119.4 

s 1 0 0 -

c 
o '86- '95 

1 50 
'85 

37.2 / -17.5 
'85 / 
72- '84 to 

'85-
- '85- / ^ 1 0 . 5 to 

'85-

Cost Benefit 
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Public Service E&G PUBLIC SERVICE ELECTRIC & GAS 

The time series developed by PSE&G 
summarizes the results for those products 
actually in use or for which there were 
firm plans for application during 1986. 
Another $6 million was identified from 
potential applications currently under 
consideration, and an additional $5 mil­
lion in the future consideration category. 
In all categories, benefits were projected 
only through 1989. 

Estimated Dollar Saving From Use 
of EPRI Products by Year 

40 

35 

30 

(O 

2 25 

O) 

r 1 15 

10 

"Benefit' 
Total savings 
$240,200,000 

^ 
^ ^ A ^ ^ ^ ^ 

Years EPRI Products Used 

"Cost" = Total dues (73-85) = $57.9 M 

Benefit/cost ratio = 4:1 

Puget Power 

Early in its Benefits Assessment Program, 
Puget Power realized that much of the 
research on coal-fired power plants would 
not be applicable unless the company 
decides to build a new plant. As this 
decision is s t i l l in the future, the 
utility solved the assessment problem by 
making a generalized assumption, for the 
sake of analysis, that a plant would be 
built in 1996. 

PUGET SOUND POWER & LIGHT 

$ Million 

Quantifiable benefits through 
1999 138-152 
Added benefits if coal plant is 25 
built starting 1996 
Estimated support to EPRI 
through 1999 76 

Benefit/cost ratio = 1.8-2 
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Salt River Project 

One of the first utilities to go through 
the benefits assessment process. Salt 
River carefully distinguished among cate­
gories of products, recognizing the 
various degrees of difficulty in quantifi­
cation. One unusual aspect here was the 
circumstance of a major ongoing joint 
project with EPRI at its Coronado unit, 
which is under construction. 

SALT RIVER PROJECT 

Continuing 
Benefits 

($ million/yr) 

One-Time 
Benefits 

($ million) 

Products actually in use 2.5-3.1 51 

Products potentially 
applicable 2.2-11.0 1.6 

Products used at jointly 
owned plants 11.5 5.2 

S R P annual EPRI pay­
ments (1985) 2.4 

Total dues paid 1972-1985 = $12 million 

SWEPCo 

SWEPCo compiled benefits results in a time 
series, combining one-time benefits with 
continuing annual benefits, with each 
product contributing to the totals in the 
appropriate year or years. Only actual 
benefits of products in use or previously 
used were included. Potential future 
applications were identified but not quan­
tified. The benefits and costs in each 
year from 1975 to 1987 were combined in a 
cumulative present value in 1985 dollars: 

Benefits = $18.2 million 
Costs = $9.8 mi 11 lion 

SOUTHWESTERN ELECTRIC POWER 

= 3 

Benefits Versus EPRI Annual Dues 

Wfflk Benefits 
EEZE] Dues 

^ m m mjm: 
f 

'6. 

'75 '80 '81 '82 '83 '84 '85 '86 '87 

Benefit/cost ratio = 1.85:1 

Cumulative present value (12.8% discount rate) 
of benefits and dues 
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Texas Utilities 

The formalized approach taken by Texas 
Utilities used a detailed worksheet to 
identify various types of costs and sav­
ings for input to a present-worth analysis 
computer program. The program and its 
internal data were designed to be consis­
tent with other studies within the com­
pany. Many substantial economic benefits 
of research were recognized, especially 
the broad strategic value of R&D, but 
these were specifically excluded from the 
quantification. Only actual applications 
were included, where the basis for an 
economic analysis could be determined. 

TEXAS UTILITIES 

Cumulative Present 
Benefits Value (1985 $) B/C Ratio 

Direct 266,171,000 2.0 

S G O G * 425,302,000 3.2 

Indirect 169,917,000 1.3 

EPRI dues 134,179,000 

(only actual benefits included) 

'Steam Generators Owners Group Products 

Virginia Power 

Virginia Power first identified a range of 
both one-time and per-year benefits for 
each application, distinguishing actual, 
potential, future, and indirect benefits 
as separate categories. The per-year 
benefits, mostly long term in nature, were 
treated as a 10-year annuity, which was 
discounted back to a lump sum equivalent 
that could then be added to the one-time 
estimates. 

Averages of the high and low totals were 
compared with cumulative EPRI dues (total 
and present value) in these three sce­
narios, reflecting different assumptions 
on the fraction of benefits that would 
ultimately be realized by the company. 

VIRGINIA POWER 

6 

, 5 
.2 

I 4 

3 -

3 cases with different 
assumptions about what j 
portion of benefits wilt / 
be realized. / 

/ 

' / 

2 - 0% 
-77777777 
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/. 
S"' 

/ 
/ 

75% 

77777777, 
50% 

2 5 ^ 

85% 

/ 

Ultra- Conservative Optimistic 
Conservative Case Case 

Case 

"Benefit" - Cumulative present value of benefits (8.1% discount rate) 

"Cost " - Cumulative present value of dues (1972-1985) = $91 M 

(total dues - $59 M) 

United Power Assoc. 

To represent its 15 member cooperatives, 
UPA selected 4 of the largest to partici­
pate with UPA staff in the Benefits 
Assessment Program. The figures for 
potential benefits include products plan­
ned to be used, those under consideration 
for near-term and future use, and those 
with industrywide and indirect value. 
Products with unquantifiable benefits were 
also identified. 

UNITED POWER ASSOCIATION 

One-Time Continuing/year 

Actual benefits $ 810,000 $ 416,000 

Potential benefits $1,528,000 $2,980,000 

1986 EPRI Dues = $501,321 
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This overviewhas presented eaoh u t i l i t y ^ aggregate henefit-cost results. In 

each case, total benefits are the result of a summation of the benefits attributed 

to each of many individual products, as discussed below. 

BD Produot Use Trends 

In assessing the usefulness of products, utility reviewerswere asked to 

consider them in various categories^ 

1. Products thatwere in actual use currently or that had heen 
applied in the past 

2. Productsfor which there were firm plansfor implementation (in 
the near future) 

3. Products thatwere perceived as having potential future use 

4. A hroad category of products that produced indirect benefits, 
industrywidehenefits (which aredifficulttoallocateto 
individual ut i l i t i e s ) , intangible and unguantifiable benefits 
(as judged by reviewers) 

In addition, reviewers were asked to identify products thatwere perceived as 

having no applicability, either nowor in the future, given the situation of the 

particular utility. 

As shown in table 2, utilities generally report arelatively small number of 

products to be in actual use. Out of a nominal total of 500 products, the highest 

number reported is 210 (PO^E), and the next highest isI72(FloridaP^). ^ostof 

the other utilities report totals falling in the range between^O and 140 prod­

ucts, however, when the products identified as potentially useful are added to 

this, the totals increasemarkedly, frequently by a factor of 2or more. 

One general observation is that the larger u t i l i t i e s , especially those that have 

been EPRI members for a long time, tend to be using agreater number of products. 

This is perhaps to be expected, given their greater resources and broader rangeof 

technological needs, however, the United Power Association (acooperative that 

owns some coal-fired generation and whose total peak load is under 500^) shows a 

relatively highpercentage (20^) of productsactuallyor potentially inuse, sug­

gesting that thechallengeoftransferringR^Oresultstosmaller utilities may in 

fact be solvable. 
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Table 2 

NUMBER OF PRODUCTS IN USE AT EACH UTILITY 

FUTURE POTENTIAL, BENEFITS** 
ACTUAL AND 
FIRM PLANS 

NEAR-TERM 
POTENTIAL 

INDIRECT AND 
JOINT OWNER* 

NOT 
QUANTIFIED 

NOT 
APPLIO 

Athens 16 10 4 8 
Boston Ed 102 30 99 117 — 
Carol P&L 55 38 — __ --
Cleveland 141 21 2 36 — 
Con Ed 138 — — 88 — 
Delmarva 72 126 58 
Florida P&L 172 22 174 69 
Houston+ 9 1 — — — 
Lincoln 58 19 24 36 53 
Nevada Power 40 139 43 20 
NYSEG 20 114 35 152 
NSP 112 — 139 76 181 
Pacific G&E 210 59 77 -- 98 
Penn P&L 99 71 262 
PSE&G 124 31 67 8 71 
Puget Power 89 113 13 97 66 
Salt River 104 70 35 6 21 
SWEPCo 37 25 41 41 247 
Texas 98 — 4 — 
United Power 43 50 70 28 — 
Virginia 68 43 111 22 — 

(Each utility established its own approach to categorizing products, with 
different terminology and assumptions. These figures are a nominal attempt to 
present these data in summary fashion.) 

+ Review considered only a limited number of products. 
* Products in use at a plant in which utility is a part owner but not the 

operator. 
** These products are also included under the previous three headings 

(i.e., "double-counted"). 
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W ^ o h ^ o d u ^ ^ T h ^ 

It is rarely the same set of products that have heen applied hy the different 

util i t i e s . (Oata frem^O utilities were included in these analyses.) Of the 

working total of 507 products, 433 were cited as heing in actual use hy at least 

I of the 20 utili t i e s . Sixty sixmore were deemed potentially useful hy at least 

I u t i l i t y , leaving only ̂ products that weren^t cited.* Only ahout one-fourth of 

the products (119) were reported in actual use hy 5or moreof the ut i l i t i e s , and 

only 5 products werecited hy 14or more utilities. 

The pattern that emerges is thatmore products are in use at fewer utilities and 

that afewproductsare in useat many utilities. This is shown graphically in 

figure 2, which plots the number of products against the number of times each one 

was cited. Olearly, many of the products already in use by some utilities are 

viewed as potentially useful by others and areyet to be implemented. When actual 

and potential-use citations are taken together, the curvemoves up substantially, 

and the total number of product citations almost doubles, froman average of 

75 products per utility to about 150. The shape of the curve is the same, how­

ever, with only 18 products reaching 14or more utilities. (The original datafor 

this analysis appear in their entirety in appendix 8.) 

8y themselves these dataon the number of citations do not tell a complete 

story. Some products thatwere cited less often have only recently become avail­

able and are just beginning to be evaluated for application by more uti l i t i e s . 

Other products are applicable on only a subset of utility systems around the 

country, so the absolute number of citations is not an adequate indicationof 

their real success. A better, more relativemeasure is the success a product has 

with those utilities thatcoulduse i t . 

*0neof the8wasnotedfor indirect benefitsby two utilities. The others may 
havebeen inappropriately definedasproducts, or may havebeen missed because of 
thesmall number of utilities inthe sample. Oetailedreview of these data is 
ongoing. 
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FIGURE 2 - Distribution of Product Use 

Products are ordered according to the 
number of utilities that cited the product 
as being in actual use and again with 
actual and potential citations taken 
together. For example, the fuel inventory 
model and UNIRAM were each cited as in 
actual use by 5 utilities and as poten­
tially useful by 7 others. They thus rank 
along with 46 other products between 
numbers 73 and 119 on the "Actual Use" 
curve and between 28 and 45 on the 
combined curve. 

With one exception (noted below), the most 
frequently cited products across the 24 
utilities were all in transmission and 
distribution (T&D), notably zinc oxide 
arresters (cited by 17 utilities), 
Clor-N-Oil* (15), sulfur hexafloride (SF6) 
breakers (15), and transmission line 
design (EPRI's famous "red book") (14). 
All of these products (except Clor-N-Oil®) 
were in development from the earliest 
years of EPRI's funding, so their wide­
spread acceptance should not be surpris­
ing. Also, because these products can 
potentially be applied in the millions 
across all utility T&D systems, their 
aggregate benefits should grow over time 
and perhaps exceed in dollar benefits the 
singularly large benefits one sees today 
in boiler tubes, condensers, pressurized 
water reactor (PWR) water chemistry, BWR 
pipe corrosion remedies, and other major 
products addressing problem areas afflict­
ing existing fossil and nuclear power 
stations. 

More-recent products developed by EPRI, 
such as the radio frequency (RF) monitor 
(for anticipating and avoiding generator 
failures), the UNIRAM code (which allows, 
among other features, the evaluation of 
performance and availability of advanced 
power plant units before they are actually 
built), and the fuel inventory model 
(whose use promises significant savings in 
the costly area of fuel planning), are all 
recognized for the likely benefits they 
will produce in the future. Amorphous 
steel transformers, which were cited twice 
with actual benefits (by utilities that 
have installed experimental prototypes), 
also received 11 potential (and 1 
indirect) citations, indicating a 
widespread recognition of the future 
economic importance of this development. 

Products that received only 1 (actual) 
citation should not be disregarded. For 
instance, the 
coal-gasification-combined-cycle (CGCC) 
system (Cool Water), which allows clean 
burning of coal, received only 1 actual 
citation, but 13 potential, indicating 
high interest in this first-of-a-kind 
100-MW plant that offers a significant 
generation option for a future likely to 
have more stringent environmental 
constraints. 

The product with the most actual plus 
potential citations (16 actual and 3 
potential), shown on the figure as "boiler 
availability," actually represents a 
family of products, including manuals on 
the causes of boiler tube failure and on 
chemical cleaning of fossil plant parts, 
boiler tube mapping, and others. 
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Table 3a lists several dozen products thatwere themost successful In reaching 

the largest number of the utilities that could use them. As is evident, these 

products range from small hardware and test devices, referencemanuals, and 

techniques all the way up to generation system components. 

Sincepractically all utilities haveT&O, i t is^not surprising thatT&Oproducts 

predominate. (The zinc oxide arrester, Clor-NDOiT^ kit, the SF^puffer breaker, 

and theTransmission tine Design Reference 8ook wereeach cited in actual use 14 

or more times.) 

In the other categories, only afewproducts were cited often (the single highest 

actual plus potential count of 19 went to agroup product, boiler availability, 

which includes manuals onboilertubefailureandchemical cleaningof fossil 

plant parts, the boiler tubemapping, and others).* As an exampleof relative 

success, only 10 of the utilities included here have RWRs, and all lOof them 

reported actual use of the RWR water chemistry guidelines, with several reporting 

benefitsof ^40^150 million. 

Ingeneral, products with broad applicability tend togeneratemoremodest dollar 

benefits, thoughguantificationresultsdo vary widely. Thesameproduct might be 

assigned significant dollar benefits by a reviewer in one company and rated "not 

quantifiable" inanother. TheClor^0il®PC5detectionkit isagood example. 

Of 15 utilities citing this product as being in actual use, 1 cited i t as unquan-

tified, but with a strong qualitative characterization of its benefit to the 

company. Other reviews assessed the benefits of Olor-N-Oil® in relation to the 

extent of the company's use (tracking somewhat the size of the ut i l i t y ) , though 

estimates varied widely from a few thousand dollars to hundreds of thousands of 

dollars per year even for utilities of comparable size. 

* l f thisproduct had beenoriginally split apart intoseveral separateproducts, 
there would have been 8 10 users of each. This illustrates that the issues sur 
rounding definition of products (and the small number of utilities in the sample) 
limit the level of detail at which i t is appropriate to treat these data. Only 
general patterns can be reliably extracted. 
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Table 3a 

BEST-SELLERS 
WIDELY USED PRODUCTS 

FUELS AND GENERATION 

Acoustic monitors for nuclear power plants 
ARMP nuclear fuel software 
Boiler availability 
Coal gasification and combined cycle 
Cycling fossil-fueled plants 
Feedwater heaters and pumps 
Human factors 
LOMI decontamination solvents 

Low-pressure turbine failure 
Nondestructive Evaluation Center 
PWR water chemistry 
RETRAN reactor software 
Solid-particle erosion 
Steam turbine reliability 
Stress corrosion resistance 
Superheater corrosion problems 
Valve tests 

TRANSMISSION AND DISTRIBUTION 

*Amorphous steel transformer 
*Clor-N-0il® test kits 
•Contamination detector for distribution cables 
•Distribution planning and automation 
•Metal oxide surge arrester 
•PCB-disposal manual 
SFg puffer breaker 
Transmission line reference books 
Transmission line design software 
Substation-transmission line grounding 
•Wood pole treatment and repair 

PLANNING AND END USE 

•Commercial cool-storage primer 
EGEAS software 
•Heat pump manual 
LMSTM (load management strategy 

testing model) 
•REEPS (residential end-use 

energy planning systems) 

ENVIRONMENT 

•Air quality research in health effects 
Aqueous discharges 
Flue gas desulfurization chemistry and by-product disposal 
•Groundwater manual 
•PCB disposal manual 
Precipitator performance 

•Products of particular interest to distribution-class utilities 
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dearly, aprodoct might have solved a very expensive prohlemat oneotility, have 

solved a less expensiveone at a second, and heonly under consideration for use 

at a third. Benefits weremuch easier to evaluate when a product application had 

heen in place for some time. Some of these Best-Sellers were responsible for very 

large benefits, whichmeans they also qualified as Big Winners. 

Big Winners 

Big Winners are those products found by oneor more utilities to have very large 

benefits, on theorder of millions or ten of millions of dollars. An analysis of 

the total benefit figures shows that each uti l i t y , without exception, found that 

between^O and 90^of its benefits aredue to as few as 5 to 15 products. 

Table 3bshows a l i s t o f some of these products. Notably, only afew of these 

products played a big-ticket role at more than oneor two utilities. 

Whilemany of the Best-Sellersmentioned earlier are in T&O, many of the Big 

Winnersare in generation. This isconsistent with the observation thatgenera-

tiontendsto differ regionally, andfrom utility to uti l i t y , giving riseto dif­

fering technological needs. At the same time, aproblem with agenerating 

facility can involve a huge amount of money, so the benefits can be very large, 

while being quite specific to that situation. 

In terms of future technology, though interest was high in the fluidized bed 

combustion and COCC, only a few utilities reported large potential savings, as 

such estimates depend on themaking of assumptions about future implementation and 

further ontheutility'sdecision whether to includethesenecessarilymore 

speculative benefitsi 

TheRFtorsional monitor, another Big Winner, had actual benefitsreported in 

excess of ^ m i l l i o n by four uti l i t i e s , while a number of other utilities reported 

it as afuture potential application. The database supporting extended PWR fuel 

burnupwascreditedwithabout 3̂0 millionat one uti l i t y , and in-service 

inspection training played a big part in several utilities' total benefits. 

Anumberof utilitiesconsidered the Fuel Inventory Model, arelatively new 

product, tobe of potential interest, thoughfive utilities said they were already 

using i t , and two of thesequotedbenefitsof 5̂ millionand^B.B million, 

respectively. 
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Table 3b 

BIG WINNERS 
LARGE PAYOFF 

FUELS AND GENERATION 

Atmospheric fluidized bed 
Boiler availability 
Coal-cleaning technologies 
Coal gasification and combined cycle 
Condenser modifications 
FGD construction materials 
Generator RF monitor 
Generator torsional monitor 
Induction heating process 
In-service inspection training 
Steam generator corrosion protection 
Steam turbine availability 
Water chemistry guidelines 
Plant life extension 

TRANSMISSION AND DISTRIBUTION 

Amorphous steel transformers 
High-voltage direct-current technology 
NGH/Sub-synchronous resonance damping 
scheme 

SFg puffer breakers 
Transformer diagnostic tools 
Wood pole fumigants and repair 

PLANNING AND END USE 

COMMEND (commercial end-use energy 
forecasting model) 

Commercial refrigeration 
Fuel inventory model 

ENVIRONMENT 

Acid deposition research 
FGD chemistry 
Solid-waste environmental studies 

As this Big Winner pattern (i.e., products showing very large dollar benefits but 

at relatively few utilities) is so consistent, i t tends to support the interpreta­

tion that large future potential benefits can be realized across the country i f 

these products come to be used, to as great an effect, at more than just a few 

utilities. 

Generic Industry Problems and Difficult-to-Quantify Products 

Table 3c lists products that many utilities identified as having indirect (but 

often unquantifled) benefits, as they address problems of industrywide concern; 

table 3d lists products to which many reviewers found i t difficult to ascribe 

benefits, particularly those products of an informational character. These were 

frequently assigned very conservative dollar estimates or relegated to an 

intangible or unquantifiable category, as discussed below. 
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Table 3c 

PRODUCTS ADDRESSING 
GENERIC INDUSTRY PROBLEMS 

Table 3d 

DIFFICULT-TO-QUANTIFY PRODUCTS 
(QUALITATIVE BENEFITS) 

ENVIRONMENT 

Atmospheric phys1cs-a1r quality 
By-product study of PCBs 
Electro-magnetic field effects 
Solid waste leachates 
Indoor air quality 
PCBs: removal, worker safety, 
toxicology, and disposal 

FUELS AND GENERATION 

Coal cleaning 
Human factors 
Instrumentation for monitoring 
valve failures 

TRANSMISSION AND DISTRIBUTION 

Fail-safe surge arresters 

Construction lead time 
Customer educational material 
EPRI meetings 
Handbooks, guides, reference manuals 
Impact of EPRI R&D on regulatory and 

legislative actions 
Environmental programs (acid rain, etc.) 
Information: seminars, newsletters, etc 
Laboratory facilities 

(product life test evaluations) 
Reliability improvements 

C. Benefits Not Counted 

Future Benefits 

The benefits recorded during the Benefits Assessment Program, though substantial, 

represent just the tip of the iceberg. Not included in most of the quantifica­

tions, for instance, are the potential future benefits of current ongoing 

research. EPRI is developing many new products each year. However, the EPRI 

Benefits Assessment Program focused exclusively on completed R&D, in order to give 

the industry a benchmark from which to evaluate future results and to provide some 

measure of how successful or effective technology transfer efforts have been until 

now. 

Options for the Uncertain Future 

Future uncertainties for utilities raise the significance of R&D as a way of 
creating alternatives and options. Some options may be simply better information 
for planning, while others, as with new means of electricity generation, may be 

26 



critical to economic survival. Just reaching this stage after many years of wcrk, 

fcr example, are gasification-comhined cycle, fluidized-hed comhusticn, advanced 

heat pumps and amorphous steel, while further inthe future are batteries for 

electric vehicles, highly efficient photovoltaics, advanced transformers, and 

improved power semiconductors. 

There was frequent testimony frompeople in the utility industry on the importance 

of such R&O. During dehriefingmeetings, for instance, one of the utility coordi­

nators said: "If you focus excessively on the ROI of past investment, and neglect 

thefuture, you begin to foreclose options. As options are closed off, utilities 

begin to relinquish control of their own destinies." 

The tonq View. "Counting only that which can be counted" excludes the importance 

of less tangible benefits and the value of work in progress.* The greater con­

cern, however, is that such an approach obscures or distorts the relevance of 

long-range, high-risk research and might lead to anunwillingness to support R&O 

that is uncertain in outcome in favor of morecertain prospective savings. 

Fortunately, this point was well appreciated by participants. Therewas often 

testimony fromutility personnel stressing the need for long-range research and 

the valueof indirect results. One utility report, for instance, says: 

"This evaluation begins with a description of indirect benefits, 
e.g., reduced costs throughout the industry, enhanced technical 
skills, enlightened regulation and spin off technologies. Such 
benefits are likely to bemore significant thandirect benefits like 
hardware and software, but indirect benefits are not reliably quan­
tifiable, so they tend tobeforgotten. Todiscouragesuch 
oversight, indirect benefitsare given topbilling in thisreport." 

Industrywide Concerns. In addition to the difficulties encountered in evaluating 

indirect benefits, therewas also hesitation in allocating shares of benefits 

resulting from research on industrywide issues. Major environmental issues, for 

instance—acid rain, solid-waste disposal, air quality, effects of electromagnetic 

fields, etc.—on which the industry expends considerable research effort, were 

usually put in an intangible or unguantifiable category by reviewers. Yet, every­

one inthe industry knows just howimportant these issues aretotheeconomic 

health and perhaps survival of the industry (as we know i t today). 

*See, for example, chapter 2, "The Rational Model," in In Search of Excellence, 
Peters and Waterman, Harper & Row, 1982. 
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Sharing the Credit. Becausemany different R&O projects and programs contribute 

tcgreater avaiiahiiity and performanceof plants and equipment, attempts to guan 

tify 5PR^s contributions were hampered because i t is sodifficuit to pinpoint 

responsibility for specific improvements. Similarly, i t is often difficult to 

apportionthe credit whenEPRI research hasadvancedthestate of theart,making 

it possible for amanufacturer togo on todevelop aproduct. 

The Benefits AreMore Important Than Counting Them 

Each utility acknowledged the importance of these qualitative benefits, and 

everyone involved would have liked to find better and easier ways to include themD 

Perhaps, however, i t may beof less concern that somany important kinds of bene­

fits are simply not included, as long as the scope and directionof P&O, and the 

decision to fund i t , are not subjected to a too-strict approach to benefit-cost. 

0. Pro^^sof U t m t y P r o d o c t ^ 

Five utility profiles are described briefly in tbe following pages. Tbougb it was 

not a speoifioobjeotive of the Benefits Assessment Program to study thedif 

ferent complexion of each participating u t i l i t y , tbese profiles show tbat sucb 

analysis would be important in a broad technology transfer program. Size, geo­

graphic location, generationmix, special characteristics of the service 

territory, vintage of plants, load growth, management outlook on financial 

condition, current special problems, plans for future (or deferred) growth, 

timing—all factor into the product mix that is adopted. Thesefactors clarify 

why certain products were Big Winners at this time and why others are expected to 

producemajor benefits in the future. In short, though utilities do sharemany 

characteristics and generic problems, the benefits assessment results, as 

reflected inproduct use, demonstrate clearly that the utilities do not all face 

the same problems or opportunities. Thus, the Big Winners tend to be different 

fromutility to utility and should differ over time in any individual utility as 

its needs and strategies change. 

1. Pacific 0as&21ectric. One of thelargest utilities 

(14,224 MW peak), PO&E hasasprawlingservice territory 

embracing cities, deserts, andmountains, with afast-growing 

population and with long lines strung out to acquire power by 

wire. Amember since EPRI's inception, PO&E found that i t has 

about 40^ of known EPRI products in actual use. It 
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nevert^ess, alsofound, asd id^mosta^ t h e p a r t ^ p ^ ^ 
otmties , that its henefitsresuitsweredominatedhy ahoota 
dozen of theseproducts. Infaot, only 13produot5aoooonted 
for over two-thirdsof total benefits, andasizabiefraotien 
of tbatoamefrom PWR water obemistry improvementsplusthe 
use of aoomputer model (OORA-H) of PWRoorrosion transport. 
Tbedelivery area alsomade strong showings with suoh products 
aspolestubbing, control of biological deterioration in wood 
poles, tree growth retardants, and zincoxide surge arresters 
and transmission line design and testing (in anticipationof 
futuretransmissionline construction), unaggressive program 
of adjustable speedmctor drive installations and the use of 
O^or-N-Oil® test kits werealso clearly evidentaspart of 
thisut i l i ty^s strategy from the benefitsprojectedfrcm these 
products. 

2. Carolina Powers tight. Avery large uti l i ty inthe 
fast-growing sunbelt Mid-Atlantic region, CP&L depends upona 
combination of coal (6^) and nuclear (3^) (BWRsandPWRs) to 
meet its loadreguirements. Withan aggressive conservation 
and loadmanagement program to reduce peaks and todefer new 
construction at least tothemid-I^Os, OP&tfoundthatthe 
bulkof itsbenefitscomesfromtheavoidanceof plant shut-
downsand increasedefficiencyandavailabilityof itsplants. 
The lion'sshareof theactual benefits inrecentyears 
(1981-1985) comesfromaclusterof adozenproductsall 
related topipe cracking issues ina8WR. In addition, sig­
nificant benefits in fossil plants (coal plants) come from the 
capability of carrying out power plant failure analyses and 
thus preventing lost megawatthours owing to tube leaks. Two 
other products on the 8ig Winners l i s t have todo with analy­
sis of turbine rotor remaining l i fe (avoiding rotor replace 
ments) and the use of 5PR1 safety-relief valvetests to meet 
Nuclear Regulatory Commission requirements. For the 
half-decade ahead, this same uti l i ty foreseesadoublingof 
its benefits in these same broad categories (avoided plant 
shutdowns and increasedefficiency and availability) plus 
benefitsfrom better fuel inventory management. If the 
company elects to build a newcoal power station in the 1990s, 
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i t is iikeiy to avoid going the scrubber route, since 
scrubbers areso costly, both in instaiiationand maintenance. 
Thus, CP&tiscioseiyToiiowingEPRIworkonthenew clean 
coal options—OGOOandfluidized bedcombustion—although i t 
did not attempt quantifications of thepotential benefits of 
these options. 

3. Virginia Power. Another very large IOU (8,895MW peak) 

that also depends uponcoal and nuclear (in this case a PWR) 

and has a small fraction in oil and other sources, this 

utility cites themajority of benefits stemming from improve­

ments and refinements in power station operations but notes 

that large benefits were also realized in T&O operations. 

VirginiaPower operates inthree different states, withmost 

of its customers located in a rapidly expanding urban corridor 

stretching from Washington, through Richmond to Hampton 

Roads, where i t serves defense industry needs. In northern 

Virginia i t derives its economic strength fromgovernment 

services, and in Richmond from adiversified and growing 

mix. All sectors—residential, commercial and industrial-

jumped inthepasttwoyears, and the utility hasexperienced 

an above-average annual population and load growth rate. With 

a strategy of deferring major construction until the early 

1990s, the utility planners look to load management, cogenera-

tion, and research aimed at improving, extending, or refining 

power plant operations and at reducing T&O losses tomeet the 

growing loadneeds. Nearly half the actual benefitscomefrom 

the use of PWR water chemistry guidelines. Other Big Winners 

come from the use of gas-in-oil monitors on main step-up 

transformers, metal oxide surge arresters, chemical cleaning 

manual, creep life assessment techniques in boiler pressure 

parts, and changes in ASM5 code guidelines. In the future, 

this same utility foresees a wider range of productsyielding 

benefits—e.g., amorphous steel transformer, which it plans to 

use for normal replacement and growth, various coal-related 

areas such as atmospheric fluidized bed, coal cleaning, 

vibrationsignatureanalysis, thecablefollower, andothers. 
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For this ut i l i t y , as for many others, products related to the 

generation area are clearly paramount, hut overall the 

delivery side alsomakes agood showing. 

4. Moderate-SizeUtilities. Among the moderate-sized 

utilities (2-6,0OOMW peak), a number of different products 

were in the foreground, depending upon the generation mixof 

the company. One almost wholly dependent upon coal 

found its Big Winner in amodelling effort associated with a 

new scruhher system. Another with a strong dependenceon 

coal, hut also with some oil and nuclear in its future 

(Pennsylvania Powers tight), found its Big Winner inthe 

coal-cleaning techniques, followed closely hy BWRoperation 

training, an indication of its future concerns. It also made 

aseriousefforttoevaluatethehenefitsof FPRI'sacidrain 

research products, whichmany utilities relegated to the 

intangible category. S t i l l another moderate-sized utility 

(2,515 MW peak), Boston Edison, which draws two-thirds of its 

energy fromoil and gas (no coal) and one-third fromnuclear, 

serves a heavily populated urhan-suhurhan area composed of 30 

towns in the greater Boston area. It found that itsmajor 

winners were a half-dozen products in the fossil generation 

area (having todo with boilers, condensers, feedwater 

heaters, pressure parts, etc.) and amajor fraction in the 

nuclear area, most specifically with in-service inspection 

personnel training. This training helped BEOo keep its 

Pilgrim nuclear plant on-line, deferring an outage for about 

six months while the company prepared for a regularly 

scheduledoutage. BostonEdisonstresses that its important 

benefits were not always in the big-dollar category, but in 

the broad cross section of the products being used. 

5. Smaller Utilities (̂ 1,500 MW peak). Among the smaller 

ut i l i t i e s , the individualityof Big Winnersbecomes even more 

pronounced, especially among those having l i t t l e or nogenera-

tion to take into account, for instance, one small utility 

(UPA) projected actual andpotential benefits formorethan50 

T&0 products, having screened the electrical and delivery 

products with great care. Therewas also agood balance 

acrossenvironmental andrelevantgeneration-relatedproducts. 
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Thecal 8ig Winner for that small utility arose not from 

delivery, however, hut from its serious intent tomanage 

futuredelivery with aproduot ideal for the harsh winters of 

its service territory- the lowcost heat storage furnace. For 

another smalldistrihution utility Athens Utility Board), 

load control was also amajor issue (owing to rate structures 

for purchased power), hut in this case i t was loadmanagement 

planning. Among the very interesting Big Winner results was 

one smaller utility with a hroad generationmix (Nevada) that 

found itsmajor contributors in three forecasting and demand 

side planning codes(R55^,00MM5N0 and H5tM). One of the 

company'smajor objectives, as stated in its final report, is 

"to continually improve design and operational techniques, to 

develop realisticmodels for load forecasting . . . and to 

develop demand-sidemanagement and conservation tominimize 

the need for building newgenerating facilities." 

As of this time, the results of the utility Benefits Assessment Programdo 

not really provide a basis for assessing "market penetration." Oiven the fact 

that EPRI hasmanaged thousands of projects since its inception in 1973 and given 

amajor turn in direction around 1 9 7 6 - w h e n i t began to emphasizemore 

short-term, results-oriented R&O, the timeline of developing so-called products 

has really been only a half-dozenyears. Even the definition of products, as 

indicated earlier, has been in rapid evolution over the pastyear and a half, as 

the l i s t o f 432 products grewtoover 500, and the new 19B6product books show 

about 750 products (due in part to new products but also to a restructuring of the 

li s t based on the 19B5 experience). The fact that there are now750products 

ready for application underscores the need for greater efforts at technology 

transfer—on the part of EPRI and on the part of the utilities—so that the entire 

electricutility industry can experience the leveraging impact of acentralized 

R&O organization. 

ED The Future Potential of Benefits From R&O 

The results as reported in the preceding pages point several times to the common 
theme of more benefits in the future. First, therewas the doubling of the number 
of products cited when the potential category was added to the actual-use 
category. Whether in terms of the number of products at each company or in terms 
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of the higher penetrationof the hundreds of products thatwere considered, the 

pattern isunmistakahie. Nooneknows how highthe curve infigure^couid 

ultimately go, with the areaunder the curve representing the total market 

penetration attained. 

Second, each u t i l i t y ^ benefit totals are dominated hy afewproducts, hut not 

necessarily thesamefewproductsasat another utility. Thisresult at least 

suggests that evenafewmoreapplicationsof these identifiedBigWinnerscould 

reapsuhstantially higher dollar henefittotalsacross the industry. 

Finally, there is the question of guantifyinghetter. The unanimity across all 

participatingutilitiesonthe importance of the many indirect and intangible 

benefits of research again suggests that the overall benefit-cost results would be 

much greater i f quantification dile^as were solved. Ultimately, however, the 

issue isnot in thebenefit-costratios themselves, but in whether benefits are 

being realized. The answer on all counts i s , once again, more attention by 

and utilities totechnology transfer and tofostering innovation. 
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III. GENERAL CONCLUSIONS AND OBSERVATIONS 

The 1985 Benefits Assessment Program provided a quantitative measure for the first 

time of the relevance and use of EPRI R&D by a cross section of the utility 

industry. The results indicate that: 

* Active utilities are getting a real quantifiable return on 
their investment in R&D as well as significant qualitative 
benefits. 

* The relative rate of return on R&D will increase over time with 
the wider application of both existing and new products. 

* Small utilities with limited resources can benefit from 
applying the results of a generic industry R&D program. 

For the great majority of utilities that did not participate, there are some 

general observations which may be of interest. It appeared to the participants 

that utilities get more benefits from EPRI when they devote resources and priority 

internally to manage their investment in the R&D. Generally, these utilities have 

tried to ensure that communications, horizontal and vertical, are open, and have 

set up an internal organization for the purpose of technology transfer, assigning 

responsibility to a central coordinator who is aggressive and effective in identi­

fying on an ongoing basis the right individuals and groups who are the potential 

users of specific R&D results. Also, there is usually an explicit companywide 

knowledge about the company's relationship to EPRI so that the utility staff feels 

a sense of participating in EPRI and takes advantage of having direct access to 

EPRI staff. 

Finally, if the chief executive officer (CEO) of the utility vigorously and 

publicly expresses his support of R&D to the company's employees, they are more 

likely to implement innovations. Though this observation is not a measurable 

result of the 1985 Program, the impact of the CEO's attitude toward R&D was 

dramatically evident to the participants. 
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It is not clear that every single utility needs (or should wish) tocarry out a 

fuii-fiedged assessment (on its owner in cooperation with EPRI). The results of 

the 1985 Programcan serve as auseful informational haselineor benchmark on 

which utilities canpiggyhackmoremodest in-house programs, as these results do 

represent the collective hest judgments of several thousand engineers, managers, 

planners, plant operators, and other specialists in the industry. Though 

individual estimates on individual productsmay err on the high or lowside, col­

lectively the process produced a balance sheet of the benefits of a broadmenu of 

R&O products, which indicates that acentralized, generically oriented R&O program 

ismore thanpaying for itself nowand potentially will do so evenmore in the 

future. The findings reported here for the 1985 program are being promulgated in 

several ways to ensure that the results become widely known throughout the utility 

industry. 

Utilities may wish to consider another aspect of the Benefits Assessment Program. 

Though quantification by itself does not make technology transfer happen, an 

important by-product of the process is the raising of awareness within the utility 

about R&O products that are available to solve problems and to help address the 

utility's goals. Also, as the programgoes forward, i t becomes easier to identify 

means and opportunities to improve the utility's infrastructure for R&O 

utilization. 

Based on the insights gained in 1985, and as one part of amore vigorous approach 

totechnology transfer, EPRI will continue to support and develop the Benefits 

Assessment Program. In 1985 EPRI is already working with moremember utili t i e s . 

Ineach case, the goal is to tailor the program to the specific interests and 

needs of the u t i l i t y , noting in particular whether the emphasis is to be on 

guantificationor on goals for heightened awareness and utilization of EPRI 

products. 

To make the process less burdensome and more efficient for uti l i t i e s , and tomake 

it possible for more utilities to undertake benefits assessments on their own (or 

with varying degrees of support from EPRI), work is continuing to streamline 

procedures and to orient the resourcematerials towards self-help. 

Towards that end, EPRI has set goals for improvements in several areas: 

Product information which is clearer and easier to use. 

35 



Revised worksheet forms with instructions. 

Guidance for reviewers on quantification techniques—tutorials 
and examples. 

Computer software to facilitate the product reviewprocess and 
quantification. 

Continued development of a datahaseof product evaluations, as 
a tool to support utility programs and to enable to 
analyze product success. 

Strategies for utilities to follow-upon potential product 
applications onacontinuing basis (with activeERRI 
involvement). 

Progress has already beenmade on someof these items (as outlined in appendix 0), 

as efforts continue on this evolving and important agenda for the industry. 
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INTRODUCTION TO THE APPENDIXES 

This final report is designed to be read on a number of levels. The body of the 

report has provided an overview of the Benefits Assessment Program, its methods 

and resources, its major results in number of products adopted for use by u t i l i ­

ties or projected for future use and an interpretation of these aggregate results, 

both in terms of dollar benefits and in product trends. There is also a listing 

of selected products (table 3) that could serve use as a more manageable starting 

point for a utility wishing to attempt a selective in-house benefits assessment. 

Finally, these appendixes provide more detailed information: 

A—The actual Executive Summaries from the reports that were 
prepared by the individual participating u t i l i t i e s , showing their 
various perspectives, methods, and conclusions 

B—Extensive data on product assessment results, including Benefits 
database printouts for the entire 1985 Benefits Assessment 
Program 

C—A discussion of Benefit-Cost methodology 

0—Sample reference materials for future benefits assessments 
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Appendix A 

Executive Summaries From the Utility Benefits Assessment Reports 

Page 

Athens Utilities Board A-3 

Boston Edison Company A-6 

Carolina Power & Light A-ll 

Cleveland Electric Illuminating Company A-12 

Consolidated Edison A-15 

Delmarva Power & Light A-16 

Florida Power & Light A-18 

Houston Lighting & Power A-20 

Lincoln Electric Systems A-22 

Nevada Power Company A-24 

New York State Electric & Gas A-26 

Northern States Power Company A-28 

Pacific Gas & Electric A-30 

Pennsylvania Power & Light A-32 

Public Service Electric & Gas Company A-36 

Puget Sound Power & Light Co. A-37 

Salt River Project A-40 

Southwestern Electric Power Company A-42 

Texas Utilities A-44 

United Power Association A-50 

Virginia Power A-52 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
ATHENS UTILITIES BOARD 

The Athens Utilities Board (AUB) along with 23 other EPRI members is participating 

in EPRI's Benefit Assessment Program. This program is part of a long-term plan 

for the transfer of technology and demonstration of benefit accrual to EPRI mem­

bers as a result of their support of EPRI's R&D Program. Contained herein are the 

background and results of AUB's assessment. 

EPRI offered to assist AUB in its internal review. Personnel from the Institute's 

Washington, D.C. and Palo Alto offices came to AUB in mid-November 1985 to discuss 

the program. It was determined at this meeting that AUB would look at the product 

lists in only three EPRI technical divisions—Energy Management and Utilization, 

Energy Analysis and Environment, and Electrical Systems. These three divisions 

encompass some 200 items/products out of 430 given on EPRI's then-current product 

l i s t . The li s t of items was further reduced by setting aside those products 

related to TVA-provided services and activities. This reduced the product l i s t to 

about 140 for first review. 

AUB reviewed the items/products in order to quantify actual benefits realized to 

date by AUB as well as anticipated future benefits. All 140 items were reviewed 

by five members of AUB's staff (general manager, project manager, superintendent 

of operations, and project engineer) and i t was found that 112 items warranted 

further investigation. Two AUB representatives then went to EPRI Headquarters 

(Palo Alto) in early December to meet directly with the various project managers 

and staff to assess and gather more information on the items under investigation. 

The results of this meeting reduced the number of products for final review to 

50. It fell to the project manager and project engineer to evaluate the 112 items 

from the initial review, resulting in the reduction to 50 Items, and then to con­

duct the benefits assessment on the final 50 items. The project manager gathered 

and assembled all the reports and data, and along with AUB's general manager pro­

duced the final report. This is in contrast to other utilities such as Virginia 

Power which had 27 coordinators and 135 reviewers involved in their benefits 

assessment program, 
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At AUB's request. B i l l Coleman (EPRI Washington) meet with AUB staff on 1/8/86 to 

answer some final questions and to hear some of our results and comments. From 

the final review at AUB the 11st of 50 products was reduced to 31. These 31 

products were placed into four categories. These categories are: 

(A) Products Currently 'In Use' 
(B) Products Definitely Planned Use for Future Use 'Future Certain' 
(C) 'Future Planned Use' Based on Post-Demonstration Results 
(D) 'Future Use' on a Need-Occurrence Basis Only 

[Excerpts from text ... 1 

In 1985 TVA formula contributions totaled $27,915,985. TVA deducted 20% 

($5,583,117) for TVPPA and TVA research programs, and the remaining 80% 

($22,332,468) was sent to EPRI. The AUB's contribution for 1985 was: 

$0.000226/KWHR * 439,317,330 KWHR + 0.000920 * $19,195,237 = 
$99,258.72 + $17,832.38 = $117,118.10 
80% of $117,118.10 = $93,694.40 
20% of $117,118.10 = $23,423.60 

Because TVA performs generation and transmission services on behalf of AUB, 

much of the cost of AUB energy is attributed to TVA charges passed on in local 

rates. In fact, only 13% of AUB rates are attributable to Athens' own cost of 

service; 87% of Athens' electricity charges are directly attributable to 

TVA. ... Thus calculating the cost of the research which produced benefits 

directly to AUB, separate from any indirect benefits received through TVA, at 

13% would come to $12,145.07 instead of $93,694.40 for 1985. ... 

It is AUB's opinion that at this time membership in EPRI is beneficial not 

only to AUB but to the industry as a whole and should be continued, but i t 

must also be stated that more resources and research should be directed to 

solving problems, and developing equipment and operating strategies for 

utilities similar to AUB. ... 

These products are directly applicable to AUB and, therefore, of direct 

benefit to AUB customers, since opeating costs are reduced whenever improve­

ments are made to the AUB system. The combined value of category A and B 

benefits is $535,360 over a five-year period beginning in 1985. The average 

annual benefits for the same period would be $107,072, accrued from 
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implementation of EPRI products. This produces a five-year benefits-to-cost 

average of 7.98:1 for category A and B products combined compared to the 

average annual AUB-direct contributions assuming a 5% per year increase in 

contributions for the period 1985-89. ... 

A-5 



BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
BOSTON EDISON 

Boston Edison Company is an operating public utility engaged principally in the 

generation, purchase, transmission, distribution and sale of electric energy. The 

Company supplies electricity at retail to an area of approximately 590 square 

miles within 30 miles of Boston, encompassing the City of Boston and surrounding 

cities and towns. The Company was organized on December 26, 1885, and was incor­

porated in 1886. Thus, i t is 100 years old and, indeed, i t is presently (1986) 

celebrating 100 years of continuous service to its customers. 

From its earliest years, and throughout the years since then, BECo has been and 

continues to be an industry leader in its commitment both to research and develop­

ment and to helping the commercialization and bringing on-line of the innovative 

technologies and energy conversion systems which have helped and will help BECo 

and other utilities meet the (electrical) energy needs of its customers econom­

ically, reliably, with minimum damage to the environment and utilizing appropriate 

energy resources. 

With this background of commitment to R&D and innovative technology development, 

i t is not surprising that Boston Edison has, from the outset, also been a strong 

supporter of EPRI, both by its financial commitment and by its commitment to pro­

vide ongoing input and guidance to EPRI through the advisory committee structure. 

BECo personnel were actively involved in the formation of EPRI and have actively 

contributed since then in working with EPRI staff and other utility advisors to 

ensure that the programs which EPRI put in place did respond and continue to 

respond to the challenges and needs of the electric utili t y . 

The Company also brings the employment of good business practices to its 

commitment to R&D, in that, while recognizing that not every R&D project carried 

out by central research organization, such as EPRI, is likely to be a winner or to 

have application for Boston Edison Company, i t has the strong commitment to maxi­

mize the return on its R&D investment by utilizing as many as possible of the 

products resulting from EPRI's R&D programs and deriving bottom line benefits from 
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them. Thus, for a numher of years the Company has had an active technology 

transfer program covering its R&O commitment and, especially, its investment in 

and commitment to 

It was against this background that B5Co Chief Executive,S.d.Sweeney, in 

dune^BS, accepted with enthusiasm theinvitation of EPRI President, 

E. L. Culler, tohecomeoneoftheEPRlmemher electric utilitiesparticipating in 

aformal Benefits Assessment Program covering theproducts which EPRI hadproduced 

over the years since 1973. The BECo executiveandmanagementteam for theProgram 

was appointed without delay and,following this,the Preplanning Meeting between 

EPRI and BEComanagement teams was held (inmid August). At thismeeting the 

schedule wasdrawn up for thecomplete Benefits AssessmentProgram, including the 

Planning Meeting, therankingofEPRIproducts, the completion of the Benefits 

Assessment Worksheets, the Profiling Workshop, the analysis phase, the Wrap-Up 

Meetingand thefinal report andfollow-up. 

Oneof the key meetings was the Planning Meeting which was well attended both by 

the coordinatorsoftheinvolved departments and by the engineers who wouldbe 

carryingout theassessmentsof theEPRI products. At thismeeting, BECo 

President Sweeney made i t clear that hestrongly supported the Benefits Assessment 

Program, the prime goals or objectives of which were as follows: 

tomake engineers throughout the Company awareof the resource 
that isEPRI-both itsprogramsandprojectswhichare directed 
tomeet theneeds of the utilities and the technical, advisory 
andconsultingcapabilityprovidedby EPRI staff, 

to demonstrate to BECo and tooutside organizations, as 
appropriateandneeded, that BECo isachievingabenefit-cost 
ratio greater thanone and indeed, to help increase this ratio 
through the Benefits Assessment Program, 

to complement and helpBECo's internal technology transfer 
program and toprovide a snapshot in time of theeffectiveness 
of this program with respect to EPRI, and 

to help broaden the horizons^of BECo engineering andmanagement 
personnel through greater awareness of the R&B process and an 
awareness of thereal benefits thateffectiveR&Oprogramscan 
produceand shouldproducefor utility companies. 

Thefirst major taskunder theProgram was torankorcategorizeall of the EPRI 

productsin the EPRIProducttist Publication. Then, Product Benefit Assessment 

Worksheetswerecompletedfor those determined tohaveat leastpotential interest 
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for 85Co. In a l l , about 250 FPRI products were determined to have at least 

potential Interest and application for 8F0o and about 350 Product Benefit Assess-

mentWorksbeetswerecompletedand submittedontbeseproducts. These were 

distributed among the categories given below as follows: 

ProductCategory OesignationandOescription Number of Products 

A: 5PRI Products- Actually inUseor Usedby B5Co 72 

B: FPRI Products-Actual/firm Plans for B5Co Use 30 

0: 5PRI Products ProbableUseby B50o 30 

0: P̂RI Products Possible Use by B5Co gg 

5: FPRIProducts-UnguantifiedBUnguantifiablebut 35 
Definite Benefits for B5Co 

The following assumptions were used in calculating the benefits: 

1. Adjustment for Inflationto 19850ollars: All benefitdollars 
were converted to 1985 dollars simply on the basis of theOross 
National Product Implicit Price Ueflator/lnflator. 

2. Multiyear Benefits: For estimating multiyear or continuing 
benefits, in general, aconservativefive-year benefit life was 
assumed. 

3. BF0oContributionsto5P^: All of B5Co'scontributionsto 
5PR1werealso converted to 19B5dollarsonthebasisof the 
sameOross National Product Implicit PriceUeflator/lnflator. 
In 1985 dollars, the total came to $21,759,235. 

4. Percentages of Benefits Assigned toBFCo: Where thebenefits 
to B50o were estimated to be less than or egual to $5million, 
all of the benefits were assigned to FPR1; however, where the 
benefits exceed$5 million, only 50%of samewasassigned to 
5PR1. 

5. Benefits Difficult to 5stimateBQuantify: Whereitwas 
difficult or impossibletoestimateor quantify thebenefits to 
B^OofromanFPRl product, oneof threeactionswas taken— 
either no benefit was assigned (category 5), the 5PR1 cost for 
the work leading to the product was used, or the cost of the 
report on the project to nonmembers of 5PRI was used. 

With theseassumptionsand inputs tothecalculations, thebenefits to B5Cofrom 
the 5PR1 products listed in the categories noted above were estimated. These were 
asfollowsby category: 
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Category^ $ ^ ^ 2 8 0 - ^ U s e o r ^ d 
Ca^oryB $3^5^860-Aoto^BF^ Plant toUse 
Category^ ^ ^ ^ ^ O - P r o b a b l e ^ 
CategoryO $ ^ 0 0 4 ^ 0 - P ^ b l e ^ 
Category F NotQuantlfiedBQuantlflableUse 

In torn, this enabledB5Cotooaloulatethe overall henefit-oost ratlofor its 

oommitmenttoand Involvement inFPRI, namely, thetotal benefit to B50ofrom5P^ 

promts identified through 1985, dividedhy^Co's total oontrihutionto^PRI, 

also through 1985. In estimating this overall henefit-oost ratio, the Company 

deoided thatthis (overall henefits-oost ratio) shouldhehasedonly on those 

products whioh have heen used or are heing used hy 85Co, namely, those products in 

category A. It might he noted that, in addition to excluding the benefits to the 

Company from theproducts in categories 8, C, 0 and 5, this definition of 

henefits-cost ratio from the Company's involvement in does not take cogni­

zance of themany other benefits which the Company has received and continues to 

receivethrough 

Onthisbasis, aformal benefit-cost ratio of 7.65 was obtainedfor the Boston 

5dison Company involvement in and commitment to This is a healthy figure 

indeed. 

Theproduct benefits contributing to it range in value from less than $1,000 to 

greater than $50 million and all of 5PR1's six technical divisions are represented 

on the product l i s t . 

85Co's overall conclusion from its participation in the Benefits Assessment 

Program is that it was a tremendously worthwhile effort for the Company, one which 

producedmany benefits, only oneof which was thedemonstration that B5Co is 

obtaining amany-time-over return on its investment in and commitment to 5PR1. 

Manyfactorscontributed to this successof the5PR1 BFCoBAP. Primeamong these 

were the following: 

Thereal enthusiasm of B5CoPresidentandC505. d. Sweeney, 
and the fact that he communicated this enthusiasm in a clear 
manner, both through writtencommunications and his comments at 
the Planning Meeting and theProfiling Workshop. 

The appointment of coordinators for each department which was 
involved in theProgram, namely, those departments that had 
interest in or had application for any of the 5PR1 products. 
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The enthusiasm and commitment shown hy the many engineers in 
departments throughout the Company who were involved in ranking 
and evaluating the FPRI products and in completing the Product 
Benefit Assessment Worksheets. 

The help and guidance provided at all stages of the Programhy 
FPRI staff and, in particular, hy the team assigned to 
work with B50oon the Program. 

Therefore, B50o is pleased indeed with its participation inthe 2PR1 BAP and plans 

to incorporate regular updates of same into its Technology Transfer Program. 

Needless to say, i t also recommends that every 5PR1 memher company should consider 

participating in an 5PR1 Benefits Assessment Program. In spite of this, however, 

BFOo has some reservations or concerns since, as presently structured, the 5P^ 

BAP involves a very large, perhaps too large, commitment from hoth 2PR1 and the 

participating utili t y . 

Therefore, while recommending that every 5P^ memher should indeed consider 

participating in an individual BAP, i t is difficult to see how 5PR1 could carry 

out these individual BAPs for all itsmemhers and s t i l l f u l f i l l itsmain duty or 

function, which is to carry out the central R&B programfor U.S. electric 

utilities. 

In turn, this leads to B50o's final conclusions and recommendations with respect 

totheFPRIBAP: 

D Considerations should he given to holding Joint or Regional 
BAPs for groups of utilities. 

Adetailed step-hy-step BAP guide should he produced—for hoth 
first-time BAPs and repeat BAPs. 

The BAP process should he streamlined. 

Overall, therefore, B̂ Co strongly endorses the 5PR1 Benefits Assessment Program, 

hutwith the caution or reservation that the effort to carry out BAPs for memher 

utilities should not jeopardize the continuation of FPRI's P&O Program for and on 

hehalf of U.S.electric utilities. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
CAROLINA POWER & LIGHT 

This document describes an effort by Carolina Power and Light Company to 

characterize and quantify the levels of benefits derived from EPRI research 

completed to date. 

This effort involved over 100 CP&L employees in a review of approximately 420 EPRI 

research products. This review screened these products and classified them 

according to actual use, potential use, and/or inapplicability. Of these 420 

products, approximately 75 were assessed as having an actual or future use by CP&L 

and were subsequently selected for analysis of specific benefit and value. 

This analysis was performed by Company personnel who were the actual users and/or 

beneficiaries of the research and i t relied on their professional judgements and 

perceptions as to research value and benefit. Even though our assessment approach 

inherently excluded consideration of some important indirect benefits, the direct 

benefits quantified by our analysis were very significant in value. 

Our assessment estimated that during the last five years (1981-1985), the Company 

derived a present value benefit of approximately $91.2 million. This results in a 

discounted benefit-to-cost ratio of 2.9:1. During the next five years 

(1986-1990), our benefits assessment has estimated that we will realize benefits 

of approximately $47.2 million from research already applied, and we have the 

potential for realizing total benefits approaching $151.1 million from the appli­

cation of all useful research completed to date. In that event, the discounted 

benefit-to-cost ratio would be 5.7:1. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
CLEVELAND ELECTRIC ILLUMINATING COMPANY 

FORWARD [BY SPONSORING EXECUTIVE VICE PRESIDENT] 

Until about ten years ago, the electric utility industry had been a declining cost 

industry. In real dollar terms the cost of our product has declined throughout 

most of our history. Real rate increases are recent phenomena reflecting the dra­

matic escalation of capital costs, fuel costs, interest rates and regulatory 

intervention during the past fifteen years or so. The key to this long experience 

with declining costs has been technical progress. I am confident that technical 

progress will further enhance the value of our product by controlling production 

costs and improving the effectiveness and scope of end uses. 

However, technical progress does not come easily or cheaply. This is a 

technically mature industry which is pushing at the frontiers of science and 

engineering. It is not practical or effective for individual companies to work 

toward independent solution of the many and difficult problems that need to be 

addressed. Thus, the industry created the Electric Power Research Institute, a 

unique experiment in cooperative research sponsorship. The Illuminating Company 

has supported the EPRI concept since its inception and the Company's executives 

continually challenge its employees to exploit the results of EPRI-sponsored 

research. 

I have been pleased, though not surprised, as I have watched the result of this 

study develop. It shows that EPRI is clearly a sound investment, yielding great 

dividends for the industry and its customers. I encourage EPRI management to find 

in these results a note of appreciation and a challenge to do even more. I 

encourage our own employees to make EPRI a success by their continued support. 
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5X5^^5 S^ARY 

In Jolyof 1985, Cleveland Electric IlluminatlngCcmpany wasaskedby FPRI 

to participate in an intensive program to evaluate the benefits of member 

ship. Scme50C51 specialists and representatives joined forces i n a 

workshop in late September to begin to quantify those benefits. This evaluation 

is acontinuing effort as new5PR1 products and new needs develop daily. This 

report describes the general nature of membership benefits and provides an 

estimate of the value of specific, identified benefits. These results will be 

combined with results fromother members in areport by P̂RI staff to the 

Board of Directors. 

This evaluation begins with adescriptionof indirect benefits, e.g., reduced 

costs throughout the industry, enhanced technical s k i l l s , enlightened regulation 

and spin off technologies. Such benefits are likely to bemore significant than 

direct benefits like hardware and software, but indirect benefits are not reliably 

quantifiable, so they tend to be forgotten. To discourage such oversight, 

indirect benefits are given top billing in this report. 

unexpected value approach has been used to quantify benefits of the direct 

applicationof research results. Reviewers were asked toestimate antici­

pated or realized benefits and the probability that this estimated benefit level 

will be (or has been) realized. The product of these terms is the expected value 

or expected benefit. 

The total expected benefit for projectsyielding "modest" benefits is 

$54,000,000. In addition, major benefits can be claimed with high confidence for 

BWRpipe cracking prevention ($50-75million), hydrogen control ($9million) and 

automated distributionplanning ($10 million). The total of these, $123-148 mil­

lion, is a likely range for direct benefits of our membership todate. 051 

investment in5RR1 todate isabout $35 million. Thus, the direct benefit, is 

likely to be at least four times the investment. 

Possible additional savings could result from the use of S0^ control research 

($55million), decay heat removal ($50million) and gasification combined cycle 

($925 million). This lastestimatecredits5PR1 with the total projected savings 

for lOOOover aconventional plant. 5PR1's role in encouraging that technology is 

undeniably crucial, but somemight argue that only aportion of the $925million 

is farily attributable to 
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Amore detailed summary of these results is provided in figure 1, a probability 

distribution of benefits. Tbatfigure shows arealizedbenefit (lOO^prob-

ability)of about $25 million anda95% probability of ̂ m i l l i o n . Benefits on 

the order of $100 million are very likely and there is a 50%probability of bene-

f i t s i n the range of $250 million. The huge total benefit of $1.2 billion at 25% 

probability reflects the generous assessment of 5PR1's role in technology, 

for those who are not comfortable with that assessment, the lower line shows the 

probability distribution without IGOC-related benefits. This lower line suggests 

abenefit limitofabout$440 million. 

While the benefit estimates used for this analysis are approximate and the 

probabilities are subjective, the results support a very strong voteof confidence 

for continued participation. Many products are finding practical appli­

cation at and the Company is well tied in to the continuing stream of new 

products. Our participation in this benefits assessment program has actually 

strengthened those ties. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
CONSOLIDATED EDISON 

The Electric Power Research Institute (EPRI) was established in 1972 to perform 

scientific research relating to the production, transmission, distribution and 

utilization of electric energy. EPRI is funded primarily through payments by 

members, and Consolidated Edison (Con Edison) has been an active participant since 

its inception. 

A Benefits Assessment Program was initiated in May 1985 to determine the value to 

Con Edison from participation in the EPRI program. Results of this assessment 

indicate that 60% to 70% of EPRI's strategic research elements contained in its 

1985 R&D Program Plan apply to the Company's goals for 1985 and are important to 

current operations. The assessment also indicates that 65% to 80% of EPRI's stra­

tegic research elements are supportive of key objectives of the Company's Electric 

System Planning and Business Strategy and, therefore, are important to the future 

of the Company. 

An assessment of the value of research products produced through 1984 indicates 

that a saving of about $69.2 million has been achieved, reflecting a cost benefit 

ratio of about 1.6 to 1 when compared with the $44 million the Company invested in 

the research from which the products were developed. This cost benefit does not 

include the value of products which could not be quantified. 

Lastly, there are many other important but less direct benefits to the Company 

from its support of and participation in the Electric Power Research Institute, 

including the ready availability of technical experts and a credible, ever expand­

ing body of scientific knowledge that can be used in numerous and varied settings 

for the benefit of the Company and its ratepayers. 

A-15 



BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
DELMARVA POWER & LIGHT 

An assessment of the cost effectiveness of EPRI research as applied at Delmarva 

Power & Light Company was conducted between November 1985 and February 1986. The 

program had three objectives: 

To promote and enhance technology transfer at Delmarva Power. 

To quantify and evaluate the cost effectiveness of our 
investment in EPRI. 

To provide feedback to EPRI for program evaluation. 

All objectives were met. The benefit quantification results indicate that 

Delmarva is currently earning positive returns on its investment in EPRI and is 

expected to continue doing so. Moreover, future benefits are expected to be sig­

nificantly greater relative to projected membership dues than benefits to date; 

therefore, returns are expected to increase. In addition, other important 

nonquantifiable benefits were identified. 

[Excerpted from report ...] 

CONCLUSIONS 

Over 400 EPRI research projects were reviewed by Delmarva's technical staff. In 

doing so, i t became evident that a significant level of awareness was present in 

most functional areas prior to the exercise. However, in certain areas the 

process did provide increased exposure to EPRI's work and led to an improvement in 

the ways that EPRI results are disseminated in the Company. 
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deprogram identified 59 EPRI products that haveor have had an economic value to 

theCcmpany, eight that will in the near future and 122 that potentially could. 

In addition five products were identified as heing applied at the Salemplant hy 

Considering only the 59 products that have provided benefits to the company to 

date produces a henefit-to-cost ratioof roughly 1:1. The results suggest that i t 

took nearly tenyears to realize fully the benefits of 5PRI membership and that we 

have entered a period where benefits will substantially exceed our investment. 

When the additional benefits of anticipated or potential product applications 

(tables2and^ and thebenefitsrealized at the Salem facility (tabled are 

considered, i t is clear that Oelmarva's membership in 5PRI is acost-effective use 

of funds. 

Irrespectiveof cost benefit considerations, Oelmarva and the utility industry 

benefit inother, intangible ways from 5PR1's existence. Such nongua^tifiable 

research benefits are real and should not be overlooked in an assessment exercise 

such as this. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
FLORIDA POWER & LIGHT 

This report presents the results of a nine-month project to perform a general 

assessment of the benefits and costs of research products from the Electric Power 

Research Institute (EPRI) to Florida Power & Light Company (FPL). The project was 

directed by FPL's Advanced Systems and Technology Department (Research and 

Development) and supported by twenty-two Company departments plus staff from EPRI. 

EPRI has been in existence a l i t t l e over 13 years and has expended over 

$2.2 billion in research. This work has resulted in some 437 research "products" 

for its electric utility members. Since joining the Institute, the Florida 

Power & Light Company has given EPRI $72.9 million (1975-1985) or roughly 

3.3 percent of the EPRI annual budget. 

QUANTITATIVE FINDINGS 

84 percent (368) of EPRI's research products have already 
produced benefits or are projected to produce benefits for FPL 

Total Realized Benefits to date from products Now in Use are 
estimated to equal $132 million 

Projected ongoing Benefits from Products Now in Use equal 
$626 million (present value) 

Total Present Value of all benefits (past and projected) equals 
$989.5 million for an overall benefit/cost ratio of 13.6 

QUALITATIVE FINDINGS 

FPL participation in the EPRI program is successfully 
contributing to the control of costs and risks, the resolution 
of environment and safety issues and the improvement of 
profitability in both the short and long term. 

EPRI-developed products are supporting other FPL research, 
engineering and analyses and providing Company engineers and 
managers a basis for more factual plans and decisions. 

Many Institute products have given FPL a basis for resolving 
potential operating, regulatory and planning problems before 
they become issues capable of adversely impacting the Company. 
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The study methodology Involved development of benefit estimates using a simple 

one-page benefits assessment process. In addition, fPL performed discounted cash 

flowanalyses where possible. The assessments identify both quantitative and 

qualitative benefits from products which are Now in Use, those which will 

have Probable Immediate Use and those which will have Probable future Use. The 

project also identified those products which have No Application to fPL. 

The study was designed to complement similar studies being done at twenty-three 

other electric utilities and will form the basis for follow-up work at both PPt 

and 5PRI to further improve the long-range benefits of the Institute's work for 

fPt and its ratepayers as well as for other 5PRI members. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
HOUSTON LIGHTING & POWER 

Many readers will recall a time when the Electric Utility Industry was subjected 

to severe public criticism because of its alleged negligence of research activity. 

As a result of the work of EPRI, that form of criticism is no longer heard. How­

ever, the Industry was never intended to be a philanthropic organization; on the 

contrary, its survival depends upon the profitable rendition of satisfactory serv­

ice at an acceptable cost. Prudence requires that the relation between costs and 

benefits of EPRI research be kept under surveillance by the Management of a 

Utility. 

This assessment of EPRI benefits is presented in three sections. The first one is 

described as a Macroscopic View. It attempts to place the subject of Research 

Benefits in broad perspective, and i t encourages the reader to maintain contact 

with the realities of life when research is evaluated. 

The second section, in contrast, is described as a Microscopic view. It describes 

several EPRI projects which have produced either certain short-term benefits suit­

able for quantitative expression, or else a potential for long-term benefits which 

are anticipated with such confidence that their values can be projected 

realistically in monetary terms. 

We have selected only ten varied projects for the Microscopic View, and have 

demonstrated substantial individual benefits from these. There are presently over 

1500 active EPRI projects. The cost of a comprehensive benefits assessment 

covering all of these would be prohibitive, and its value would be questionable. 

The third section is a copy of the March 1985 presentation to the EEI Research 

Management Committee on the subject, "Assessing the Benefits of EPRI Research," by 

W. M. Menger of Houston Lighting & Power Company. Some duplication exists between 

the March 1985 presentation and section 2, the Microscopic View. 
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Although the Microscopic View 1s by far the more concise of the first two 

sections, no assessment can be considered to be fair or complete unless the more 

nebulous but nevertheless important Macroscopic View is kept in mind. Both 

aspects of research evaluation are commended to the reader. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
LINCOLN ELECTRIC SYSTEM 

The EPRI Benefits of Membership Assessment contained herein was undertaken to 
determine what the benefits-to-dues ratio was for 1985. The compiled information 
illustrates that continuing EPRI membership is fully justified. 

The benefits-to-dues ratio for 1985 was 1.18 to 1, with Lincoln Electric System 

(LES) receiving $390,298 worth of benefits to its $330,402 dues investment. All 

benefits which were quantifiable were calculated on the Actual Cash Flow Savings 

to LES in 1985 or by the Annual Equivalent (Present Worth) Value of Extending the 

Life of Newly Installed Equipment. For actual cash flow savings, including one­

time savings amortized over the life of the product, the carrying charge for 

transmission and substation equipment is 12% (6.5% interest, 2.5% depreciation, 

2.5% O&M, 0.5% A&G). For distribution equipment we use our carrying charge of 15% 

(6.5% interest, 4% depreciation, 4% O&M, 0.5% A&G). For models, reports, and 

software we use the capital recovery factor of 25% (7.5% interest, 5 years). 

Actual Annual Cash Flow Savings for 1985 amounted to $314,803 and included 

utilizing 17 different EPRI products (pgs. 4 & 5). Annual Equivalent (Present 

Worth) Value of Extending the Life of Newly Installed Equipment amounted to 

$75,495 and included utilizing three EPRI products (p. 5). 

Two other categories were quantified but weren't included in the benefits-to-dues 

ratio because they either haven't been utilized or continuing future uses are 

merely speculative. Seven future projects identified (p. 6) have a Potential 

Annual Average Savings of $901,500 and six future projects identified have a 

Potential 0ne-T1me Savings of $865,000. Some of the products and projects 

benefits will undoubtedly be included in future assessments. 

There are numerous categories of benefits which are non-quantifiable at this 
time. The major one included benefits derived at Cooper Nuclear Station utilizing 
EPRI-developed technology, even though Nebraska Public Power District, as operator 
of the plant, is not an EPRI member. Identified savings, for which LES is 
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currently reque^ngas^sta^ ^uld amount 

to million of dollars. Asimilarsltuationexistswithregard tothe Laramie 

River Station. Also, benefits derived from ERRIworkin the environmental area 

arenotquantifiedheoauseof the difficulty of determining the cost of not having 

to comply with legislation or regulations hecauseresearchshowed they weren't 

necessary, for example. 

Thereportcontainedherein makes threerecommendations. They are: 

(1) Nebraska RuhlicRower District andBasinElectricPower 
Cooperative shouldreceivecontinuingencouragementfromLESto 
become ERRI members; 

(2) Asystemtotransfer 5RRI technologymoredirectly to LES staff 
should be developed and implemented. This project is currently 
underway through the office of theERRl Technical Information 
Coordinator; and 

(3) Thisassessment should beanongoingeffort in order to 
continually monitor 5RR1 performanceand analyze if continued 
ERRlmembership isprovidingpositivebenefits to t5S. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
NEVADA POWER COMPANY 

The assessment of Nevada Power Company's benefits of EPRI membership contained 
herein was undertaken to determine what the benefits to dues ratio was for 1985. 
The results of the study illustrates that continuing EPRI membership by Nevada 
Power Company is fully justified. 

The benefits-to-dues ratio for 1985 was 3.0 to 1, with NPC receiving $3,716,798 

worth of benefits to its $1,220,840 investment. All benefits which were 

quantifiable were either estimates of annual savings or one-time benefits in 1985. 

Estimated annual savings for 1985 amounted to $258,904 resulting from the 

application of 24 different EPRI products. One-time savings for 1985 amounted to 

$3,457,894 and included utilizing 16 different EPRI products. 

Two other categories were quantified but weren't included in the benefits-to-dues 

ratio because the associated products either haven't been utilized or continuing 

future use of these products is speculative. Application of 52 products in the 

future has a potential annual average savings of $1,081,831 and 44 future products 

identified have a potential one-time savings of $1,815,240. The benefits of these 

products will be included in future assessments. 

There were 43 products which were judged to have either intangible benefit or 
unguantifiable future benefit. Further analysis will be done where possible to 
identify both quantitative and qualitative benefits of these 43 products. 

The report contained herein makes two recommendations: 

1. NPC staff should be made more aware of EPRI technology 
developments. This could be accomplished by having NPC's 
Technical Information Committee meet on a quarterly basis and 
by having NPC staff become more involved in the EPRI advisory 
structure. 
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2. EPRI performance should continually be monitored to determine 
if EPRI membership is providing positive benefits to NPC. 
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BENEFIT ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
NEW YORK STATE ELECTRIC & GAS 

EXECUTIVE FORWARD 

As a result of a recommendation from EPRI's Board of Directors in early 1985, 

EPRI's Industry Relations & Information Services Group embarked upon a very ambi­

tious effort aimed at performing Benefits Assessment Workshops at approximately 

two dozen utilities during 1985. 

New York State Electric & Gas Corporation (NYSEG) was fortunate to be selected to 
receive one of these in-depth benefits reviews. 

At the very outset, NYSEG wishes to commend EPRI for their good judgement in 

deciding to focus in on this area of concern. We implore EPRI to continue this 

effort, probably at a somewhat reduced level. Perhaps i t could be said that the 

utilities should do this on their own and, hopefully, this will evolve but, until 

it does, we hope that EPRI will keep up the pressure in this most important area 

of transferring technology. 

Due to NYSEG's very close working relationship with EPRI's IRIS Division, EPRI 
knew ahead of time that NYSEG has had a very active technology transfer system in 
place since 1982. EPRI was also familiar with NYSEG's Electric Research Value 
Assessment (ERVA) document. The ERVA program is a method of documenting the value 
to NYSEG of its application of finished research products (internally and exter­
nally developed). This continuously updated document has been in active use since 
early 1984. 

Previous to the Benefits Assessment Workshop, NYSEG thought its benefits to 

funding ratio was 1/1. When EPRI's concerted efforts with NYSEG's people were 

completed, NYSEG's benefits to funding ratio was improved to 2/1. All of us who 

were active in this exercise are very pleased with this result. 
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5 X 5 ^ ^ 5 ^ ^ ^ 

The purpose of t ^ s B e n e f i t s A s ^ s m e n t W o r k s h o p was to care fu l l y review t hea r ray 

of ^ R l f l n i s h e d products to determine the i r app l i cab i l i t y to NYSFO's 

As possible appl icat ions were located, they were assigned to a person well 

experienced in the a r e a o f possible involvement. 

When a p p l i c a t i o n s f o r 5^1 productswere located, t h e y w e r e e i t h e r p r i c e d f o r the 

f i r s t time or located i n N Y S 5 ^ s 5RVAdocument and t h e p r i c i n g w a s r e a s s e s s e d b y 

t h e 5 ^ B N Y S 5 G t e a m . A l l valueassessmentshavebeenamalgamatedandappear i n a 

la ter sect ion of th is report t i t l e d NYSFO's Assessment of 5PR^s Products. 

At th is p o i n t i t should be stressed that ^ 5 G h a s r e s i s t e d p r i c i n g " m a y b e " o r 

"possibly nex tyear " types of project app l ica t ions. Our wel l -establ ished FRVA 

document h a s p r i c e d o n l y o n e f u t u r e s a v i n g s p r o j e c t b e c a u s e t h a t o n e i s p r a c -

t i c a l l y guaranteed. A l l other p r i cedapp l i ca t i ons at NYSFGare " h a r d d o l l a r " 

evaluations - savings that did happen in the recent past and savings that are 

happening today. 

T h e f a c t t h a t h a s c h o s e n n o t t o t r y t o p r i c e p o s s i b l e f u t u r e a p p l i c a t i o n s o r 

useful research that i s unguantif iable (such as acid ra in research) does not mean 

that we are t o t a l l y ignoring these two categor ies. We have achapter in 5RVA fo r 

both categor ies. 

As mentioned i n t h e 5xecut iveforward, th is 1985 Benefi ts AssessmentWorkshop 

doubled N Y ^ O ' s r a t i o of benefi ts divided byour averageannual fund ingof 

Regarding NYS50's recommended actions by ei ther or ourselves in the a r e a o f 

improvements in technology development or technology t rans fer , we h a v e t h e f o l l o w -

ing to o f fe r . hasdonearemarkab lygood job of invest igat ing a r e a s o f our 

business that might be improved by successful R&O. Thegua l i t y of 5PRl ' sou tpu t 

has rare ly been challenged to the best of our knowledge. The improvements in 

technology t ransfer that a r e s o b a d l y n e e d e d a r e p r i m a r i l y t h e r e s p o n s i b i l i t y of 

t he i nd i v i dua l u t i l i t y companies,not T h e r e i s , however,one area of 

improvementthatwedorecommend t o F P R l . I t i s t ry ing to deve lopameanso f 

i d e n t i f y i n g p e r c e i v e d r e a l w i n n e r s - that s h o u l d b e p u t t o immediate useby 

u t i l i t i e s - a s o p p o s e d to basic research, research that f a i l ed t o s o l v e t h e p r o b 

lem,and research that might some day be put to use. The problem i s a l l 

reports look thesame. In other words, real (canuse today) winnersneed t o b e 

highlighted a t t h e f i na l report stage. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
NORTHERN STATES POWER COMPANY 

Northern States Power (NSP) Company was one of over twenty utility companies who 

participated in this EPRI Benefits Assessment Program (BAP). Employees from vir­

tually every operating department participated and played the key role in the 

completion of this intensive assessment effort. Each EPRI product was reviewed 

and evaluated by the appropriate employee closest to the company operation where 

that product was or could be used. 

Of the 453 products reviewed, about 60% were useful in one way or another -
previously used, currently in use, or with future potential for use by NSP. 

In total one-time benefits of $38,540,000 and continuing benefits of 

$36,970,000/year were identified. While the continuing benefits may be realized 

over varying lengths of time, at least 3 years can be assumed as a conservative 

average for a l l . In this way we can identify almost $150,000,000 in total 

benefits from EPRI R&D. 

NSP has received many intangible benefits from the relationship and interplay with 

other utilities and EPRI technical personnel through our involvement in advisory 

groups and hosting of selected projects of special interest to our company. Con­

tinuance of such activity will keep our personnel on the cutting edge of tech­

nology research and development and better prepare us for utilizing an appropriate 

technology in our operations as i t becomes commercially available. 

This BAP activity has helped to develop an increased awareness and appreciation of 
the potential value of using EPRI R&D results in all areas of NSP operations. 

The internal communications network established and experience gained in reviewing 

and evaluating EPRI R&D products in this BAP can be the basis for the 

establishment of an ongoing EPRI products assessment process. 
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It is apparent that fromhere on, in addition toourdoiiar contribution, NSPmust 

continue to take an active part in EPRI's program—both in contributing to the 

planning and execution of its research and development mission and inmaking 

certain that the results get to the people whocan evaluate and apply them. 



BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
PACIFIC GAS & ELECTRIC 

The Pacific Gas and Electric Company (PG&E) conducted a Benefits Assessment 

Program between October 1985 and March 1986 to measure the value of Electric Power 

Research Institute (EPRI) research results. 

Coordinators from twenty-four departments and each of the six regions synchronized 

the review efforts of two hundred fifty-six reviewers from the General Office, the 

six Regions, the Diablo Canyon Power Plant, and the Department of Engineering 

Research. EPRI supplied a descriptive listing of four hundred thirty-two research 

products available for use. Evaluation workshops were conducted at the PG&E 

(Company) General Office in San Francisco on November 25, 1985, with the support 

of fourteen EPRI specialists. 

PG&E reviewers submitted over eight hundred fifty benefits assessment worksheets. 

The benefits assessment staff consolidated these reviews and conducted follow-up 

interviews with reviewers to further substantiate the evaluations. 

One hundred seventy-one research products, out of the four hundred thirty-two 

submitted for evaluation, were found to be in actual use by the Company. Over 

half of these have been used as reference material. The Company plans to begin 

using twenty-nine other research products during the next three years. Fifty-nine 

products are also being considered for use. One hundred seventy-seven have poten­

tial for future consideration in the Company. About a hundred of the potential 

uses are additional applications of products the Company is already either using 

or planning to use. Ninety-eight products were of no recognizable benefit to the 

Company; forty-five of these applied to operations not relevant to the PG&E 

system. 

This detailed study revealed that PG&E is receiving benefits well in excess of its 
contributions to EPRI. The ratio of benefits to costs ranges from 1.5:1 to 5.0:1 
depending upon whether conservative or optimistic estimates of benefits are 
chosen. In addition, the Company can expect to gain significant additional 
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benefits fremresearch work inprogress. The Company and the industry aiso 
reoeiveindireot henefitsfromEPRI thatare discussed, hut were impossible to 
quantify ina study such as this. 

The Benefits Assessment Programprovided dooumentationof actual and planned uses 
of EPRI researchand identifiedproductswithpotential benefitsfor future 
follow-up. The Company's technology transfer program was strengthened through 
participation in the Program. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
PENNSYLVANIA POWER & LIGHT 

INTRODUCTION 

The Electric Power Research Institute was formed 1n 1972 to respond to government 

pressure to initiate a joint utility research effort. After EPRI was formed, i t 

took several years to organize, get projects underway and begin to produce project 

results. Thus, 1985 marks about ten years of results from EPRI research projects. 

It is fitting that we review the value of these projects to PP&L from the stand­

point of past benefits prior to 1985, those specifically gained during 1985, and 

projected future benefits of these projects for a period of at least ten years 

into the future. 

Early in 1985, the Board of Directors of EPRI asked for an assessment of the 

benefits to utilities from the research projects done by EPRI. EPRI's Industry 

Relations and Information Service Group developed a systemized approach and 

conducted benefit assessment workshops to aid utilities in this endeavor. 

PP&L embarked on the benefits assessment effort in October, 1985, with the 

objective of having the final report completed during the second quarter of 1986. 

SUMMARY 

The individual utility contributions to EPRI are based on a formula that includes 

the gross revenues and the kWh sales of each utilit y . PP&L has contributed a 

total of $32,291,617 from EPRI's inception (1972) to the end of 1984. The 1985 

contribution to EPRI ($4,884,214) was assigned to TMI cleanup. The future PP&L 

contributions will change as PP&L kWh sales and gross income change of by some 

adjustment in the EPRI formula. It is anticipated that there would be a gradual 

increase in the PP&L contributions. 
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The cost of EPRI toPP&t (PP&t'soommitment toEPRI) fromI972to 1984 inclusive 

was: ^ 2 9 1 ^ 

1985 commitment diverted toTMI) 4,884,214 

Totai $37,175,831 

Ecr the iast several years, PP&t has made its own benefits assessment of themajor 

EPRI projectshenefittingPP&t. Thehenefitsofoniy the major projects in 1985 

almost equalled PP&IBscontrihutions toEPRI. 

TheEPRI Benefits Assessment Program (8AP) analysis, which wasamuch more 

thorough analysis and included all EPRI projects completed hy the end of 1985, 

shcwedaratio of about 1-1B2 to IforPP&Lhenefits to cost during 1985. In 

addition, ahenefit-to-cost ratioof over 2 to Iperyear for PP&Lfrom 1985 on 

was projected for those projects completed hy the end of 1985. These projected 

benefits are a result of research money already spent. 

The benefits assessment evaluation process was completed by PP&t people with 

guidance from EPRI personnel. Avery conservative approach was taken to evaluate 

the benefits, especially for those projects whose results are expected to be 

utilized over the period 1985to 1995 inclusive. 

The benefits accrued to PP&t: 

prior to 1985 are about: $ 10.5million 
during 1985areabout: $ 7.0 million 
from 1985 to 1995 inclusive are in excess of: $101.9million 

The total gross benefits to PP&t derived to date plus PP&t's future expectations 

from the completed research are: 

$10.5million^$7.0million^$101.9million^$119.4million 

Although the net benefits to PP&L from EPRI to date (end of 1985) are a negative 

number ($17.5 million-$37.2 million^$19.7 million), the next ten years of PP&L 

benefits from the completed research will far outweigh the costs to date: 

$119.4 million-$37.2 million^$82.2 million net benefitto PP&L's customers 
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[Excerpted from report...] 

CONCLUSION 

Only 20 to 30 years ago, suppliers of equipment to utilities did their own 
research and were 1n constant contact with utilities to find direction as to the 
needs of the utility Industry. 

Increased competition within this country and from world markets forced more 

competitive pricing, and thus, American manufacturers gradually got out of 

utility-oriented research work. 

EPRI has partially filled this research vacuum, providing both direction for the 

utility research efforts and funding for individual research projects. Without 

EPRI or a similar organization, there would be very l i t t l e effort focused on 

utility research needs. 

In assessing the benefits from EPRI, i t is a relatively easy task to evaluate 

specific completed projects in relation to their past worth to a specific utili t y . 

It is not as easy to evaluate the EPRI projects' future worth and probability of 

use of these projects. It is next to impossible to place a dollar value on the 

EPRI-coordinated utility effort that is focused on research. However, i t is this 

latter effort that provides utilities with the direction and momentum which is not 

possible to achieve with only individual company effort. 

Economic pressures plus pressures from utility regulatory bodies are making i t 

difficult for utilities individually to plan for the future. The benefits assess­

ment of EPRI projects provides a vehicle for justification to continue 

participation by PP&L in a coordinated research effort. 

For PP&L, the EPRI benefits are adequate to project a continued increase in the 

ratio of benefit to cost for some time into the future. 

If the total expected value of benefits to PP&L from EPRI projects completed to 

the end of 1985 ($119.4 million) is divided by the total EPRI costs to PP&L by the 

end of 1985 ($37.2 million), the benefit-to-cost ratio exceeds 3 to 1. 
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Therefor i t isantioipated that thebenefit-to-cost ratio, which is ahout 1 

to 1 for 1985, wiii graduaiiy increase to and maintain a value greater than 3 to 1 

in the futureyears. 

^OM^O^ONS 

TheresuitsoftheEPRlBPP&t Benefits Assessment Evaluation lead tothe conclusion 

that EPRI should continue to he supported hy PP&t. 

The projectionof at least 3 to 1 henefits-to-cost in the near-term future should 

he sufficient evidence to pass the scrutiny of the Pennsylvania Puhlic Utility 

Oommissionor any other group or agency seeking justification for these research 

expenditures. 

If EPRI were to close itsdoorshecauseof lackof utility participation, 

utilities such as PP&t would have to form some kind of research group to get major 

research projects accomplished. Without a joint research group, the duplication 

of research efforts would make research prohibitively expensive and therefore, 

few, i f any, major projects would he done. 

EPRI is a viable utility supported research organization. If i t is not as 

efficient as we would like or if i t is not choosing projects according to PP&L 

desires, then i t is up to PP&t representatives that interface with EPRI to insist 

onefficient operation of EPRI and clearly express PP&L's research needs to EPRI. 

Therefore, 1 recommend that we continue PP&L's participation as a supporting 
member of EPRI andmake every effort within PP&t to improve EPRI's effectiveness 
as a u t i l i t y research organization and to improve the transfer of technology from 
EPRlprojects to benefit PP&t. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
PUBLIC SERVICE ELECTRIC & GAS COMPANY 

Through this EPRI Benefits Assessment Program i t was determined that PSE&G is 

utilizing, or has definite plans during 1986 to utilize 124 EPRI research prod­

ucts. This includes 2 products which were not on the original l i s t provided by 

EPRI. This total is 28 percent of the 432 products EPRI made available for 

review. The total number of products in use or under current consideration for 

future use equal 35 percent of all products available for review. 

It is expected that the benefits assessment process will be on-going. This report 

may not include the benefits for every EPRI product currently in use at PSE&G. 

Some benefits were identified after the deadline imposed for this report. These 

benefits will be included in a subsequent report. 

It is estimated that between the years of 1973 and 1989 products now in use will 

save PSE&G approximately $240,200,000. From 1986 through 1989 there is also the 

potential for an additional saving of $6,000,000 from the application of products 

currently under consideration for use. Together, these two categories total 

$246,200,000. An additional saving of as much as $5,000,000 is possible through 

1989 from the utilization of products which are not now under consideration for 

used, but which have potential for future consideration. 

Throughout this report all dollars are expressed as current-year dollars, and were 
converted from 1985 dollars using the table reproduced in the Appendix. In some 
cases, totals may not agree due to rounding. In cases in which EPRI products are 
utilized by PSE&G on jointly-owned facilities, the PSE&G benefit is prorated for 
that portion of the facility which we own. 

The ratio of the benefits already obtained 1973-1985 ($129,450,000) to the cost of 

membership dues paid during the same period ($57,927,000) is approximately 2.2:1. 

This does not include benefits from report literature, attendance at seminars and 

workshops, and membership on the EPRI advisory committees. This ratio increases 

to 4:1 when existing and future benefits through the year 1989 are included 

($246,200,000). 
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55N2^7 ̂ 5 ^ 5 ^ PRO-AM S ^ A ^ 
^ 5 T S 0 ^ 0 P 0 ^ & L ^ 7 ^ 

^TROOU^ON 

Over thepast decade, electric otmties haveendoredescalatingcapital and 

operating costs resulting in significant upward pressure on customer rates. While 

someof thefactors that contributed to these increases haveahated, new techno 

logical andhusinesschallengesnow face the industry. Not the least of thesenew 

challenges is how to respond to the technological andmethodological innovations 

that are now available toimprove the reliability of our systems, increase margins 

of safety, enhance efficiency, protectthe environment and reduce cost. Manyof 

these innovationshaveresultedfrom research, development anddemonstration work 

donethroughthe51ectricPower Research Institute. 

In 1985, Ruget Sound Rower&tight Co., in an effortto quantify thebenefitsof 

5RRI research, undertook abroadly based investigation of morethan450 individual 

5RRI research "products" todetermine the extenttheywerebeingappliedto bene-

fittheCompany and itscustomers. Over 50 Company employees assisted in evaluat­

ing "products" andmembersof the5RRI staff offeredananalysisframeworkand 

guidance. Theanalysis wascompleted in April, 1988. 

DISCUSSION 

Although5RRI wasfounded in 1972and researchprojectswere initiated shortly 

thereafter, results insignificant quantity didnot begin toemergeuntil around 

1978. Also, in the initial 5RRI plan, the emphasis was on long-range problems. 

Because of these two factors, early benefits were difficult to document. 

However, recognizing the importance of benefitingcurrent utility customers, 5PRI 

changed itsemphasistonearer-term results inthe late 1970s. Thecombinationof 

theflowof resultsfrom earlier projectsandnear-termemphasisfor new projects 

hasproducedan increasingly largepool of beneficial information andproducts 

thatis now being assimilated by theindustry. Someof these results have been 

incorporatedintoRugetRower'ssystemalreadyand many more will be utilized in 

thefuture. 
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I n a ^ ^ o n t o r e ^ t s u s e d d i r e o ^ y by Puget Power, many supp^ersarenow 
incorporatingFPRI studyderived improvements intbeir products. Although 
indirect, these benefitsflowthroughto customers intheformcf amorereliabie 
and efficient electrical supply. 

finally, andmoresubjectively, isthe increased knowledgeand informationbase 

that is becomingavailableto utility plannersandengineers. Many mere alterna 

tives exist now than the industry can rapidly assimilate. But, overtime, con­

cepts developed by FPRIwill beindirectly integrated into standard utility 

practices asnew knowledge becomes diffused throughoutthe industry. 

Research benefits areinherently difficult to quantify because research most often 
produces information and knowledge. This newinformationand knowledge, when 
integrated with existing data and experience, provides newconceptual frameworks, 
tests the validity of creative ideas and demonstrates innovative technologies and 
methods. 

However,many of FPRI's research activities have, in fact, produced demonstrable 
dollar benefits. Thefigurespresented inthenext sectionrepresentthebest 
estimatesof acollective group of evaluators whoare most familiar withthe 
projects and how they were applied or may be appliedin the Company. In general, 
project quantification tended to be conservative. Also, only 450 of well over 
I0005PRI "products" were even considered. 

R^UtTS 

TheOompanydoes not haveany nuclear resourcesbut i s a m i n o r i t y coowner in f i ve 

coal f a c i l i t i e s . It i s , thus, understandablethat "ac tua l " nuclear and coal bene 

f i t s w e r e n o t impressive. Based o n a g e n e r a l i z e d a s s u m p t i o n t h a t t h e Company 

would requirea500-MW coal plant t o b e on l i ne in2005 with engineering to com-

m e n c e i n l ^ , i t was estimated that approximately $25 m i l l i o n i n potential future 

benefits through 1999 would accrue to the Company. 

5ven i f these coal plant bene f i t sa re ignored the cumulative, readi ly 

quant i f iab le , benefi ts through1999 range between $138 and $152 m i l l i o n . Assuming 

Puge tPower ' scon t inuedpar t i c ipa t ion i n ^ P R I , the Company's to ta l contr ibut ion 

for FPR1 research to 1999 w i l l bearound$75 m i l l i on for a b e n e f i t r a t i o of I . B t o 

2.0and considerably higher i f new foss i l or nuclear generation p o s s i b i l i t i e s are 

considered. 
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Major benefits weredocumented in the use of "products" from the Fieotrioai 

Systems, Energy Analysis ^Environment and Energy Management ^Utilization 

Departments. Some enabled Puget Power to do things more efficiently, safely and 

economically, while others provided knowledge to prevent costly missteps. 

Ooing through the benefits assessment exerciseyielded an additional unexpected 

result. Someof theevaluatorswho inthe past had only apassing acquaintance 

with EPRI's work became quite interested in research results that had, to that 

time, escaped their notice. This has led to contacts with the EPRI staff and 

manufacturersof EPRI developed equipment. This may well amplifyour future 

benefits beyond current expectations. 

OONOtUSION 

It is reassuring, having gone through this limited exercise, to have verification 

that EPRI isprovidingbenefitswell in excess of cost. Intuitiontellsus that 

were we todo amore exhaustive study, many additional benefits could be 

documented and savings from those "products" already identified would increase. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
SALT RIVER PROJECT 

The Salt River Project initiated a Benefits Assessment Program (BAP) in August, 

1985 to quantify the benefits of our membership in the Electric Power Research 

Institute (EPRI). This program provided SRP with the opportunity to examine the 

past, present, and potential uses of research products developed by EPRI and to 

estimate the cost benefits of those products to the company. These products cover 

a wide range of applications, including electric generation, transmission, 

distribution, environment, and end-use. 

The program findings, which encompass observations and analyses from many SRP 

departments, show the company has achieved a return of 400 percent on its EPRI 

research investment. There is the expectation that these benefits from EPRI 

research will continue. 

The program identified 180 EPRI products that have an economic value to the 

company. Of these, 104 products have a historical or present value. Seventy (70) 

products are judged to have the potential for application at SRP and will result 

in future cost benefits. The remaining 6 products have only an intangible 

benefit. 

The 104 products with a past or present use show a one-time benefit of 

$51 million. This represents a benefit-to-cost ratio of 4-to-l when compared to 

SRP's $12 million cumulative contribution to EPRI through 1985. Seventy percent 

(70%) of these benefits, or $38 million, result from the application of EPRI 

research products to support the Coronado Generating Station unit 3 design 

efforts. 

Twenty-six (26) products of the 104 show total recurring annual benefits of 

$2.5 million to $3 million. SRP's contribution to EPRI for 1986 is approximately 

$2.4 million. These recurring annual benefits from established product use are 

sufficient to result in a slightly greater than 1-to-l benefit-to-cost ratio. 

This ratio could be much higher if those products identified as having a potential 

application are implemented, and the estimated benefits are realized. 
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TheBO products w^poteotial applications^^ one-time benefits of 

approximately $2 million, andrecurringannual benefitsranging from $2.5 million 

to $Hmillionperyear. 

Tbeapplicationof 5^1 products at jointparticipationfacilitieswas also 

considered. Theresults showanestimatedcost savings toSalt River Project, on 

aone-time benefit basis, of approximately $3 million, andrecurringannual bene 

fits of $11 million. Theseresultsarebasedona limited screening EPRlproducts 

uses, andareonly indicative of researchusesby tbeoperatingagentsof 

thesefacilities. 

R500MM5N0AT10̂  

SaltRiver Project shouldremain committed toresearch by tbeelectric utility 

industry and continue full support to 5PR1. Since our principal research emphasis 

hasbeenthrough5PRl participation, we must increaseourefforts to consider all 

available research products for application where appropriate. 

Salt River Project should continue to assess benefits of FPR1 research and to 

update research applications on an annual basis through a process to be developed. 

Salt River Project should institute aprogram to ensure that research previously 

identifiedashavingpotential application be evaluatedandplaced inservice, as 

appropriate, and the company continue tomonitor research currently in progress to 

identify research areas of interest of the technical staff. 

Salt River Project should seek to performer participate in FPR1 projects that 

addresscorporateorcustomerneedsandwhichenhance the technical expertiseand 

productivity of its professional staff. 
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BENEFITS ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
SOUTHWESTERN ELECTRIC POWER COMPANY 

The Electric Power Research Institute (EPRI) was established 1n 1972 to perform 

scientific research with respect to the production, transmission, distribution, 

and utilization of electricity. Research performed by EPRI is funded primarily 

through annual payments of its members. Annual payments are based on 80% annual 

kwh sales and 20% annual revenue. Southwestern Electric Power Company (SWEPCO) 

and the other Central and South West companies have been members since 1982. 

A Benefits Assessment Program was initiated in July 1985 to estimate the value of 

EPRI research products to SWEPCO. Results of this assessment indicate 103 EPRI 

products are of value to SWEPCO. The value of 62 products was quantifiable in 

terms of significant dollar savings—past, present, and near future. The remain­

ing 41 products were judged to have either intangible benefit or unquantifiable 

future benefit. 

A total of 37 products, those used or in use on a one-time of continuing basis, 

achieved an estimated savings of $7,695,250. This represents a benefit-cost ratio 

of about 1.8 to 1 when compared to the Company's $4,300,345 contribution to EPRI 

through 1985. If savings from the remaining 24 products expected to be used by 

1987 are also included, total projected savings will be $17,265,048; and the 

benefit-cost ratio will be about 1.95 to 1 assuming SWEPCO's annual payments to 

EPRI increases by 2% per year in 1986 and 1987. In 1985 dollars the benefit-cost 

ratio calculates to be 1.85. 

If i t is assumed that it takes about four (4) years for a research project to 

produce a successful commercial product, there are s t i l l four (4) years worth of 

products yet to be developed by EPRI; and potential benefits from research 

projects stated over the past four (4) years are yet to come. 
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Utmzationof products developed fromresearch projects is only one of themany 

benefits the Company derives from its participation in the research program. 

Nevertheless, hased on this singlemeasure, the benefit far exceeds the total 

investment. 



BENEFIT ASSESSMENT PROGRAM SUMMARY: 
TEXAS UTILITIES 

OVERVIEW 

This document reports the results of an analysis of the accrued benefits to the 

Texas Utilities Electric Company System (the System) from membership in the 

Electric Power Research Institute (EPRI). EPRI serves as the primary research and 

development (R&D) arm of the electric utility industry. Texas Utilities Electric 

Company and its predecessor companies (Dallas Power & Light Company, Texas 

Electric Service Company and Texas Power & Light Company) have been members of 

EPRI since its founding in 1972. 

In April 1985, the EPRI Board of Directors, consisting of utility chief 

executives, requested that EPRI undertake a coordinated effort with interested 

utilities to assess the benefits of EPRI research activities as implemented by 

those utilities. The company was invited to participate in this effort, and chose 

to view i t as an opportunity not only to support the EPRI Board, but also to pro­

vide senior management of the company with information useful for decisions 

regarding system R&D. EPRI provided valuable support to the company throughout 

the study. 

RESULTS 

The scope of the study was limited to assessment of benefits from existing or 

already planned applications of EPRI research results within the system and bene­

fits which accrue to the company from EPRI's general contributions to the indus­

try. Benefits which could be quantified in this study were so done, but certain 

important benefits could not be readily quantified. In evaluating the results 

reported below, i t , i s important to keep the full spectrum of benefits in mind. 

The nature of the assessment process tends to focus attention on the numerically 

quantified benefits to the exclusion of qualitative results which have substantial 

long-term economic value. 
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Q o a ^ f ^ B e ^ t s 

Oireot quantified benefits fromgenerai EPRI membership are about twice the total 

cost of EPRI dues from 1972 to date, when compared on a 1985 present-worth basis. 

About three-fourthsof total direct benefits represent reduction in fuel cost. 

These latter benefits are derived largely fromresearch applications which 

increase the availability of lower production cost generating capacity. As the 

result, agreater proportionof total system output is realized from these lower 

cost production sources. 

In addition to internal research applications, the System benefits from EPRI 

support of work in the environmental sciences which include subject areas of cur­

rent concern to legislative andBor regulatory bodies. This support is intended to 

assure that an adequate scientific basis exists for legislative and/or regulatory 

decisions regarding the protectionof public health and welfare and or environ­

mental quality. Togain some indicator of the value of past studies to the 

System, costs avoided by the System as a result of EPRI work in several areas were 

analyzed. Certain judgements were required regarding benefits allocation and the 

probabilities of legislativeor regulatory action. Theseanalyses suggest that 

benefits in this area alonemay well exceed the present value of the total System 

EPRI contributions todate. 

Inadditionto benefits from general EPRI membership, theOompany benefitsfrom 

membership intheSteam Generator OwnersGroup (S000). Thesebenefits areabout 

threetimes the total cost of EPRI dues fromI972 todate, whencomparedona 

1985-present worth basis. SOOG ispresentlyaseparately funded EPRI-based 

research activity of interest to the segment of the industry owning certain types 

of nuclear capacity. SOOO efforts began when utilities with operating nuclear 

units began experiencing unexpected degradation inperformance of steamgenerators 

inthose units. BenefitsfromSOOOprimarily result from researchapplications at 

Comanche Peak that should obviate the degradation of steamgenerator performance 

experienced by other utilities and the resulting need to replace steamgenerators 

after about I5years of operation. 

Basic engineering-economics present worthmethods were used as the basis to 

produce theresultsdescribedabove. Thisplacedbenefit-to-cost analysesof spe­

cific research products or applications on acomparable basis. Assumptions 

adoptedwere carefully structured to produce consistent and conservative results. 
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Summary tablesof quantified benefits, aiong with agenerai description of 

assumptions andmethodoiogies, foiiow this report. 

Unquantified Benefits 

Anumberof EPRI-based benefits which areof strategic importance do not iend 

themseivesreadiiy tonumericai quantification. These benefitsprovide options 

and fiexibiiity in systempianning, design, operations, and maintenance. This, in 

turn, leads tomoreoptimum use of capital and operating resources. Even small 

improvements in this overall base can produce large economic benefits. Reasoned 

judgement would suggest that unquantifiedbenefitsaresubstantial in comparison 

with total research costs. Some strategicoptions are enhanced by the cumulative 

effects of applied research products where benefits have beenquantified. A sig­

nificant example of this is the unquantified value onasystembasisof increases 

in availability of individual generating units. 

Another important source of non-quantifiable benefits iswhatmightbest be termed 

"knowledge transfer." The technical knowledge base throughout the full spectrum 

of System technical functionshasbeen increased as theresultof activities. 

New knowledge has been acquired during efforts to resolve problems or explore new 

opportunities through direct contact with staff and contractors and through 

referencematerials. Benefits of knowledge transfer also derive from inter­

actions of System members of industry-ERRl advisory groups with both ERRl-staff 

and industry counterparts. Knowledge thus acquired becomes part of overall System 

resource capability and is routinely applied to continuing future benefit. 

A variety of useful and meaningful analytical tools in the formof models and 

computer programs are presently in use within the Company. These programs allow 

accumulated knowledge to be put towork efficiently, permitting an expanded range 

of options tobe evaluatedquicklywithgreater confidence intheresults. How­

ever, theonly benefits quantified in this assessment were estimates of direct 

savings and improved efficiencies that use of the tools permitted. 

CONCISIONS 

The System and its customers have received large returns on research expenditures 
for research. Over the spanof years since 5RR1 was founded, the present 

valueof directly quantified benefits from 5RR1-based research exceeds by several 
times thecost of dues, further, the value of unquantified benefits are 
substantial in relation to research costs. 
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Thus, the primary conclusion and the conciusicnof future importance is that the 

overall "FPRl process" has worked and worked well. ^Rl-hasedhenefitscouldnot 

have heen realized without ahasis for meaningful determinationof the technology 

needed hy the industry, appropriate selection of relevant and potentially success­

ful research activities, effectivemanagement of the ensuing research, and a 

mechanism for transferring the research results to the industry. Continued 

availability of newanduseful technology requires acontinued viable "5^1 

process." 

Tomaintaintheproper focus ontheeffectivenessof the "5PR1 process," i t is 

important tocarefully interpret assessment results. The nature of the assessment 

process inherently poses some risk for erroneous conclusions. This partly comes 

from the tendency, as noted earlier, to focus primarily on numerical results. 

This, in turn, tends to cause nonguantifiable benefits to be overlooked and thus 

to understate the value of contributions. Another adverse consequence of 

this tendency is undue focus and emphasis on easily quantifiable short-term 

results. 

There isalsoanatural tendency toproject or predictfutureeffectsfrom current 

results. The benefitsfor the System described in thisreportmeasuretheeffects 

of past decisions to apply completed research products. These benefits are 

unrelated to future research activities or decisions. 

After having established amechanism for assessing benefits quantitatively, a 

natural tendency also existstorepeat the processeachyear. Suchannual assess­

ments would have valueonly if a fairly linear quantifiable benefit-to-cost rela­

tionship existed over time, indicating that benefits accrue in the same orderly 

fashion inwhich costs are incurred. The results of this assessment indicate that 

such arelationship does not exist over the period of theyear. Quantifiable 

benefits tend to come in quantum increments. ^ 

finally, i t shouldhenoted thattheassessmentprocess itself produced side 

benefits for the System. As part of the process, supplied information on all 

available research "products." This helped focus awareness and attention on 

opportunities for beneficial applications which are not currently implemented or 

planned for implementation. 
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Intermsof long-rangesignifioanoe, thekeyresultof thisassessment isthe 

oonoiusion that the process" has worked well. The same process is needed in 

the future. However, the processmust he responsive to a changing and increas­

ingly complex environment. Both industry leadership and must continue to 

provide vision and guidance within their respective spheres that fully takes into 

account the growing diversity within the industry. Eguitahle mechanisms must he 

developed, not only to accommodate needs common to the total membership, hut 

those co^on to industry segments as well. 

Continued effectiveness in the changing business and economic environments will 

require refinements in certain areas. Of particular importance, improved 

industry-EPRl processes are needed for evaluating hoth the relevance to future 

need and the potential for success of newresearch options. As part of the 

process, acontinual reviewof research in progress is needed to assure that the 

initially perceived relevance s t i l l applies and that research findings justify 

continuationof effort. Effectiveness in this area will maximize economic and 

humanresources, hoth hy focusing initial investments productively and in 

terminating investments that subsequently prove to have limited potential benefit. 

Continued industry support and effectively integrated planning will assure a 

framework within which can continue to provide needed cost-effective tech­

nology, has been effective inpastyears in identifying, prioritizing and 

selecting research activities that are responsive to industry needs, and in 

directing superior talent to the production of useful new technology. In addition 

has earned respect for scientific compentence and objectivity. These attri­

butes remain the determinants of whether research can continue to be translated to 

beneficial results. 

should exercise great care incompiling the composite report of the 

individual utility assessments such as this one, to assure that the risks of 

erroneous conclusions andmisinterpretation of results areminimized. To this 

end, reporting of results should carefully take into account the potential for 

erroneous conclusions discussed in the Conclusions sectionof this report. 

Themajor direct benefit of the combined Benefits Assessment Programresults can 

he the furtherance of technology transfer, and this should be the focus of this 

effort. From the information furnished by 25 utilities participating in the 
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Benefits Assessment Program, an important database of successful research 

applications can and should he developed. This database can he used hy all mem-

hersas vital resource informationtofurther explore opportunitiesfor technology 

transfer within their individual organizations. Suchadatahasecanalsohe 

useful in marketing membership to nonmember utili t i e s . 

Thefinal recommendationsare specifictoTexas Utilities 51ectric0ompany. 

Company support of research has served the customer and other Systempublics well. 

The key findings from this assessment support the value of the Company's long-term 

viewand itsactive involvement in^PRl researchactivities. Investments inR&O, 

made over the years, are now paying dividends. A key element has been the commit­

ment toactive and broad participation of System technical and executive personnel 

in FPRl activities, both at theorganizational and informal levels. This broad 

strategic perspective supported by active participation should be continued. 

The Company should continually evaluate R&O activities, but avoid the temptation 

tomeasure value solely over the short term and on a quantitative basis, except 

for specificresearch product applications. Some of themajor potential benefits 

will bedifficult to quantify. Contributions to Load Management would likely be 

an example. Other potential benefits fromcurrent research will be realized in 

futureyears. Evaluation should focus on the quality of research and its 

relevance toSystem near-term and strategic needs. 

Tooptimize technology transfer, Systemprocesses in all functional areas should 

be reviewed and updated as needed to accommodate current operations and strategic 

direction. Given the Systemcommitment to technology advancement, benefits will 

continue toflowfrom relevant, quality research. 
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BENEFIT ASSESSMENT PROGRAM SUMMARY: 
UNITED POWER ASSOCIATION 

United Power Association (UPA) with able assistance from the Electric Power 

Research Institute (EPRI) staff initiated a Benefits Assessment Program (BAP) in 

July, 1985 to assess the benefits of membership in EPRI. UPA had previously felt 

the need to quantify the benefits from EPRI research and development to justify 

payment of its annual dues. The systematic approach to quantifying benefits 

developed by EPRI was a great assistance in computing the dollar benefits and 

other intangible benefits. 

UPA has been a full member of EPRI for only two years. It has taken some time to 

set up a distribution and information system to make the results of EPRI R&D 

available to all personnel who can make use of i t . During the profiling workshop 

in which all the UPA and member system evaluators worked closely with EPRI tech­

nical staff, several of the UPA and member system personnel became aware of the 

full extent of research and development being carried out by EPRI. That is 

certainly a positive result from the BAP. 

EPRI has developed over 400 products from its research and development activities 

in all six of its technical divisions. Products developed in the Coal Combustion 

Systems, Energy Analysis and Environment, Energy Management and Utilization and 

Electrical System Divisions were found to be of the most benefit to UPA while only 

a few products from the Advanced Power Systems and Nuclear Power Divisions proved 

to be of value. The initial screening of products indicated that approximately 

170 products may be of benefit (actual or potential). Further analysis showed 

that 131 products had actual or potential dollar benefits, whereas another 30 

products appeared to have potential benefits which were not quantifiable at this 

time. More than 30 products were identified, either directly or indirectly, as 

having a past or present value to UPA and/or its member distribution coopera­

tives. Another 100 products were judged to have the potential for application to 

UPA which will have future economic benefits. 

A-50 



Bonefitsmay have aone time application, have an annual benefit for a numher of 

years, may continue indefinitely, or acomhination of the ahove. Of the products 

withapast or present value^haveaone-time benefit of $810,000. There a r e ^ 

products that show annual benefits totalling $418,000. 

Thebenefitsfrom potential futureapplicationsareestimated tototal $1,528,000 

for one-timehenefits and$2,980,000for recurringannual benefits. 

UPA should remain committed to support of a research and development programby 

and within the electric utility industry by (1) fully supporting (2) sup­

porting research by its tradeassociation, National Rural ElectricCooperative 

Association and (3) performing such research as necessary on a local level. UPA 

shouldhelp direct theresearchof 5PR1 and NR5CA by participating intheir com­

mittee structures. Finally, UPAmust attempt to reapmaximum benefits by 

monitoringresearchresults and applying all availableproductswhereappropriate. 
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BENEFIT ASSESSMENT PROGRAM EXECUTIVE SUMMARY: 
VIRGINIA POWER 

At Virginia Power, the EPRI Benefits Assessment Program was a six-month effort 

which was undertaken (1) to determine the levels of benefit derived from EPRI 

research; and (2) to identify the types of EPRI research which were of greatest 

value to the company. 

The assessment effort relied heavily on the judgment and perceptions of the people 
within the company who were the users of the research "products" that EPRI 
produces. 

During the assessment process, company personnel reviewed and evaluated more than 

340 products produced by EPRI over the past five years. Reviewers were drawn from 

virtually every technically oriented department of the corporate offices; and 

approximately 135 individuals participated in the reviews. 

As a result of their efforts, reviewers identified one-time benefits ranging from 
$176.3 million to $241.6 million, and per-year benefits which totaled between 
$37.6 million and $52.6 million. 

Analysis of the benefit estimates indicates that the company could realistically 
expect a "benefits ratio" of 2.91 to 1 and an internal rate of return of about 
42.3% on the EPRI research and development investments that i t has made since 
1972. From a business perspective, this level of return is extremely attractive, 
and is more than sufficient to justify continued EPRI support. 

While i t is difficult to provide a short summary of all the perspectives which can 

be applied to the assessment data, several observations are worthy of mention. 

First, in the area of identifying the types of research which 
were of greatest value, the assessment data indicates that the 
majority of company benefits were derived from research 
targeted at the improvement or refinement of power station 
operations; from the preservation, assessment, and extension of 
power station equipment l i f e ; and from the reduction of losses 
in the transmission and distribution plant. 
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Second, thelargest blocks of benefits wereassociated with 
research performedhyEPR^sCoal Combustion Systems, 
Electrical Systems, andNuclear Power Divisions. Smaller, but 
significant benefit amounts were derived from the Advanced 
Power Systems Division and the Energy Management and 
Utilization Division. 

Third, themajorityof benefits werereportedby power station 
related departments. Most came from Nuclear Operations 
Support, Maintenance&Performance Services, Fossil &Hydro 
OperationsSupport, and PowerStationEngineering. Largebene-
f i t amounts werealsoreportedby T&D Operationsand Corporate 
Assessment. 

Andfourth, averagebenefittotalswereabout f a c t u a l use, 
^ p o t e n t i a l , and28%future benefits (figure ^-5). 

Significant actual use benefits wererelated to water chemistry 
guidelines, chemical cleaning, use of gas-in oil monitors on 
main step-up transformers, metal oxide surge arresters, creep 
reassessments, changes inASME code guidelines, anderosionB 
corrosion of piping. 

Thebulkof thepotential benefitswererelated toresearch and 
development work on amorphous steel for transformer cores, 
atmospheric fluidizedbed combustion, coal gasification/ 
combinedcycle, coal cleaning, realism in ASMEcode changes, 
and the useof the "cable follower" tunneling system. 

Benefits reported in future benefits classificationwere spread 
among a larger body of research areas, targe potential bene 
fits wereassociatedwithsteam bypass systems, vibrationsig­
natureanalysis, cyclingof fossil fueledplants, fuel cells, 
customer battery storage, fabric f i l t e r research, coal-water 
slurry fuels, flue gas desulfurization, moisture removal from 
turbine piping, generator RFmonitoring systems, and 
probabilistic risk assessment. 

In this assessment of EPRlbenefits, thebenefittotalsincludeonly those appli­

cations which have aclearly defined and specific economic value to the company. 

It should herecognized, however, that thereare very real benefitsfromEPRI 

research which cannot bedirectly quantified. 

These "nonguantifiable" benefitsare derivedfrom improvements i n t h e f u l l range 

of utility functions, andarearesult of greater knowledgeability, better manage 

ment decisions, and the improvedgualityof regulationsand laws which affect 

utility operations. While the magnitude of thesebenefitscannotbeestimated 

withasignificantdegree of accuracy, i t isconceivable that their value to the 

companycouldbeassignificant as the valueof the guantifiableresearch 

applications which were identified. 
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Tosumm^ze, theEPRI Benefits Assessment Program a t ^ r g i n i a Power was 
sucoessfoi in providingasoondbasisfor defining and understanding the vaiue of 
5P^ research tothe company's operations. Theassessmentresuits indicate that 
evenwithaveryconservativesetof assumptions, thehenefitsderivedfromEPRI 
participation are morethanadeguateto warrant the investment. Thehenefits 
assessment efforts satisfied aii major program objectives, andassessmentresuits 
providedclear indicationsthat EPRI research is heing usedand does havea 
significant positive impact on the company's operations. 
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Appendix B 

Product UseTabies 

Table B-lshows the compietelist of products by title,with the data on p 

use citations usedto develop the curves i n f i g u r e ^ inthetext. 

^ Product Number: A4-digit number was assigned to eachproduct inthe l i s t , 

including those addedduringthecourse of the l^campaign. PACTION: The 

Inproduct l i s t (see appendix 0) is substantially changed from this l i s t . 

Many productshavebeenadded; somehavebeenreorganized; and many products 

havedifferentnumbersfromthenumber they had in 1985. 

2. Product Name: This is a short version of the product name, which may not in 

all cases be sufficient to completely identify the product. This information 

canbemadeavailable, though the 1986 materials may be morehelpful. 

3. Times Oited: This is the total number of times that the product was cited 

(including as not applicable) by l o f the 20 u t i l i t i e s i n the database atthe 

time of these analyses. The next three sections break down this total in 

differentways. 

^ Product Application: These columns showhowmany times theproduct wascited 

as in actual use (ACT),potential use (POT),or indirect or industrywide use 

(1N0) or asnotapplicable (NBA), for example, productnumber 1010 is the 

UNIRAM reliability/availability code that appeared in figure 2 and that was 

cit e d b y f i v e u t i l i t i e s asbig inactual useand by seven ut i l i t i e s a s being 

potentially useful. 

5. Oollar Benefits: These columns tell howoftentheproducttotal-dollar 

benefitestimate bythevarious utilities f e l l withinagiven range, ^ero 

dollars means that the benefits were not quantified. "1^" means thatthe 

benefits fel l between $1,000 and $50,000,where the next interval starts, 

from this table,one cannot determine which benefits values go with which 
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app^oation category. For example, with UNIRAM, the two citations of 

$Imiiiicn or greater could have heen actual or potential henefitsestimates. 

6. Thefinal three columns indicate whether the citations werefor one-time 
benefits or for a continuing annual benefit for two or moreyears (or not 
quantified). 

NotethatthesumoftheRroduct Application citationsegualsthe total number, as 
does thesum of the OollarBenefitscitations and thesum of final three column 
entries. 
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BEN USAGE COUNT RUNDATE: 07/16/86 09:27:02 

DOLLAR BENEFITS ($1000) 

PAGE: 

PROD 
NO. PRODUCT NAME 

TIMES 
CITED 

PRODUCT APPLICATION 
ACT. POT. I NO. N/A 50- 500+ 1000+ 

0 0 0 0 B A P 8 5 : NULL PRODUCT 20 
1 0 0 0 TECHNICAL A S S I S T A N C E : APS 
1001 APS MISCELLANEOUS PRODUCTS 1 

JTiTTC^'UlT'fRA^Pfi EU/AV^IL-METHOpoLOGY ' 1~_ i? 
r 0 2 0 F A I L U R E / R E P A I R DATA™"COAL PLNt 9 

20 20 

X 
"3. 
U 

NOT 
QUANT. 

20 

~-i 

ONE 
TIME CONT. 

1030 CGCC: COAL GASIFIER POWER SYS 14 1 13 3 1 6 4 3 6 5 
10U0 COAL GASIFICATION SYSTEM GUIDE 12 5 7 2 4 6 2 9 1 
1050 GT-CC RELIABILITY DATABASE 11 2 9 5 3 2 1 5 2 4 
1060 GE MARK IV GAS TURBINE CONTROL 8 4 4 2 2 3 1 2 2 4 
1070 GE QUIET GAS TURB COMBUSTOR 7 6 1 4 1 1 1 4 1 2 

1080 GAS TURBINE CORROSION CONTROL 7 5 2 5 2 5 2 
1084 GATE: GAS TURBINE EVAL CODE 1 1 1 1 
1090 BLENDED RESID GAS TURB FUEL 4 3 1 4 4 
1100 METHANOL SYNTH' FUEL GUIDEBOOK 7 1 5 1 3 3 1 3 4 
1 110 ENHANCED MAN-MACHINE INTERFACE 8 2 5 1 4 1 2 1 4 1 3 

1120 MOBILE GEOTHERMAL FLUIDS LAB 2 
1130 BIPHASE ROTARY SEPARATOR TURB' 2 
1140 GEOTHERMAL UPSTR'M H2S REMOVAL 3 
1144 GEOPRESSURED GEOTHERMAL STUDY 1 
1150 WIND TURBINE SITING GUIDE 6 

f 
CO 

1160 D I S T R I B U T E D WIND POWER EVAL 7 
1201 U T I L I T Y INTERACTIVE PH0T0VOLT 1 
1202 SOLAR SURVEY 1 
1203 BIOMASS FOR E L E C T R I C GENERAT'N 1 
2 0 0 0 T E C H N I C A L A S S I S T A N C E : CCS 1 

2001 CCS MISCELLANEOUS PRODUCTS 2 2 2 2 
2005 ARAPAHOE TEST FACILITY 9 5 2 1 1 M 1 3 1 4 3 2 
2010 HIGH-SULFUR FABRIC FILTER 4 3 1 3 1 3 1 
2015 HIGH-SULFER TEST CENTER 3 2 1 2 1 2 1 
2020 COOLING TOWER PERF TEST FAC 7 1 4 2 2 1 1 3 2 3 2 

2021 WET/DRY COOLING TOWER PILOT PL 5 3 2 3 1 1 3 1 1 
2030 PCB DISPOSAL MANUAL 10 9 1 4 4 1 1 4 3 3 
2035 PCDDS, PCDFS IN PCB FLUIDS 9 8 1 3 2 2 1 1 3 2 4 
2040 REDUCING AIRBORNE PCB CONTAM'N 4 2 1 1 3 1 3 1 
2045 S-CUBED FIELD-PORTABLE PCB ANA 7 2 4 1 3 2 1 1 3 1 3 

2049 CHEM DETOX OF PCB CAPACITORS 2 1 1 1 1 1 1 
2055 COOLING WATER TREATMENT GUIDE 8 3 5 2 3 3 2 4 2 
2060 CLGTWR & DRIVER COOL'G MODELS 4 1 3 2 1 1 2 1 1 
2065 COOLING TOWER WATER TREAT EVAL 5 1 3 1 1 1 2 1 1 1 3 
2070 VERA2D 84 FLOW/HEAT/MASS CODE 5 5 1 1 2 1 4 

2075 SACTI CLG TWR PLUME MODEL 7 3 3 1 3 2 1 1 3 2 2 
2080 TEFERI/POPPE CLG TWR PERF/PLUM 5 1 3 1 2 3 2 2 1 
2085 CLG TWR MEASUREMENT METHODS 6 1 3 2 5 1 5 1 
2090 COOLING WATER INTAKES 7 3 4 4 3 4 1 2 
2095 TARGETED CHLORINATION 8 3 4 1 3 3 2 3 2 3 



BEN USAGE COUNT RUNDATE: 07/16/86 09:27:02 PAGE: 

CD 
i 

PROD T MES PRODUCT APPLICATION DOLLAR BENEFITS ($1000) NOT ONE 
NO. PRODUCT NAME C TED ACT. POT. IND. N/A 0 1 + 50+ 500+ 1000+ QUANT. TIME CONT. 

2099 DECHLORINATION TECH MANUAL 7 3 3 1 4 1 2 4 3 
2105 TRACE ELEMENT REMOVAL 6 4 1 1 4 1 1 4 1 1 
2110 WATER MGT FOR ZERO DISCHARGE 7 1 5 1 3 2 1 1 3 3 1 
2115 AQUEOUS DISCHARGE SAMPLING 10 8 1 1 1 6 2 1 1 5 4 
2130 GROUNDWATER MANUALS 9 5 3 1 3 3 3 3 2 4 

2135 UNSATID GROUNDWATER CODE 6 5 1 3 2 1 3 2 1 
2155 FGD BYPRODUCT DISPOSAL MANUAL 10 7 2 1 4 3 3 4 5 1 
2160 SLUDGECOST DISPOSAL COST CODE 5 4 1 3 2 3 2 
2165 COAL ASH DISPOSAL MANUAL 10 6 4 2 4 2 1 1 2 7 1 
2170 ASHDAL ASH DISPOSAL COST CODE 4 1 1 2 2 1 1 2 2 

2175 UPGRADE DISPOSAL FACILITY MAN 9 5 4 4 3 1 1 4 4 1 
2180 COAL WASTE ARTIFICIAL REEF 2 1 1 2 2 
2185 COAL COMB'N BYPRODUCT USE MANL 8 8 1 3 3 1 1 4 3 
2190 LOW VOLUME WASTE CHARATER1Z'N 7 M 1 1 1 2 3 2 2 4 1 
2198 LEACHATE CONTROL & MONITORING 1 1 1 1 

2199 FLUE GAS WASTE: REGULATIONS 1 1 1 1 
2205 FGD CHEM/METHODS HANDBOOK 9 7 1 1 2 3 2 2 2 1 6 
2210 FGDLIQEQ FGD CHEMISTRY CODE 6 3 2 1 3 1 1 1 3 2 1 
2215 FGD OP'NS/RELIABILITY 1MPRVMNT 6 2 4 2 1 1 1 2 2 2 
2220 FGD REAGENT/LIMESTONE PREP'N 4 2 1 1 2 2 2 1 1 

2230 FGD DUCT CONSTRUCT'N MATERIALS 7 4 3 2 1 3 2 3 2 
2235 STACK DESIGN/LIQUID RE-ENTR'NT 5 3 2 1 1 2 1 1 3 1 
2240 LEANING BRICK-CHIMNEY LINERS 2 2 2 2 
2245 FGD DAMPER OP'N & DESIGN 5 2 3 2 1 1 2 1 2 
2246 FGD FAILURE CAUSE ANALYSIS 4 2 2 2 • 1 2 2 

2247 CYCLIC REHEAT MATERIALS 3 1 1 1 2 1 2 1 
2255 CONTINUOUS EMISSION MONITORING 12 8 1 2 1 4 7 1 4 5 3 
2260 ECONOMIC EVALUATION OF FGD 7 4 3 2 3 1 2 3 2 
2265 RETROFIT FGD COST ESTIMATING 7 4 3 3 2 2 3 2 2 
2270 LIMESTONE AND LIME FGD SYSTEMS 7 3 3 1 1 2 2 2 1 2 4 

2280 SPRAY DRY FGD SYSTEM 6 3 2 1 1 1 2 2 1 2 3 
2285 CYCLIC REHEAT MATERIALS 1 1 1 1 
2290 CHIYODA THOROUGHBRED 121 FGD 5 3 2 2 1 1 2 3 
2295 STATUS/EVAL'N OF FGD SYSTEMS 7 2 4 1 2 4 1 2 4 1 
2299 QRI SERVICE & FGD SURVEY 8 6 1 1 3 5 3 2 3 

2305 BAGHOUSE SONIC CLEANING GUIDE 9 6 2 1 4 1 1 1 1 4 3 2 
2310 FAB FILT FLUID DYNAMIC GUIDE 8 1 6 1 4 2 1 4 3 1 
2315 FABRIC FILTER CONFERENCE 7 2 3 5 1 1 5 1 1 
2320 FAB FILT PERF MONITORING SYS 4 2 4 4 
2324 SIDESTREAM SAMPL'G/FABR1C TEST 3 2 1 1 1 1 1 2 

2330 ESP MANUAL 10 7 2 1 4 3 2 1 4 3 3 
2335 FLUE CONDIT'G WITH SODIUM, S02 10 4 4 5 4 1 5 4 1 
2340 ECONOMICS OF FABRIC FILTERS 4 1 2 1 1 2 1 1 3 
2345 ESP/FAB FILT RELIABILITY GUIDE 6 1 3 1 1 3 2 3 2 1 
2346 FINE PART CL MEASURE HANDBOOK 7 4 3 3 2 2 3 2 2 
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PROD TIMES PRODUCT APPLI CAT 1 ON DOLLAR BENEFITS ($1000) NOT ONE 
NO. PRODUCT NAME CITED ACT. POT. 1 NO. N/A 0 1 + 50+ 500+ 1000+ QUANT. TIME CONT. 

-----
2347 CASCADE IMFACTOR SYSTEM 1 1 1 

1 
1 

2355 SELECTIVE CATALYTIC REDUCTION 6 2 3 1 4 1 1 4 1 1 
2360 RETROFIT LOW NOX COMBUSTION 8 1 7 5 1 2 5 2 1 
2380 BAGHOUSE INJECTION OF SODIUM 3 2 1 3 3 
2405 INTEG'D ENVIRONMENTAL GUIDE 6 5 1 4 1 . 1 4 2 

2500 LIFE EXTENSION PROJECT 1 1 1 1 

2505 PRESSURE PARTS 19 16 3 3 6 2 
1 

7 3 3 13 
2510 DRUMS, HEADERS AND PIPING 7 3 2 2 4 2 1 4 3 
2515 SUPERHEATER AND REHEATER 13 5 6 2 6 2 1 4 6 2 5 
2520 BO 1LER TUBING GENERAL 11 9 2 4 4 1 2 4 1 6 

2525 SLAGGING AND FOULING 7 3 4 2 1 1 2 2 3 2 

2530 OTHER FUELS 3 1 2 2 1 2 1 
2531 FLAME STAB 1L1ZAT1 ON 1 1 1 1 
2555 ROTOR RELIABILITY 9 3 4 1 1 2 1 3 

1 
2 2 4 3 

2560 BEARING SYSTEMS 10 2 7 1 3 1 2 1 2 3 4 3 

2565 SOLID PARTICLE EROSION 17 7 9 1 5 6 2 4 5 7 5 
2570 LOW PRESSURE TURBINE FAILURES 14 7 6 1 6 2 3 3 6 3 5 
2605 FANS 12 5 7 5 2 2 1 1 5 4 3 
2610 PULVERIZERS AND COAL HANDLING 9 5 4 4 3 2 

1 
4 4 1 

2615 PUMPS 13 6 7 5 1 3 1 2 5 4 4 

2620 FEEDWATER HEATERS 14 8 5 1 5 2 3 1 3 5 5 4 

2625 TECHNOLOGY 9 7 2 3 2 1 3 5 1 
2630 CONDENSERS 13 6 6 1 5 2 1 1 3 5 5 3 
2635 INLEAKAGE DETECTION 7 2 5 1 1 1 1 1 2 4 
2640 CORROSION CONTROL 7 3 3 1 5 1 1 5 2 

2645 BIOFOULING CONTROL AND EFFECTS 5 4 1 2 2 1 2 1 2 

2655 PLANT ROTATING EQUIPMENT 9 5 3 1 4 2 3 4 3 2 
2660 STEAM TURBINE COMPONENTS 11 3 7 1 4 3 1 

1 
2 4 5 2 

2665 GENERATOR COMPONENTS 4 2 2 1 1 1 1 1 1 2 
2670 BOILER MONITORING 9 3 6 4 2 2 1 4 2 3 

2675 FOSSIL WATER CHEMISTRY CONTROL 1 1 1 1 
2705 ROTORS AND SHAFTS 8 2 6 4 2 2 

1 
4 2 2 

2755 EXISTING PLANTS 14 4 7 3 5 3 3 2 1 5 3 6 
2760 NEW PLANTS 5 5 2 2 2 3 
2805 PLANT SYSTEMS 12 5 6 1 4 2 2 1 3 4 4 4 

2810 TURBINE CYCLING EFFECTS 6 4 1 1 2 3 1 2 4 

2815 BOILER CYCLING EFFECTS 7 3 3 1 3 3 1 3 3 1 
2820 CONSTRUCTION 5 4 1 3 2 

1 
3 2 

2825 PR!OR IT 1ES 3 1 2 2 
1 

1 2 1 
2830 FOUNDATION DESIGN 3 2 1 2 1 2 1 

2835 MATERIALS' 5 5 3 1 1 3 1 1 

2855 AFBC: ATMOS FLUID BED 12 6 5 1 6 3 3 6 1 5 
2860 PFBC: PRESSURE FLUID BED 6 1 5 5 1 5 1 
2905 COAL CLEANING TECHNOLOGY 8 4 4 2 1 1 4 2 3 3 
2910 COAL CLEANAB1 LITY 8 5 2 1 4 3 1 4 2 2 

CO 
I 
i n 
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i 
o* 

PROD TIMES PRODUCT APPLICAT ION DOLLAR BENEFITS (Siooo) NOT ONE 
NO. PRODUCT NAME CITED ACT. POT. IND. N/A 0 1 + 50+ 500+ 1000+ QUANT. TIME CONT. 

2915 COAL INSTRUMENTATION 6 1 5 2 1 2 2 4 
2920 FUEL UTILIZATION 9 5 4 2 2 2 1 2 2 6 1 
3000 TECHNICAL ASSISTANCE: EAE 

1 

3001 EAE MISCELLANEOUS PRODUCTS 1 1 1 1 
3009 AIR QUALITY STUDIES 1 1 1 

1 
1 

3010 PMV&D: PLUME MODEL VALIDATION 12 5 5 2 6 2 3 1 6 4 2 
3020 DIAL & ALPHA 1: REMOTE SENSING 7 2 3 2 U 2 1 4 1 2 
3025 HYDROGEN PEROXIDE IN ATMOSPH'R 5 2 2 1 2 1 1 1 2 1 2 
3026 CLOUD CHEMISTRY STUDIES 3 1 1 1 3 

1 
3 

1 

3030 WRAQS: WESTERN REGIONAL AIR 3 2 1 2 1 2 1 

3035 EASTERN VISIBILITY 6 2 1 2 1 5 1 5 1 
3040 AIR POLLUT'N CLINICAL STUDIES 8 1 4 3 3 4 1 3 5 
3045 SIX CITIES STUDY 6 1 3 2 5 1 

1 
5 1 

3050 BASIS/ NAT1L AMB AIR QLTY STD 11 4 3 3 1 8 1 1 1 8 3 
3055 TOXICOL OF COMBUSTION PRODUCTS 7 3 2 2 3 1 1 2 3 2 2 

3060 AIR QUALITY AND RISK 12 4 3 5 7 2 2 1 7 3 2 
3065 NOX CONTROL: ASSESSMENT 9 2 4 2 1 4 4 1 4 2 3 
3070 SOCIOECON EFFECTS OF PWR PLNTS 7 4 2 1 5 1 1 5 1 1 
3075 AIR POLLUTION MATERIALS 6 1 2 2 1 5 1 5 1 

1 

3080 INDOOR AIR QUALITY 6 5 1 3 3 3 2 1 

31 10 RAQS: REGIONAL AIR QUALITY 6 2 2 1 1 H 2 4 2 
3115 SURE: SULFATE REGIONAL 6 1 3 2 5 1 5 1 
3120 UTILITY ACID DEP STUDY 7 2 4 1 5 1 1 5 

1 
2 

3130 ILWAS: INTEGRATED LAKE STUDY 8 5 2 1 3 1 1 3 3 2 3 
3140 ACID DEP'N EFFECTS ON CROPS 4 2 1 1 2 1 1 2 1 1 

3150 ADEPT: ACID DEP'N DECISION AID 6 1 5 5 1 5 1 
3199 ACID DEPOSITION STUDIES 6 3 2 3 2 1 1 4 2 6 
3210 COOLING SYSTEM EFFECTS SERIES 10 5 4 1 5 1 2 2 5 3 2 
3310 ROW/TRANS LINE EFFECTS 10 4 5 1 6 

1 
4 6 2 2 

3320 HEALTH & BIOL EFFECTS E-M FLOS 13 10 2 1 3 4 4 1 1 3 7 3 

3405 TRACE ELEMENTS 1 1 1 1 
3410 SWES: SOLID WASTE ENVIRON STDY 11 5 5 1 b 2 3 2 4 3 4 
3420 TERRESTRIAL MICROCOSM TEST 6 4 1 1 3 2 1 3 2 1 
3430 PCB RISK & DECISION SERIES 8 1 4 1 2 7 1 

1 
7 1 

1 

3510 OCCUR'L TOXICOL OF CHEMICALS 9 4 4 1 4 1 4 4 2 3 

3520 TOXIC PROFILES OF PSB SUBST'S 7 6 1 6 1 6 1 
3525 HEALTH EFFECTS OF PCBS 7 4 2 1 6 1 6 

1 
1 

3599 LEGIONNAIRE'S DISEASE 2 2 2 2 
3610 FUEL SUPPLY SEMINARS 12 10 2 5 5 1 1 5 3 4 
3620 EF1 AS: EPRI FUEL INFORMATION 10 5 5 2 3" 4 1 2 3 5 

3630 FUEL SUPPLY ANALYSIS SERIES 9 5 4 7 1 1 7 2 
3640 RAILROAD ROUTING AND COSTING 7 6 1 4 1 2 4 1 2 
3650 CMCM: COAL MINING COST MODEL 7 2 5 3 2 2 3 1 3 
3660 FUEL INVENTORY MODEL 12 5 7 3 3 3 1 2 3 4 5 
3670 FUEL CONTRACT MIX MODEL 10 3 7 3 2 2 1 2 3 3 4 
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ONE 
TIME CONT. 

3 1 
1 2 
2 1 
3 2 

2 2 
1 
4 1 
3 1 

3 

PROD 
NO. PRODUCT NAME 

TIMES 
CITED 

PRODUCT APPL ICATION 
ACT. POT. IND. N/A 

DOLLAR BENEFITS ( $ 1 0 0 0 ) 
0 1+ 50+ 500+ 1000-

3 6 8 0 FUEL BURN FORECASTING SYSTEM 
3701 OVER/UNDER C A P A C I T Y PLANNING 
3 7 0 5 T E L P L A N : F INANCE/ENVIRO MDL 
3 7 1 0 TCM: TECHNOLOGY CHOICE MODEL 
3 7 1 5 U T I L I T Y PLANNING MODEL 

NOT 
QUANT. 

4 
3 
5 
5 
4 

C D 
I 

~ - J 

3 7 2 5 GENERATING C A P A C I T Y IN U . S . 
3 7 3 0 CONSTRUCTION LEAD TIME STUDY 
3 7 4 0 WSCID: WATER SUPPLY INFO 
3 7 7 5 F I N A N C I A L MANAGEMENT SERIES 
3 7 8 0 THE A T T R A C T I V E N E S S CUBE 

9 
9 
7 
8 

11 

3799 UMF: UTILITY MODELING FORUM 2 2 2 
1 1 

2 
3820 REEPS: RESIDENTIAL END USE 13 4 8 1 5 1 5 1 1 5 6 2 
3825 RETOU 9 4 3 1 1 5 2 1 1 5 1 3 
3830 COMMEND: COMMERCIAL END USE 12 7 4 1 4 6 2 4 4 4 
3831 SAMPLE METHODS 1 1 1 1 

3840 HELM: HOURLY ELECTRIC LOAD 11 6 4 1 2 1 7 1 2 8 1 
3850 WENS: WEATHER NORMALIZATION 11 4 6 1 6 2 3 6 3 2 
3875 FORECAST MASTER 10 4 3 3 8 1 1 8 1 1 
3890 SMALL UTIL FORECAST GUIDE 3 2 1 3 3 

1 3899 LOAD FORECASTING DATA QUALITY 1 1 1 1 

3901 DESIGN OF ALTERNATIVE RATES 6 1 2 1 2 3 3 3 3 

3905 EUROS: ELEC RATE DESIGN STUDY 9 8 1 4 3 2 4 3 2 
3910 RATE SURVEY 9 4 2 1 2 6 2 1 

1 
6 2 1 

3920 EFFICIENT ENERGY USE 10 6 3 1 4 5 1 
1 

4 3 3 
3925 CONSERVATION PROGRAM IMPACT 8 3 5 3 4 1 3 4 1 

3930 CASE STUDIES IN MARKETING 4 1 3 1 3 1 2 1 

3935 DEMAND-SIDE MGT GUIDEBOOK 13 8 5 4 5 4 
1 

4 6 3 
3950 THE ELECTRIC ARM 12 7 5 3 6 1 1. 1 3 7 2 
3955 LOAD RESEARCH SERIES 13 7 5 1 4 8 1 4 4 5 
3975 LMSTM: LOAD MANAGEMENT 13 9 4 4 3 4 2 4 6 3 

3980 INTEGRATING FORECASTING MODELS 6 5 1 3 2 1 3 2 1 

3985 COGEN 3: COGENERATI ON MODEL 8 2 6 1 6 1 1 6 1 
3990 ESPRE: HVAC ANALYSIS 8 2 6 3 4 1 3 4 1 
3998 WATER 1.0 CODE: DSM IMPACT 1 1 1 

1 
1 

3999 CUSTOMER RESPONSE TO LOAD MGT 1 1 1 1 

4000 TECHNICAL ASSISTANCE: EMU 
1 4001 EMU MISCELLANEOUS PRODUCTS 3 1 2 2 1 2 1 

4101 FUEL CELLS IN SMALL UTILITIES 6 1 3 2 4 2 4 2 
4102 WESTNGHSE 7.5MW FUEL CELL PLNT 8 4 1 1 3 5 

1 1 
3 4 1 

4103 GENERIC 11 MW FUEL CELL PLANT 10 5 4 1 3 3 2 1 1 3 4 3 

4104 ASSESS PAFCS/COAL GASIFIER 7 4 1 2 3 2 1 1 3 3 1 

4105 SYSTEM PLANNERS GUIDE 9 1 6 1 1 3 4 2 3 4 2 
4106 FUEL CELLS ON UTILITY SYSTEM 8 6 1 1 3 3 2 3 3 2 
4107 4.5 MW DEMO FUEL CELL PWR PLNT 6 1 4 1 3 1 2 3 3 
4121 6500 HEAT RATE POWER PLANT 5 1 2 1 1 3 1 1 3 2 
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PROD 
NO. PRODUCT NAME 

TIMES 
CITED 

PRODUCT APPLICATION 
ACT. POT. IND. N/A 

DOLLAR BENEFITS ($1000) 
0 1+ 50+ 500+ 1000+ 

NOT 
QUANT. 

ONE 
TIME 

4251 ECON SCR'NINO LOW HEAD HYDRO 10 
4252 SMALL HYDRO DEVELOPMENT 7 
4253 HYDROPOWER RELIABILITY STUDY 6 
4254 HYDRO REVIEW MAGAZINE 5 
4255 COMPETITIVE HYDRO MODEL TESTS 5 

CONT. 
4122 MCFC VERIFlCAT ION 6 1 4 1 4 1 1 4 2 
4123 COMPARE MCFCS & GAS TURBINE 9 2 5 2 6 3 

1 1 
6 2 1 

4151 ON-SITE HYDROGEN PRODUCTION 9 2 5 2 5 4 5 
1 
1 

4 
1 

4152 SLX HYDROGEN GENERATOR 1 1 1 
5 
1 
1 

4 

4153 MRKT POT'L ELECTROCHEM PROCESS 2 1 1 
1 

1 1 

5 
1 
1 1 

4201 CUSTOMER-APPLIED BATTERY m 5 8 1 5 5 3 1 5 
3 

7 
3 

2 
4202 LEAD ACID BATTERY TEST 6 1 U 1 3 3 

3 1 5 
3 

7 
3 

4203 500 KWH ZINC CHLORIDE BATTERY 6 1 4 1 4 2 4 2 
g 4210 PRELIMINARY DESIGNS OF CAES 10 3 6 1 3 4 2 3 
2 
g 1 

4249 BEST FACILITY 1 1 
1 

1 1 
1 

4301 HEAT PUMP MANUAL 14 10 4 4 6 2 1 1 i4 8 
l\ 

2 
3 
1 
1 
2 

4302 A1R/GRND HEAT PUMP PERFORMANCE 12 8 4 5 5 
1 

2 5 
8 
l\ 

2 
3 
1 
1 
2 

4303 SURVEY OF HEAT PUMP LIFE 9 4 5 4 4 1 4 u 

2 
3 
1 
1 
2 

4304 HEAT PUMP PERF DATABASE 10 5 4 1 5 4 1 5 
8 

4 

2 
3 
1 
1 
2 4305 HEAT PUMP WATER HEATERS 14 9 5 8 5 1 

5 
8 4 

2 
3 
1 
1 
2 

CD 
I 
00 

4306 HEAT PUMP EDUCATIONAL MATER'LS 10 6 3 
4341 SOLAR DOMESTIC HOT WATER MAN'L 10 4 6 
4342 COMMER'L REFRIGERAT'N WORKSHOP 4 4 
4343 RESIDENTIAL PASSIVE SOLAR 9 4 5 
4344 ACTIVE SOLAR RESIDENTIAL TESTS 10 5 4 

4349 COMMERCIAL SOLAR WATER HEAT1G 1 1 
4351 LOADS IM CODE 11 2 8 
4352 LOAD MGT TECHNOLOGY REVIEW 13 9 4 
4353 SURVEY OF UTILITY END USE 16 10 5 
4354 LOAD MGT CONTROL STRATEGIES 13 8 3 

4355 COMMERCIAL COOL STORAGE PRIMER 15 13 2 6 7 2 6 5 4 
4356 HEAT STORAGE FURNACE 9 6 2 1 3 1 3 1 1 3 2 4 
4357 RESID'L THERMAL STORAGE PERF 10 5 5 5 2 2 1 5 2 3 
4358 COMM'L COOL STOR'G PERF/TRENDS 10 5 5 6 4 

1 
6 4 

4359 CUSTOMER AND STAFF EDUCATIONAL 6 4 2 3 3 3 1 2 

4360 LOAD MGT METHOD LOWERS COSTS 7 3 3 1 3 4 3 3 1 
4401 LIGHTING HANDBOOK 6 3 3 1 3 2 1 3 2 
4402 REFLECTIVE FILMS FOR LIGHTS 7 4 2 1 3 3 1 3 4 
4403 TECH BRIEFS ON APPLIANCES 7 2 5 3 4 

1 
3 3 1 

4451 EMPS CODE 6 5 1 4 2 4 2 

4452 EDUC MATR'L BUILDING ENERGY 10 6 2 2 4 6 4 4 2 
4461 INDOOR AIR QUALITY MANUAL 13 6 6 4 6 2 1 4 5 4 
4462 INFILTRATION/ENERGY USE/AIR QY 10 6 W 4 4 2 

1 
4 3 3 

4463 INDOOR AIR QUALITY R&D DATA 5 2 3 3 2 3 2 
4501 METAL FAB SUBSCRIPTION SERVICE 6 3 3 2 2 1 1 2 4 
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DOLLAR BENEFITS ($1000) PROD 
NO. 

TIMES PRODUCT APPLICATION NOT ONE 
PRODUCT NAME 

4502 CENTER FOR METALS FABRICATION 
4503 TECHNICAL COMMENTARIES 
4504 ELECTROTECHNOLOGY STATE OF ART 
4505 TECH BR I EFS/ELECTROTECHNOLOGY 

CITED ACT. POT. IND. N/A 0 1 + 50+ 500+ 1000+ QUANT. TIME 

6 2 4 3 3 3 1 
9 5 4 4 U 1 4 2 
6 3 3 2 2 2 2 3 
5 It 1 2 2 1 2 2 
11 7 3 1 4 6 1 4 4 

11 5 6 2 3 3 3 2 3 
1 1 1 
9 2 6 1 3 3 2 1 3 2 
7 3 4 1 5 1 6 
9 2 7 3 5 3 6 

6 1 4 1 1 5 1 5 
9 3 5 1 5 3 1 5 4 
8 3 5 3 4 1 3 3 
10 5 3 2 5 4 1 5 2 
4 2 1 1 3 1 3 

5 2 3 3 2 3 2 
6 1 3 2 5 1 5 1 
2 1 1 1 1 1 1 
3 1 2 1 1 1 1 1 
5 3 2 2 2 1 2 3 

8 H 4 2 3 3 2 3 
4 2 2 3 1 3 

4 2 2 3 1 3 1 
11 4 6 1 4 4 1 1 1 4 2 

16 15 1 4 4 4 2 2 4 1 
5 3 2 3 2 3 2 
12 11 1 3 4 4 1 3 3 
12 1 9 1 1 8 2 1 1 8 2 
14 2 11 1 5 1 2 5 5 5 

13 3 9 1 6 2 2 3 6 2 
17 7 10 9 2 5 1 9 4 
17 17 4 2 6 3 2 4 1 
13 1 9 1 2 9 2 2 9 1 
1 1 1 1 

15 15 4 1 5 1 4 4 
12 1 7 4 11 1 11 
8 2 6 7 1 7 
6 1 5 3 1 1 1 3 2 
10 3 3 1 3 6 2 2 6 3 

1 1 1 
1 1 1 
1 1 1 1 
2 2 1 1 1 
3 2 1 2 1 2 

CONT. 

2 
3 
1 
1 
3 

4 5 5 2 A D J U S T A B L E SPEED MOTOR DRIVE 
4 5 9 9 ADVANCED PROCESS CONTROLS 
4601 ECM CONSERVATION CODE 
4 6 0 2 DUAL ENERGY USE SYSTEMS (DUES) 
4 6 0 3 COPE COGENERATI ON CODE 

4 6 0 4 COGENERATORS DATA BASE (COB) 
4 6 0 5 COGENERATI ON CASE STUDIES 
4 6 0 6 G U I D E / S M A L L COGENERATI ON SYS 
4 6 0 7 RESTAURANT WASTE HEAT RECOV'RY 
4 6 0 8 D I S T R I C T HEATING DES/ANAL 

4 6 0 9 COGENERATI ON D E V E L O P E R ' S HNDBK 
4 6 1 0 INDUSTRIAL PARK DESIGN/ANAL 
4651 RANGE M E T E R / E L E C T R I C VEHICLE 
4 6 5 2 E L E C T R I C V E H I C L E TEST MANUAL 
4 6 5 3 BEDFORD E L E C 1 VAN TEST/EVAL 

CD 
I 

1£> 

4 6 5 4 E F F E C T S OF EV ON U T I L I T I E S 
4 6 5 5 EV COMMERCIAL IZATION SUPPORT 
5 0 0 0 TECHNICAL A S S I S T A N C E : ES 
5001 ES MISCELLANEOUS PRODUCTS 
5 0 1 0 PCB DETECTOR HORIBA MESA 200 

5 0 2 0 PCB TEST K I T : C L O R - N - O I L 
5 0 3 0 P C B , PCDF & PCDD RESEARCH 
5 0 4 0 PCB NEWSLETTERS & SEMINARS 
5 0 5 0 WECOSOL TRANSFORMERS 

11 

6 
2 
4 

5 0 7 0 G A S - I N - O I L TRANSFORMER MONITOR 
5 0 8 0 ACOUSTIC DISCHARGE DETECTOR 
5 0 9 0 Z I N C OXIDE G A P L E S S ARRESTER 
5 1 0 0 F A I L S A F E SURGE ARRESTER 

5 
l \ 

12 
3 

5 1 1 0 S F 6 1 - P R E S S U R E PUFFER BREAKERS 
5 1 2 0 CURRENT L I M I T I N G PROTECTOR 
5 1 3 0 ICE R E L E A S E COATINGS 
5 1 4 0 NGH SUBSYNCH RESON DAMP METHOD 
5 1 5 0 S T A T I C VAR CONTROLLER 

5 1 9 4 INTERFERENCE IN WATTHOUR METER 
5 1 9 5 REDUCED VOLTAGE EFFECTS 
5 1 9 6 TRANSFORMER O I L CHARGING 
5 1 9 7 PRAM/HI SRAM D I ST R E L ' T Y MODEL 
5 1 9 8 S C A L E CODE FOR LOSS EQUATIONS 
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PROD 
NO. PRODUCT NAME 

TIMES 
CITED 

PRODUCT APPLICATION 
ACT. POT. IND. N/A 

DOLLAR BENEFITS ($1000) 
0 1+ 50+ 500+ 1000+ 

5199 UDPM DISTRIBUTION PLANNING MDL 5 
5210 GATL/SGA GROUNDING CODES 14 
5220 ACPIPE CODE: INDUCED VOLTAGES 13 
5230 MULT I-FLASH/LIGHTNING PERF TL 9 
5240 ES/EM EFFECTS OF TRANSM'N LINE 9 

NOT 
QUANT. 

2 
5 
7 
3 
1 

ONE 
TIME CONT. 

3 
8 
2 
4 
6 

5250 PADLL/DRILLED PIER FOUNDATIONS 14 10 4 
5260 POLEDA80 WOOD TRANS STRUCTURES 13 9 4 
5261 FOUNDATIONS FOR TRANS LINES 3 2 1 
5270 BIOLOGICAL DETERIORATION/POLES 12 6 6 
5280 GROUNDLINE REPAIR FOR POLES 11 3 7 

5290 CHEM TREE GROWTH RETARDANT 13 4 8 
5300 EHV/UHV TRANS LINE DESIGN 16 14 1 
5310 COMPACT TRANSMISSION LINE 12 8 4 
5320 WIND-INDUCED CONDUCTOR MOTION 13 11 2 
5330 TLMRF 13 7 5 

5335 POLYS IL INSULATORS 3 3 
5340 TLOP OPTIMIZATION CODE FOR TL 5 4 1 
5399 BR0D12/BR0FLX BROKEN-WIRE CODE 5 2 2 
5410 WALTZ MILL UG CABLE TEST FAC'Y 14 6 4 
5420 HPOF CABLE HANDBOOK (PIPE) 10 2 3 

CD 5430 RESTRAINTS FOR CABLE JOINTS 9 2 2 5 
^ 5440 CABLE INSULATION CONTAM DETECT 13 6 4 2 1 
O 5450 MOLDED EXTRUDED-CABLE SPLICES 12 1 8 3 

5460 SEMICONDUCTING JACKETS FOR URD 10 4 2 1 3 
5470 SHORT URD CABLE CODE 8 2 2 4 

5480 CABLPUL CODE AND HANDBOOK 16 
5490 CABLE FOLLOWER REPLACES URD 14 
5500 WATER JET CONCRETE CUTTER 9 
5510 UG OBSTACLE DETECTOR/MAPPER 9 
5520 SOIL THERMAL PROPERTY ANALYZER 9 

12 
3 

4 
11 
7 
8 
5 

5596 HPOF CABLE ECON EVAL 2 1 1 
5597 SELF-CONTAINED/HPOF CABLE COST 3 1 1 1 
5598 ENVIRO IMPACT/UG TRANSMISSION 3 2 1 
5599 CATHODIC PROTECT ION/UG CABLE 4 2 2 
5610 TURBINE/GEN SHAFT MONITOR 10 3 6 1 

5620 TORSION FATIGUE MONITOR/SHAFTS 7 2 5 
5630 MACHINE CONSTANT PREDICTION 6 1 4 
5640 STATOR COIL WEDGE TIGHTNESS 7 7 
5650 ON-LINE ELEC GEN RF MONITOR 13 6 7 
5660 MOTOR OPNS WITH CUT-OUT COILS 8 1 7 

5670 POWER ANGLE INSTRUMENT 4 
5710 EGEAS GEN EXPANSION CODE 10 
5720 VAROPT VAR OPTIMIZATION CODE 9 
5730 TRADE POWER TRANSFER CODE 7 
5740 HVDC LINKS IN AC SYSTEMS/HNDBK 4 
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PROD 
NO. PRODUCT NAME 

TIMES 
CITED 

PRODUCT APPLICATION 
ACT. POT. IND. 

NOT ONE 

5750 SYSTEM SEPARATION IMPACTS 7 
5760 COMPONENT OUTAGE DATA ANALYSIS 10 
5770 BASIC RELIABILITY INDICES 8 
5780 GENREL/GENERATOR RELIABILITY 6 
5790 SYREL/TRANSMISSI ON RELIABILITY 12 

N/A 0 1 + 50+ 500+ 1000+ QUANT. TIME CONT. 

1 4 1 1 1 4 3 
5 2 2 1 5 1 4 
1 4 1 2 1 3 4 
2 3 1 2 1 3 

2 8 3 1 8 1 3 

1 5 1 5 5 3 3 
2 5 ' 1 1 5 2 
2 5 3 1 5 3 1 
3 5 1 5 1 

7 2 2 7 2 2 

4 5 1 1 4 1 6 
2 2 T 2 1 

1 1 
3 2 3 2 
2 2 2 2 

3 2 3 1 3 3 3 
1 1 

1 3 2 3 1 1 
1 4 3 1 4 4 

5800 DYNAMIC EQUIVALENTS/STABILITY 11 4 6 
5810 DYNAMIC LOAD CHARACTERISTICS 7 5 
5820 ETMSTAB/TRANS I ENT/MI DTERM STAB 9 2 5 
5830 AESOPS/LOW FREQ OSCILLAT'N 6 2 1 
5840 HARMFLO/HARMONIC POWER FLOW 11 5 6 

5850 RELAY/PROTECTION ENGINEERING 11 3 8 
5860 FULSCH CODE: FUEL SCHEDULING 3 1 
5861 TRANSIENT EFFICIENCIES/PWR PLT 1 1 
5870 POWER PLANT PERFORMANCE .5 2 3 
5880 OPERATOR TRAINING SIMULATOR 4 3 1 

5890 HUMAN FACTORS GUIDELINES 9 
5898 LOAD FLOW CONTINGENCY ANALYSIS 1 
5900 SOFTWARE DEV/MAINT GUIDELINES 5 
5990 ES COMPUTER PROGRAMS, GENERAL 8 
6000 TECHNICAL ASSISTANCE: NP 

CO 
I 

6001 NP MISCELLANEOUS PRODUCTS 
6305 HYDROGEN COMBUSTION DATABASE 
6310 FULL-SCALE VALVE TESTS 
6315 COUPLE SAFETY VALVE CODE 
6320 PRESSURIZED THERMAL SHOCK 

6325 STG THERMAL-HYDRAULICS CODE 
6330 PORTHOS FLOW-INDUCED VIB CODE 
6335 REACTIVITY CHANGE MONITOR 
6340 SPDS SAFETY PANEL DISPLAY 
6345 MMS: MODULAR MODELING SYSTEM 

6350 FAULT TREE EVALUATION CODE 
6355 PLANT AVAILABILITY AIDS 
6360 TURBINE MISSILE RISK 
6365 SYSTEM RELIABIL/AVAILABILITY 
6370 SOCRATES/PLANT SPECIFICATIONS 

6380 EQHIST SEISMIC PATTERN CODE 1 
6385 CAFTA FAULT TREE MANIPULATION 1 
6390 RELIABILITY-CENTERED MAINT'NCE 4 
6395 SHARP/HUMAN ERROR/PLANT SAFETY 
6405 PRA DOCUMENTATION GUIDE 2 

6415 
6420 
6425 
6430 
6497 

UNDESIREABLE SYST INTERACTIONS 2 2 
HUMAN/HARDWARE INTERACTIONS 2 1 1 
STRUCTURAL ANALYSIS CODE 5 3 2 
STEALTH CONTINUUM MECH CODE 3 1 1 
PIPE DAMPING AND SNUBBERS 1 1 
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PROD 
NO. PRODUCT NAME 

TIMES 
CITED 

6498 DECAY HEAT REMOVAL 
6499 STATION BLACKOUT DATABASE 
6501 FORCED OXIDATION BY H202 
6505 ARMP FUEL RELOAD MGT CODE 
6510 RETRAN REACTOR TRANSIENT ANAL 

PRODUCT APPLICATION 
ACT. POT. IND. N/A 

DOLLAR BENEFITS ($1000) 
0 1+ 50+ 500+ 1000+ 

NOT 
QUANT. 

ONE 
TIME CONT. 

6515 SIMULATE NUCLEAR FUEL PERF 
6520 VI PRE THERMAL-HYDRAULICS ANAL 
6525 DATATRAN FOR DATA MGT 
6530 RASP LWR FUEL RELOAD CODE 
6535 FREY ANALYZES LWR FUEL 

4 
5 1 
2 1 
3 3 
1 

6605 IMPROVED BWR FUEL ASSEMBLY 4 2 
6610 EXTEND BWR FUEL CHANNEL LIFE 6 2 2 
6615 EXTEND BWR CONTROL BLADE LIFE 5 1 3 
6620 EXTEND BWR FUEL BURNUP 4 3 
6625 EXTEND PWR FUEL BURNUP 2 1 

6630 FUEL ROD PERFORMANCE CODES 
6701 NDE AND ISI MISCELLANEOUS 
6705 NDE CENTER 
6710 ISI TRAINING 
6715 AUTOMATED US PIPE SCANNER 

3 2 
1 
7 1 
6 1 
4 1 

00 6720 INTRASPECT/AUTOMATED IMAGING 4 1 3 4 4 
I—* 6725 MINAC: RADIOGRAPHIC INSPECTION 5 5 3 1 1 3 2 
ro 6730 TRANSDUCER INSPECTS BWR PIPES 5 5 2 2 

1 1 
1 2 

4 
2 1 

6735 PIPE FLAW EVALUATION 5 3 1 1 4 1 
2 
4 1 

1 

1 

6740 IRRADIATED CRACK ARREST DATA 4 2 1 1 2 1 1 2 
1 
1 1 

6745 STRUCTURAL INTEGRITY DECISIONS 1 
6750 EDDY CURRENT SIGNAL ANALYSIS 3 
6755 ULTRASONIC UNDERCLAD DETECTION 3 
6765 HIGH TEMP ULTRASONIC MONITOR 3 
6770 ALN-4060 SCC DETECTOR ' 3 

1 
2 1 
1 2 

1 
1 2 

6775 LPHSW REDUCES SCC 3 1 1 1 2 1 2 1 
6780 REACTOR VESSEL MATERIAL 1 1 1 

1 
1 

1 

6785 IRRADIATED MATERIAL DATA BASES 5 3 2 2 2 1 2 2 1 
6790 PICEP/PWR FLOW RATE CALC 3 1 1 1 2 1 

1 
2 1 

1 

6795 FRACTURE HANDBOOK: PIPING 5 3 2 2 2 1 2 3 

6800 STEAM GENERATOR NDE GUIDELINES 4 3 1 
6805 STG EDDY CURRENT DETECTOR 8 5 3 
6905 INDUCT'N HEATING STRESS RELIEF 4 3 1 
6906 EROSION AND CORROSION 1 1 
6910 LPHSW REDUCES SCC 2 2 

6915 STRESS CORROS'N RESISTNT ALLOY 5 4 1 
6920 BWR PIPE CRACKING MITIGATION: 4 4 
6925 BWR HYDROGEN WATER CHEMISTRY 5 5 
6930 EXTEND WELD OVERLAY LIFE 3 1 2 
6935 BWR APPLICATION & TRAINING 4 3 1 
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6940 KINETIC BOND FOR TUBE JOINTS 6 6 5 1 5 1 

6945 IMPROVE CORROSION RESISTANCE 4 1 2 1 2 2 2 2 
6950 THEDA PREDICTS STG PLUGGING 2 1 1 2 2 
6955 PWR WATER CHEM/AVA1L GUIDELINE 10 10 5 2 

1 
3 5 4 1 

6960 IMPROVED CONDENSATE POLISHER 6 5 1 3 1 1 1 3 2 1 

6965 PWR WATER CHEM/AVA1L RECOM'ND 7 4 2 1 7 
1 

7 
1 1 6970 PWR WATER CHEM/AIR INLEAKAGE 7 7 5 1 1 5 1 1 

6975 STEAM GENERATOR CHEM CLEANING 5 2 1 2 4 1 4 
1 

1 
6980 PWR WATER CHEM/IMPURITY REMOVE 7 5 2 5 

1 
2 5 1 1 

6985 BWR WATER CHEM GUIDELINES - 6 5 1 4 1 1 4 1 1 

7105 LOW-LEVEL WASTE DISPOSAL CODE 7 3 4 3 3 1 3 3 1 

7110 LLW DISPOSAL FACILITY HANDBOOK 5 1 1 2 1 4 1 4 1 
7201 HUMAN ENGINEERING GUIDELINES 3 3 2 1 2 1 

1 7205 COMPUTER DISPLAY GUIDELINES 5 2 3 3 1 1 3 1 1 

7210 ENVIRO QUALIFICATION GUIDEBOOK 7 2 5 4 2 1 4 3 

7215 NEW FUEL SUPPORT PIECE GRAPPLE 3 1 2 2 1 2 
1 

1 

7220 ICE JACKET REDUCES HEAT STRESS 5 5 2 
1 

2 1 2 1 2 
7230 EXTEND TURBINE DISC LIFE 6 3 3 4 1 1 4 2 

1 7235 EXTEND TURBINE ROTOR LIFE 8 4 3 1 3 1 1 2 1 3 4 1 

7240 BIGIF CRACK ANALYSIS PROGRAM 6 3 1 1 1 3 1 2 3 1 2 

7245 REMOTE RECONNAISSANCE VEHICLE 2 1 1 1 1 
1 

1 1 

7250 MAIN STEAM LINE PLUG 3 1 1 1 1 1 1 
1 

1 2 
7255 ACOUSTIC VALVE POSITION MON1TR 7 6 1 3 1 1 2 3 2 2 
7260 VALVE SEAT HONING TOOL 2 1 1 2 2 
7261 VALVE STEM PACKING 1 1 1 1 

7265 COOLANT PUMP (MCP) REL. GUIDE 3 2 1 1 1 1 
1 

1 2 
7270 HOOD FOR HELIUM LEAK TESTING 7 4 3 4 1 1 1 4 3 
7271 ON-LINE LEAK SEALING METHODS 1 1 1 1 
7275 GENERATOR ARCING DETECTOR 5 3 2 3 2 3 2 
7280 INSTRUMENT MEASURES IMPURITIES 5 2 2 1 5 5 

CO 
I 

7285 HIGH TEMP OXIDATION MONITOR 3 
7290 GAS ANALYZER REDUCES CORROSION 5 
7295 CALIBRATING RHODIUM DETECTORS 1 
7300 MOBILE SURVEILLANCE SYSTEM 1 
7605 EQUIPMENT QUALIFICATION DATA 5 

7606 GENERATION AVAIL'Y INFO SYS 1 1 
7705 STAIN. STEEL FEEDWATER VALVE 7 2 5 
7710 ACIDITY CONTROL IN PWR COOLANT 4 3 1 
7715 ELECTROPOLISHING PROCESS 5 1 3 
7720 LOMI DECON PROCESS 7 2 4 

7725 REMOTE MOBILE SCABBLING VEHIC. 1 
7730 IMPROVED DECONTAMINATION AGENT 4 
7735 GAMMA RAY SPECTROMETER SYSTEM 5 
7951 AVAILABILITY ENGINEER'G METHOD 1 
7992 LAYUP OF PLANT EQUIPMENT 1 
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PAGE: 14 

CONT. 

7993 BWROG IGSCC 
7994 MISC AGGREG'D NP PROD - AU/AP 1 
7995 MISC AGGREG'D NP PROD - PN/PF 1 
7996 STG SGOG PWR 3 
7997 APPENDIX A: HNDBK/GUIDEBOOK 2 

7998 APPENDIX B: COMPUTER CODES 4 2 2 1 2 1 1 3 
7999 APPENDIX B: PATENTS LIST 

1 1 1 3 

9000 TECHNICAL ASSISTANCE: EPRI 3 3 2 1 2 1 
9001 ADVISORY AND OTHER COMMITTEES 1 1 1 

1 
1 

1 

9002 USER GROUPS 2 1 1 1 1 1 1 

9003 INFORMATION OF VALUE 
9004 COMM MATERIALS: EPRI JOURNAL, 
9005 TAG 
9006 ISSUES IDENTIFICATION: P-4143 
9010 EPDB: ELECTRIC POWER DATABASE 

9200 CROSS-DIVISION MISC. PRODUCTS 1 
9201 COMPUTER CODES: GENERAL 2 
9202 PCB-RELATED STUDIES AGGREGATED 4 
9999 THE "ORPHANAGE" * # * # * * # 
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Appendix c 

Total Benefi ts and Costs 

Over the course of the campaign, a numher of generic methodological and conceptual 

issues aroseregard ing: 

D T h e t c t a l l i n g o f h e n e f i t s a n d c c s t s 

—Overt ime 

—Across va r iousca tegor iesand contexts of researchproduct 
u t i l i z a t i o n 

D The quant i f icat ion of benefi ts of R&O 

Total Benef i tsand Total Costs 

Table C- l summarizes s i xgenera l d is t inc t ions that canbe made in ca lcu la t ing 

c o s t s a n d b e n e f i t s o f R&O t o a u t i l i t y . four apply t o b e n e f i t s , and four 

apply to costs (two apply to both). 

Table C - l 

VARIOUS APPROACHES TO ESTIMATING 
COSTS AND BENEFITS 

Benefit Cost Approach 

x • Actual versus potential 
x * Probabilistic "expected" benefit 

x * Only "completed R&D" portion 
x • Include other participation costs 

x x • Cumulative versus per-year time series 
x x * Present-value versus nondiscounted 

C-l 



"Benefits" inthe present context are these costs saved or avoided hy a u t i l i t y 

throughtheappiicationof products and results of the E^R&O program. Inthe 

Benefits Assessment Program,utilities reviewed products and estimated dollar 

benefits where appropriate. Thecontextornatureof the benefit ranged from spe­

cific engineeringcostsavingsactuallyheingrealized tothe more-speculative 

future potential benefits thatwouldoccur if andwhensomething wasapplied, and 

to the situationinwhichaproduct isn't inactual use within the company but 

important benefitsarenevertheless beingrealized (e.g., industrywide). 

Thefirsttwo items in t a b l e d indicateapproaches to combining these various 
kinds of benefits. Someutilities tended to consider only actual benefitswhile 
others included someorall of thepotential and indirect benefits, on thebasis 
of scenarios with varyingdegreesof confidence in the estimates. In its most 
general form, thisapproach involves assigningprobabilitiesas to whether the 
benefits will indeedberealizedandobtainingan "expected" value. 

"Costs" are the duespaidovertheyearsby the utility tosupport the 5PRI 
program. Thus, in determining the cost factor of the benefit-cost ratio, some 
companies tookinto account all of their EPRIduespaymentssince the beginning of 
the utility's memhership(for some, this went back toig^)whereasforothersthe 
costs wereassignedas starting inrecentyears. One company (ConEd) ascribed 
only 72% of its total cumulativepayments to5PRI as havingcontributed towards 
completedresearch, asdistinctfromthemoniespaid inthe last severaiyears 
that havegone to support research s t i l l inprogress. 

Other participation costswere considered insome instances. These included the 
time and travel expenses of advisory participation or other direct expenses. 
(Implementation costsof individual products werenettedout in thebenefits 
evaluations.) 

Oostsandbenefitsoccur over time, so much ineachyear. The treatmentgiven 
this time dimension ("time valueof money") variedconsiderably from company to 
company. In adding one-time and continuing benefits, some companies averaged con-
tinuingbenefitsforonly afew yearsbeforeadding them to one-timebenefits; 
sometookaformal present-valueapproach, while others simply listed the continu­
ing benefits year by year asatime series. Generally, the same approach was 
tak^n to benefits and to costs in any given report. 

0-2 



So, ^ thooghtherewassome commodi ty in a p p r o a c h , t heses ign i f i oan t 

dif ferences make i t iess meaningful toattemptoomparison of the overal l values 

f e r t h e h e n e f i t o o s t r a t i o r e p o r t e d h y t h e d i f f e r e n t par t ic ipa t ing u t i l i t i e s . 

Product Benefits 

Underlying t h e t o t a l benefit f igures , of course, a r e t h e indiv idual assessments, 

product byproduc t ,add ing another source of var ia t ion among the various u t i l i t y 

reports: indiv idual reviewers usedd i f fe ren t "yardst icks" i n a s s e s s i n g h o t h u s e -

f u l n e s s a n d b e n e f i t s o f indiv idual products, for instance, aproduct such a s a 

manualor guide might he valued s t r i c t l y on i t s d i rec t purchase p r i c e d . g . , $ 2 5 ) 

hy one reviewer; i t might be considered a s s i g n i f i c a n t by another reviewer for 

havingallowed the u t i l i t y to avoid h i r i n g a c o n s u l t a n t ( e . g . , wo r th$50 to 

$100,000); a n d f o r a t h i r d r e v i e w e r , thesame document i s s e e n a s c r u c i a l in 

s a v i n g t h e u t i l i t y from expenditures on the order of a m i l l i o n do l la rs or more. 

Thus, there were wideranges in the degreeof conservatism v i s - a - v i s c o m f o r t w i t h 

the makingof assumptions ( thekey t oany bene f i t sca l cu la t i on ) amongand wi th in 

u t i l i t i e s . 

Amajor p o i n t t o n o t e i s t h a t a l a r g e share of productsare informational in 

character; these incoludereferences, gu ide l ines, test data, t r a in ing , workshops, 

seminars, planningdocuments, computerizeddatahases, te lephoneandpersonal 

"consul t ing," a n d u p d a t e s o n t h e s t a t e o f art of technical and s c i e n t i f i c a r e a s . 

The u t i l i t y reviewers were often perplexed how to assign value to products of th i s 

type. T h i s i s not surpr is ing—workers in a l l knowledge indust r ieshave long rec­

ognized the d i f f i c u l t i e s in evaluating t h e r o l e of information i n d e c i s i o n 

making—butfor the Benefits Assessment Program i t m e a n t t h a t the5PRl a n d u t i l i t y 

s ta f f frequently had to dea lw i t h subjective judgments rather than with more 

objective engineering-economics. Recognizing the d i f f i c u l t y , 5 P R l s t a f f attempted 

toprov ide more informationabout informational products and to debrief u t i l i t y 

reviewers about what ro le EPRI information played in the i r spec i f i c s i tua t iona l 

decisionmaking (comparing what"probably would have happened without" the 5PR1 

product avai lable with the outcome that actua l ly did occur) . This proved to be 

oneof themost chal lengingaspects of the campaign. 
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Appendix 0 

ReferenceMater ia is for Benefits Assessments 

5^1 i s d e v e i o p i n g a s e t o f s e i f - h e l p m a t e r i a i s t o h e l p u t i i i t i e s t e undertake 

bene f i t sassessmen tson the i rown (or with va ry ingdegreeso f s u p p o r t f r o m ^ R ^ . 

Someof these documents (or samples) appear i n t h e f o i i o w i n g p a g e s : 

Page 

05 FPRIProduot Assessment Work Sheet (BAP302) 

0-7 Worksheet Instruotionsfor EPRI Product AssessmentWorkSheet (BAP-305) 

0-9 Product List (sampiepages) 
This product l i s t , B5 pages long, serves as aconvenient tool for 
utilities to screen products for benefits assessment andBor for applica-
tionon their system. Sections of this l i s t appear as the table of con 
tents in each of the 1986 5PRI product books. TheEPRI researchproject 
number(s) indicates which projects led to the development of the 
product. Atechnical staff contact is also identified. 

CAUTION: Product numbers frequently aredifferent from the product 
numbers used in 1985 (which appear in appendix 8 of this report). 

0-13 1986 Product Book (sample pages) 

The Product Book provides one-page descriptions of each product listed on 
the Product List. A sample benefits calculation appears on the back page 
of mostproduct sheets. Currently thebooks areorganizedby 5PRI 
technical division or department. Waystoorganizethe material by 
research categories are being explored, as some topics reach across 5PRI 
organizational units. 

0-195stimating Indirect Benefitsof 5PRI environmental R&0: Summary 
(BAP-304) 

Atechnigueto circumvent the difficulties in quantifying indirect 
benefits, s t i l l underdevelopment, wasfirstproposedduring the 1985 
campaign. Abrief synopsisof theapproach isgivenhere. 

Guidance onthe use of these materialscanbe obtained throughan5PRI Member 

Services Regional Manager (see map, page 0-3) or through the5PRI Benefits 

Assessment Program Office (̂ 15) 855-2740. 

0-1 



NORTH CENTRAL (NC) 
Russ Miner 
Washington, D.C. 
(202) 293-7516 

NORTHEAST (NE) 
Bill Coleman 
Washington, D.C. 
(202) 293-6185 

NORTHWEST (NW) 
Jack MacLean 
Palo Alto, CA. 
(415) 855-2937 

00 

EAST CENTRAL (EC) 
Dick Buthmann 
Washington, D.C. 
(202) 293-6186 

SOUTHEAST (SE) 
Gordon Yeo 
Washington, D.C. 
(202) 293-6340 

SOUTHWEST (SW) 
Rick Shumard 
Palo Alto, CA. 
(415) 855-2978 

SOUTH CENTRAL (SC) 
Jim Johnson 
Washington, D.C. 
(202) 293-6180 
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(utility) 
EPRI PRODUCT ASSESSMENT WORKSHEET 

BAP-302 (S/WR) 

1. PRODUCT N A M E : 

? pRnnurrr # R P 

3. PRODUCT APPLICATION (Ctwck 1) 4. NATURE OF BENEFIT (Check any that apply) 

• Actual past or present use 
• Firm plans to use 
• Potential/nearterm (< 2 years) 

• Potential/future (> 2 years) 
• Indirect (Benefits) 
• Not applicable (Why?) 

• Cost avoidance 
• Cost savings 
• Strategic issue 

• Regulatory issue 
• Reference/update 
D Joint owner/power pool 

5. BENEFIT DUE TO I N C R E A S E / D E C R E A S E IN: 

• Capital cost 
• Construction leadtime 
• Equipment life 
• Improved dispatch 
• Labor productivity 
• Quality of decisions 

• O&M cost 
• Heat rate 
• Losses 
• Fuel cost 
• Emissions 

• Reliability/availability/outages 
• Environmental/financial risk 
• Occupational health and safety 
• Information quality and availability 
O Quality of regulatory/legislative decisions 
Other 

6. DESCRIBE HOW PRODUCT APPL IED; What Problem Solved (or why not applicable): 

7. BENEFIT TO COMPANY — QUALITATIVE OR QUANTITATIVE — ASSUMPTIONS: 

ESTIMATED 
S BENEFITS 

YR $(X1000) 

Probability 
. % ot Benefits 

• Current $ 

• 198 Constant $ 

• Cumul. p.v. 

• Levelized 

Discount rate % 

9. BENEFITS • not quantifiable • not quantified because: 

10. Prepared by. Dept. Phone Date 

D-5 



^ ^ ^ O ^ f O R 5 ^ ^ 0 0 ^ ^ 5 ^ ^ ^ ^ 5 5 T 5 ^ ^ 5 

T h e ^ ^ h e e t ^ d e ^ o p e d top rov ide theproduot r e v i e w ^ t h a f r a m o ^ ^ 
andformat t o f a c i i i t a t e theassessmento f benef i tsobta ined by the company 
f r o m t h e u s e o f a p a r t i c u i a r product. 5^ampiesof benefi tsassessments 
D r i t e u p s f o r indiv idual products are avai lable to indicate ^ays toapproach 
the evaluat ion. 

1. ^ 0 0 ^ ^ 5 a n d ^ . ^ 0 ^ T ^ 8 5 R 
Inmostcases^ these ^ i l l bereadilvobtainedfromtheProduct tist and 
Product Boô ŝ  ̂ hich l i s t and describe the many products of 
research. 5ven i f theproduct doesn^t appear in theProduct tist^ an 
assessment can s t i l l be done — use information such as RP number or 
researchreport number to identify theproduct^ or specify theproduct in 
whatever ̂ ay seems appropriate. 

^. ^ O O ^ A P ^ O A f ^ 
The s i ^ c a t e g o r i e s d i s t i n g u i s h d i f f e r e n t c i r c u m s t a n c e s o f productusageby 
the utility^ 
T h efirstt^oarefor products that arealready inuse^ or for^hich there 
are firmplans to use. 
The ne^t t^odescribe neartermor future potential applications — 
products that areb e i n g o r ^ i l l beconsideredfor possiblefutureuse. 
Indirect benefits) applies in situations ^here theproduct isn^t actually 
being used within the companŷ  but ^here benefits are nevertheless being 
realised indirectly, for ê amplê  air guality research may influence 
environmental control legislations ^hichcan havean impact either very 
specifically (an actual plant that ̂ ould^ve reguired retrofit) or more 
generically in terms of probable future reguirements. 
^ot Applicable- This is intended to help determine ^hichproductsare 
relevant in^hichpartsof the industry andfor ^hatreasons. It isn^t 
suggested that ̂ or^sheets be filled out across ^hole categories of 
generically not-applicableproducts (e.g. if thecompany has no coal-fired 
generation or transmission lines) butrather for those individual products 
^hich don^t apply for less obvious reasons (e.g. climated or system 
eguipment incompatibility). 

4. ^ T ^ 0 f 8 5 ^ f I T 
In additionto benefit category. The ̂ nature^ of the benefitdescribes^n 
general terms the content of the product applications and ho^ the benefit 
occurred. Si^ choices are provided (more than one might apply in some 
instances)^ 
1. ^ost avoidance-cost is not incurred thatother^ise^ould havebeen 

incurred 
2. Oost savings - a lo^er cost is incurred than^ould have been incurred 
.̂ Strategic issue - adecision is made differently than otherwise 
4. Regulatory issue - a regulatory outcome is different than^ould 

otherwise have occurred 
5. Reference- areferenceor informationtool provides information or 

guidance 
6. doint o^ner^pool - the operator of a ̂ ointly-o^ned po^er plant 

receivesbenefits thatcanbeassigned t o a l l owners inproportionto 
their ownership of the plants^ or the benefit is a f r a c t i o n o f the 
benefit occurring for agroup of neighboring util i t i e s . 

5 ^ 1 ^ 

0-7 



^ ^ 0 5 
5. 8 5 ^ ^ 0 ^ T 0 ^ 0 ^ ^ B 0 5 ^ 5 ^ 5 ^ 

âoh time a product is used^ the benefit ^ i i i he obtained through a change 
in some observed parameters either adirect cost^ or some technical 
variable. This sectionprovides a l i s t o f several parameters andcosts 
that theproduct might haveaffected. ^or eachproduct^ chec^oneormore 
of theparametersor costs that apply ( a s a f i r s t step in deciding ho^the 
benefits might be guantified). 

6. ^ P R O O ^ ^ t ^ ^hat Problem Solved (or ̂ by not applicable^ 
A brief paragraph is usually sufficient to describe the product 
application ^ ^hat ̂ as the problem and ho^did the product help solve i t 
—Dhat^ould have happened if theproduct hadnot beenavailable —Dhat 
difference the product made (or could mâ e). 

If not applicable (seeabove item^)^ very briefly^ ̂ hy7 

^ 8 ^ 5 f I T T 0 0 0 ^ ^ ^ A ^ ^ 
This s e c t i o n o f the^or^sheet provides a place to state e x p l i c i t 
assumptions about t h e g u a n t i t a t i v e o r gua l i ta t i ve impact of 5PR^sproduc t 
on theparametersor costs iden t i f i ed above^ by i d e n t i f y i n g e i t h e r the 
incremental change in thoseparametersor costsD or by ident i fy ing the 
absolute level of those parameters or costs for scenarios ^ i th and^ i thout 
the product ava i lab le . 

Insomecases i tmay beappropr iate t o a t t r i b u t e to5PRI some f rac t i ono f 
the to ta l benefi t ^hich the company i s get t ing , for e^ampleD the 
^or^ may have been p a r t i a l l y hut not en t i re ly responsible for the 
resu l t . I no the r instances^ i t ^ s u s e f u l t o a s s i g n a p r o b a b i l i t y that the 
same benefi t ^ould have heen rea l ised without the product being 
avai lable^ and height the benefi t accordingly. 

If t hee^ac t magnitude of benefi ts i s u n c e r t a i n ^ i t ^ s p o s s i b l e t o m a ^ e 
al ternat iveassumpt ions and t o c a l c u l a t e a r a n g e of benef i ts . 

8. ^T^TE0^8^f1TS 
Tosummari^etheresultsof thehenefitscalculations^ this bo^provides 
for entryofatime-seriesof ̂ benefits. Aone-timesavings^ouldappear 
simply as the single (or range) benefit valued along sidetheyear i t 
occurred. Acontinuing savings ^ould appear as a series of values^ith 
the respectiveyears of occurrence. 

^Probability of Benefits^ This is atechniguesomeutilities have used 
in the past^ ^here an overall prohability is assigned by the reviewer to 
describe the li^elihoodordegreeof certainty that thehenefits^ill 
actually bereali^ed (past benefits should be 100̂  inmostcases). 

current ̂  or constant current Present ^alue etc. The company may 
establish guidelines for the economic calculations. Other^ise^ simply 
indicate ^hat approaches ta^en in the calculations. 

9. 8^5f1TS not ^antifiable or not Quantified beca^se^ 
In cases ^here an actual ̂  guantification has not been donê  i t is helpful 
to ̂ no^ specifically ̂ hy. 

10. Prepared bŷ  the name of the person preparing the review. 

5 ^ 1 ^ 
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PRODUCT LIST ON 07/23/86 AT 12:03:43 

NO. RP NO. PRODUCT NAME 

PAGE: 1 

MANAGER/EXT STATUS/NOTES/CONTACT 

0000-0999 * BAP86: EPRI PRODUCT LIST 

-—I- I — 
00001 A |BAP86: NULL PRODUCT. 

| |EVERY STUDY BEGINS WITH 

I • 
jRHODES 

'NULL111 DUSTY 
|2835 

* 1000-1024 * RELIABILITY & AVAILABLITY 

1 
|WEISS 
jJERRY 
|2495 
I 
I 

1010|1461-01|UNIRAM RELIABILITY/ 
| jAVAILABILITY ASSESSMENT 
I jMETHODOLOGY FACILITATES 
I I POWER PLANT R/A ANALYSIS 

1015|1800-01|AVAILABILITY ANALYSIS HNDBK: |WEISS 
| |PREDICTION OF RELIABILITY, jJERRY 
| |AVAILABILITY, & MAINTAINABIL'Y|2495 
| |FOR COAL GASIFICATION-BASED & | 
| jGAS TURBINE BASED POWER PLANTS| 

1020|0239-02|COMPONENT FAILURE AND REPAIR |WEISS 
| |DATA FOR COAL-FIRED PLANTS jJERRY 
| |COMPREHENSIVE RELIABILITY DATA j 2495 
| |FOR TYPICAL COMPONENTS OF A | 
| |MODERN PLANT | 

* 1100-1149 * HUMAN FACTORS 

I I I 
1110|A |ENHANCED MAN-MACHINE INTERFACE|WEISS 

|TPS-715|TYPES OF HUMAN ERRORS AND |JERRY 
| [POTENTIAL PREVENTIVE MEASURES j2495 
| |TPS77-715 I 

POWER SYSTEM PLANNING * 1150-1199 ' 

I I I 
1170|2029-16|PROMOD III COMBINED CYCLE |LEWIS 

|2699-05|MODULE: COSTING MODEL FOR |ALLISON 
|2699-07|C0MBINED CYCLE & GASIFICATION-|2814 
| |COMBINED CYCLE GENERATION | 
| |EXPANSION ANALYSES j 

1180|2029-13|PHASED GASIFICATION-COMBINED |GLUCKMAN 
|2699-04|CYCLE PLANNING DATA BOOK |MIKE 
| (DESIGN, PERFORMANCE, AND COST |2493 
| I DATA FOR EVALUATION OF | 
| jBENEFITS OF PHASED GCC ADDIT'N} 

1 I I 

STATUS CODES: A) ALREADY IN USE 
D) NEED MORE INFO 

B) ACTUAL PLANS TO USE 
E) NOT APPLICABLE 

C) POSSIBLE FUTURE USE 
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PRODUCT LIST ON 07/23/86 AT 12:03:43 PAGE: 42 

NO. RP NO. PRODUCT NAME MANAGER/EXT STATUS/NOTES/CONTACT 

3640 SUBHEAD FUEL TRANSPORTATION | | 
|(PRODUCTS 3641 - 3649) 1 1 

3642 1219-03 |RAILROAD ROUTING AND j ALTOUNEY | 
|COSTING SYSTEM j EDWARD | 
|FINDS ROUTES AND ESTIMATES THE |2626 | 
|COST, TIME AND ENERGY USE OF j j 
|SUCH ROUTES ] 1 

3644 1219 |CTPS: COAL TRANSPORTATION |ALTOUNEY | 
1983 PLANNING SYSTEM | EDWARD | 

TOOLS TO DESIGN COAL TRANSPOR- |2626 | 
!TATION SYSTEM FROM SUPPLY j j 
iPOINT TO DEMAND REGION 1 1 

3650 SUBHEAD FUEL PLANNING AND MANAGEMENT 1 1 
(PRODUCTS 3651 - 3659) 1 1 

3652 1009 COAL MINE COST MODEL [DELSON | 
ESTIMATE OF UNDERGROUND AND JERRY j 
SURFACE COAL MINING COSTS |2619 | 

3654 2314 UTILITY FUEL INVENTORY MODEL |CHAPEL | 
EVALUATES ALTERNATIVE FUEL | STEPHEN j 
INVENTORY POLICIES j2608 J 

3656 2359-20 CONTRACT MIX: FUEL CONTRACT [MUELLER | 
MIX MODEL |HOWARD | 
FOR EVALUATING AND SELECTING 2745 | 
FUEL CONTRACTS/STRATEGIES 1 1 

3658 2359-23 FUEL BURN FORECASTING SYSTEM [MUELLER | 
UNIT-BY-UNIT LONG-RUN |HOWARD | 
PROBABILISTIC FUEL BURN 2745 j 
FORECASTS 1 1 

3690 SUBHEAD WATER RESOURCES | 

(PRODUCTS 3691 - 3699) 1 1 
3692 1603-02 WSCID: WATER SUPPLY [ALTOUNEY | 

COMPUTERIZED INFORMATION EDWARD | 
DIRECTORY |2626 [ 

* 3700-3799 * INTEGRATED PLANNING METHODS ' 1 * 

3720 SUBHEAD INVESTMENT OPTION EVALUATION j METHODS | | 
(PRODUCTS 3721 - 3729) 

| 

STATUS CODES: A) ALREADY IN USE B) ACTUAL PLANS TO USE C) POSSIBLE FUTURE USE 
D) NEED MORE INFO E) NOT APPLICABLE 
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PRODUCT LIST ON 07/23/86 AT 12:03:43 

NO. RP NO. PRODUCT NAME 

PAGE: 56 

MANAGER/EXT STATUS/NOTES/CONTACT 

4763|0211 |CONSERVATION 
j1050 I DISSEMINATES INFORMATION ON 
11940 |CONSERVATION TO UTILITIES AND 
|2050-11|0THERS 
|2152-01| 

IBRAITHWAITE 
I STEVE 
|2606 

I 
I | 
| SMITH 
| BILL 
|2415 
I 
I 
I 
I 

4764|0435 (RATE DESIGN 
|0863 [PROVIDES UTILITIES WITH MORE 
|0864 |EFFECTIVE METHODS OF RATE 
j2050-07|DESIGN 
|2381-05j 
[2440 | 

4799|A 
I 
I 
I 

|TECHNOLOGY SUPPORT MEDIA - |GELLINGS 
I DEMAND-SIDE MANAGEMENT |CLARK 
|EDUCATIONAL AND INFORMATIONAL |2610 
|MATERIAL | 

* 4800-4849 * MARKETING SUPPORT 

4801|1537 |MARKETING |LEWIS 
|2045 |SUPPORT UTILITIES IN PLANNING,|LARRY 
|2050-11|IMPLEMENTING, AND EVALUATING |8902 
|2547 jTHEIR MARKETING ACTIVITIES j 
12671 | | 

4802 I 1216-09 I COMMERCIAL SECTOR DATA |FARUQUI 
I |ANALYSIS TECHNIQUES |AHMAD 
| |PROVIDES A PRIMER ON SURVEYING|2630 
I I AND SAMPLING TECHNIQUES | 

I ' 
|LEWIS 
|LARRY 
|8902 
I 

4803|0757 |IMPACT OF ELECTRIC VEHICLES 
|1145 |EVALUATES PROBLEMS AND 
j1524-03 I POTENTIAL FOR ELECTRIC 
|2381 jVEHICLES 

* 5000-5049 ••• PCB 

5010| 
I 
I 

1713-01|DESKTOP PCB DETECTOR |TAHILIANI 
|PERMITS A SCREENING TEST ON jVASU 
|TRANSFORMER OIL TO DETERMINE |2315 
THE PRESENCE OF PCBS j 

5020|1713-01|CLOR-N-OIL PCB SCREENING KIT |TAHILIANI 
I |REDUCES THE NEED FOR |VASU 
| [EXPENSIVE LABORATORY TESTS (2315 

— - I I I" 
5030|2028-01|REMOVING PCBS FROM TRANSFORMER|ADDIS 

|2028-03jOIL j GILBERT 
|2028-13|LARGE SCALE PCB REMOVAL FROM |2286 
12028-14 TRANSFORMER OIL ' | —I 

B) ACTUAL PLANS TO USE 
E) NOT APPLICABLE 

STATUS CODES: A) ALREADY IN USE 
D) NEED MORE INFO 

C) POSSIBLE FUTURE USE 
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PRODUCT LIST ON 07/23/86 AT 12:03:43 PAGE: 78 

NO. RP NO. PRODUCT NAME MANAGER/EXT STATUS/NOTES/CONTACT 

7155 |S198-01 GUIDELINES FOR CLEANLINESS |WELTY | 
iDURING CONSTRUCTION |CHARLES | 
iPROVIDES RECOMMENDATION TO |2783 i 
MINIMIZE CONTAMINATION OF PWR j | 
STEAM GENERATORS DURING CONST. ] 1 

7160 IS112-01 PWR SECONDARY WATER CHEMISTRY |WELTY j 
18112-02 GUIDELINES I CHARLES | 
|S116-91 PROVIDE OPERATING PROCEDURES |2783 | 
IS132-04 TO MAXIMIZE LIFE EXPECTANCY OF | | 
IS132-05 STEAM GENERATORS | j 
IS132-10 
IS158-01 | | 
|S170-01 | j 
10623-02 | | 
| 1171 1 1 

7165 |S301 TUBE INSPECTION GUIDELINES OLDBERG | 
PROVIDES FOR NONDESTRUCTIVE TERRY | 
EXAMINATION OF PWR STEAM 2416 j 
GENERATORS 1 1 

7170 18115 EDDY-CURRENT DETECTOR |OLDBERG | 
INSPECTS PWR STEAM GENERATORS |TERRY • | 

|2416 | 

7180 8105-01 RADIOGRAPHIC TUBE INSPECTION !OLDBERG | 
PROBE |TERRY | 
PROVIDES A MEANS TO EVALUATE |2416 | 
SUPPORT PLATE INTEGRITY 1 1 

7185 8306 PLANT AND STEAM GENERATOR | WELTY | 
8307 OPERATING GUIDELINES |CHARLES | 

, PROVIDES OPERATING GUIDELINES |2783 j 
TO SUPPORT THE SECONDARY | | 
WATER CHEMISTY GUIDELINES 1 1 

7190 S119-02 IMPURITY REMOVAL GUIDELINES 1 WILLIAMS | 
S183-01 PROVIDES GUIDELINES FOR STEAM ;C LAMAR | 
8209-01 GENERATOR CREVICE FLUSHING 12789 | 
S302-18 j 
8302-21 : | 
S309-01 : 1 

7195 S187-01 DISSOLVED GAS MONITORING WELTY | 
8306-07 SYSTEM CHARLES | 
8306-15 HELPS LOCATE SOURCES OF 2783 | 

CONDENSER AIR IN-LEAKAGE 1 

STATUS CODES: A) ALREADY IN USE 
D) NEED MORE INFO 

B) ACTUAL PLANS TO USE 
E) NOT APPLICABLE 

C) POSSIBLE FUTURE USE 
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1210 - COAL GASIFICATION-COMBINED CYCLE POWER SYSTEMS 

Environmentally Clean, E f f i c i e n t , C o s t - E f f e c t i v e Coal-Based 
Power Systems 

Conventional d i r e c t c o a l - f i r e d 
power plants require large ca­
p i t a l commitments and long lead 
times and require troublesome 
f l u e gas scrubbers to l i m i t S02 
emissions/ a f f e c t i n g plant 
a v a i l a b i l i t y and producing 
larg e q u a n t i t i e s of waste 
s l u d g e . 

PRODUCT 

Texaco-based i n t e g r a t e d g a s i f i c a ­
tion-combined c y c l e (IGCC) power sys­
tem o f f e r i n g s h o r t c o n s t r u c t i o n time, 
an option f o r phased i n s t a l l a t i o n , and 
modular a d d i t i o n c a p a b i l i t y to con­
serve c a p i t a l and more c l o s e l y match 
load growth; high a v a i l a b i l i t y pro­
v i d i n g a p o t e n t i a l f o r reduced reserve 
margin; lower S02 and NOx emissions 
and l e s s water and land use than the 
conventional d i r e c t - f i r e d coal-steam 
approach w i t h stack gas scrubbing; 
comparable c a p i t a l and e l e c t r i c i t y 
cost and higher e f f i c i e n c y versus 
coal-steam p l a n t s . 

BENEFITS 

wi t h a planned s t a r t - u p i n the 
mid-1990's. Several other u t i l i t i e s 
are conducting generation expansion 
analyses to evaluate the p o t e n t i a l of 
phased IGCC and a number are c a r r y i n g 
out s i t e - s p e c i f i c design s t u d i e s . 

A V A I L A B I L I T Y 

Coal g a s i f i c a t i o n and r e l a t e d process 
l i c e n s e s are a v a i l a b l e from Texaco and 
other developers. Process and power 
equipment are marketed by v a r i o u s 
s u p p l i e r s . Technical support f o r i n ­
t e r e s t e d u t i l i t i e s i s a v a i l a b l e from 
EPRI, as w e l l as process developers 
and equipment s u p p l i e r s . 

PUBLICATIONS 

AP-2487, AP-3232, AP-3876 Cool Water 
Coal G a s i f i c a t i o n Program - Annual 
Progress Reports, J u l y 1982, October 
1983, January 1985 AP-3486 Cost and 
Performance f o r Commercial A p p l i c a ­
t i o n s of Texaco-Based G a s i f i c a t i o n -
Combined Cycle P l a n t s , Vols. 1 and 2, 
A p r i l 1984 

The s h o r t lead time and phased i n ­
s t a l l a t i o n c a p a b i l i t y of IGCC systems 
provide the a b i l i t y to minimize " a t -
r i s k " c a p i t a l ( c o i n c i d e n t a l l y m i n i ­
mizing i n t e r e s t during c o n s t r u c t i o n ) , 
a f f o r d the f l e x i b i l i t y to take advan­
tage of "low-cost" and " a v a i l a b l e " 
n a t u r a l gas and petroleum f u e l s f o r 
as long as t h i s s i t u a t i o n p e r s i s t s , 
and a l l o w f o r r a p i d response to 
changes i n load growth and/or f u e l 
p r i c e s . The extremely low 502 and NOx 
emissions make IGCC systems an i d e a l 
s o l u t i o n to a c i d r a i n concerns, and 
the very low non- hazardous s o l i d 
wastes produced avoid the high d i s ­
posal c o s t s normally encountered i n 
current conventional u t i l i t y coal 
p l a n t s w i t h s c r u b b e r s . 

EPRI TECHNICAL CONTACT: 

Tom O'Shea (415) 855-2488, 

Mike Gluckman (415) 855-2493 

EPRI PROJECTS: 

RP1459-1; RP2029-10 

A P P L I C A T I O N S 

A 100 MW commercial-scale module using 
the Texaco g a s i f i c a t i o n process has 
been s u c c e s s f u l l y operating s i n c e 
mid-1984 at Southern C a l i f o r n i a 
Edison's Cool Water generating s t a ­
t i o n . PEPCO has i n c l u d e d a phased 
IGCC p l a n t , u t i l i z i n g Texaco or an­
other competing g a s i f i c a t i o n process, 
i n i t s 10-year c o n s t r u c t i o n budget. 

Product No. 1210 
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EXAMPLE SOURCE: B e n e f i t s Assessment ICED 

1. PRODUCT NAME: Coal G a s i f i c a t i o n - C o m b i n e d C y c l e Power Systems 

2. PRODUCT NUMBER: 1210 

3. PRODUCT APPLICATION I Chock one): 4. NATURE OF BENEFIT (Chock a l l that a p p l y ) : 

(x ) A c t u a l p a s t / p r e s e n t use (x ) P o t e n t i a l / f u t u r e ( 
I ) Firm plans to use ( ) I n d i r e c t ( B e n e f i t s ) (x 
( ) P o t e n t i a l / n e a r t e r m ( ) Not a p p l i c a b l e (Why?) t 

5. BENEFIT DUE TO INCREASE/DECREASE IN: 

) Cost avoidance ( 
) Cost savings ( 
) S t r a t e g i c i s s u e ( 

) Regulatory i s s u e 
) Reference/update 
) J o i n t owner/power p o o l 

( ) C a p i t a l c o s t (x ) 0 and M c o s t 
Ix ) C o n s t r u c t i o n leadtime f x ) Heat r a t a 
( ) Equipment l i f e ( ) Losses 
( ) Improved d i s p a t c h I ) F u e l c o s t 
I ) Labor p r o d u c t i v i t y (x ) Emissions 
( ) Q u a l i t y of d e c i s i o n s ( ) Revenues 

( ) R e l i a b i l i t y / a v a i l a b i l i t y / o u t a g e s 
(x ) E n v i r o n m e n t a l / f i n a n c i a l r i s k 
( 
I 
< 
( 

) Occupational h e a l t h and s a f e t y 
) I n f o , q u a l i t y and a v a i l a b i l i t y 
) Q u a l i t y of r e g . / l e g i s . d e c i s i o n s 
) Other 

DESCRIBE HOH PRODUCT APPLIED \ What Problem Solved: 

C l e v e l a n d E l e c t r i c I l l u m i n a t i n g Co. has u t i l i z e d e x t e n s i v e data developed by 
EPRI on d e s i g n , c o s t , and performance of GCC p l a n t s i n c a r r y i n g out s t u d i e s of 
ge n e r a t i o n expansion o p t i o n s t o meet f u t u r e CEI c a p a c i t y requirements. 

BENEFIT TO COMPANY — QUALITATIVE OR QUANTITATIVE — ASSUMPTIONS: 

Use of the i n f o r m a t i o n developed by EPRI has r e s u l t e d i n a c t u a l savings to 
da t e , i n the form of reduced c o s t s f o r c o n s u l t a n t s e r v i c e s , e s t i m a t e d a t 
$400,000. The a v a i l a b i l i t y of GCC technology as a f u t u r e g e n e r a t i o n o p t i o n 
p r o v i d e s an o p p o r t u n i t y f o r enormous p o t e n t i a l f u t u r e s a v i n g s . CEI p l a n n i n g 
s t u d i e s e s t i m a t e l i f e t i m e savings f o r a GCC p l a n t of S925 m i l l i o n 11985 
present worth) compared t o a c o n v e n t i o n a l d i r e c t c o a l - f i r e d p l a n t w i t h 
scrubbers. While the p o r t i o n of these savings a t t r i b u t a b l e t o EPRI i s 
u n c e r t a i n , i t i s b e l i e v e d t h a t an e x t r a o r d i n a r y l e v e l of b e n e f i t i s 
a p p r o p r i a t e r e c o g n i t i o n of EPRI's c o n t r i b u t i o n t o t h i s technology. When and 
i f t h i s o p t i o n w i l l be a p p l i e d on the CEI system a l s o remains u n c e r t a i n . 
Current savings = $400,000 

P o t e n t i a l f u t u r e s a v i n g s = up to $925,000,000 

Product No. 1210 
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3654 - UTILITY FUEL INVENTORY MODEL 

Evalutes A l t e r n a t i v e Fuel Inventory P o l i c i e s 

Factors such as frozen c o a l , 
unseasonable weather, e l e c ­
t r i c i t y demand changes, and 
c o a l mine s t r i k e s are not easy 
to p r e d i c t , thus c r e a t i n g the 
need f o r f u e l s t o c k p i l i n g . 
Coal and o i l i n v e n t o r i e s r i s e 
from 1.2 B i n the e a r l y 1970s 
to 9 B i n e a r l y 1980s. 

PRODUCT 

PUBLICATIONS 

EA-4079-CCM, U t i l i t y Fuel Inventory 
Model, Version 1.0, August 1985. 

EPRI TECHNICAL CONTACT: 

Steve Chapel, (415) 855- 2608; Steve 
Wan, (415) 855-2741 

UFIM i s a methodology and modeling 
system that performs formal cost-be­
n e f i t analyses of the f o l l o w i n g prob­
lems: u n c e r t a i n f u e l d e l i v e r i e s and 
f u e l burn; s e a s o n a l i t y ; supply d i s ­
r u p t i o n s of v a r y i n g s e v e r i t y , warning 
times, and p o s s i b l e d u r a t i o n s ; and 
n o n l i n e a r shortage c o s t s . The model­
in g approach uses a h y b r i d of s t o ­
c h a s t i c s i m u l a t i o n and dynamic 
programming techniques. UFIM i s 
f l e x i b l e and e a s i l y adjusted to spe­
c i f i c u t i l i t y systems. 

B E N E F I T S 

E P R I P R O J E C T S 

RP2314 

In the past, d e c i s i o n s r e l a t i n g to 
f u e l i n v entory t a r g e t s and supply and 
demand u n c e r t a i n t i e s were made based 
on company h i s t o r y , experience, and 
i n t u i t i o n . UFIM gives u t i l i t i e s an 
a n a l y t i c a l b a s i s f o r s e t t i n g inven­
t o r y l e v e l s t h a t balance the cost of 
h o l d i n g a l a r g e r inventory l e v e l to 
ensure a g a i n s t emergencies versus the 
cost of s m a l l e r inventory w i t h p o s s i ­
b i l i t y f o r reduced f u e l burn. 

A P PLICATIONS 

Consumers Power Company s t a t e d that 
UFIM saved them a minimum of 500,000 
per year at one c o a l - f i r e d p l a n t . 
Tampa E l e c t r i c , along w i t h f i f t e e n 
other companies a c t i v e l y p a r t i c i p a t e d 
i n the model development. There i s 
an a c t i v e UFIM users group with 80 
members. 

A V A I L A B I L I T Y 

EPSC, Version 2.0, a v a i l a b l e f o r ma­
inframes, w i t h PC v e r s i o n to be r e ­
leased i n l a t e 1986. 

Product No. 3654 
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EXAMPLE SOURCE: B e n e f i t s Assessment Worksheet 

1. PRODUCT NAME: U t i l i t y F u e l Inventory Model 

2. PRODUCT NUMBER: 3654 

3. PRODUCT APPLICATION (Check one): 4. NATURE OF BENEFIT (Check a l l that a p p l y ) : 

( ) A c t u a l p a s t / p r e s e n t use ( 
( ) Firm plans t o use ( 
(x ) P o t e n t i a l / n e a r t e r m ( 

) P o t e n t i a l / f u t u r e ( ) Cost avoidance 
) I n d i r e c t ( B e n e f i t s ) (x ) Cost savings ( 
) Not a p p l i c a b l e (Why?) ( ) S t r a t e g i c i s s u e ( 

( ) Regulatory i s s u e 
) Reference/update 
) J o i n t owner/power p o o l 

5. BENEFIT DUE TO INCREASE/DECREASE IN: 

( ) C a p i t a l c o s t ( ) O and M c o s t 
( ) C o n s t r u c t i o n leadtime I ) Heat r a t e 
< ) Equipment l i f e ( ) Losses 
1 ) Improved d i s p a t c h (x ) Fuel c o s t 
( ) Labor p r o d u c t i v i t y ( ) Emissions 
I ) Q u a l i t y of d e c i s i o n s ( ) Revenues 

( ) R e l i a b i l i t y / a v a i l a b i l i t y / o u t o g e s 
( ) E n v i r o n m e n t a l / f i n a n c i a l r i s k 
( ) Occup a t i o n a l h e a l t h and s a f e t y 
( ) I n f o , q u a l i t y and a v a i l a b i l i t y 
I ) Q u a l i t y of r e g . / l e g i s . d e c i s i o n s 
(x ) Other 

DESCRIBE HOW PRODUCT APPLIED t What Problem Solved: 

The u t i l i t y may use the Fuel Inventory Model t o reduce the c o s t s a s s o c i a t e d 
w i t h f u e l i n v e n t o r y h o l d i n g or f u e l shortages. UFIM performs c o s t - b e n e f i t 
a n a l y s e s which a l l o w the u t i l i t y to balance the c o s t of h o l d i n g a l a r g e r 
i n v e n t o r y a g a i n s t the co s t of p o s s i b l e reduced f u e l b um w i t h a s m a l l e r 
i n v e n t o r y . 

BENEFIT TO COMPANY — QUALITATIVE OR QUANTITATIVE — ASSUMPTIONS: 

1. Current u t i l i t y f u e l c o s t s are $300 m i l l i o n / y e a r 11985$). 

2. Improved i n v e n t o r y management, i n c l u d i n g r e d u c t i o n s i n replacement power 
purchases, w i l l a l l o w the u t i l i t y t o save 0.5 to 2.5X of annual f u e l 
c o s t s . 

3. The UFIM program has a 30% p r o b a b i l i t y of being implemented by 1988. 

4. F u e l c o s t s e s c a l a t e a t 4%/yr. a f t e r 1985. 

Net b e n e f i t = $300 m i l l i o n / y r . x 11.04)3 x (.5-2.5/) x 30/ = 
$506,200/yr.- $2,530,944/yr. (1988$) 

Product No. 3654 
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5020 - CLOR-N-OIL— PCB SCREENING K I T 

W i t h 20 m i l l i o n o i l - f i l l e d 
t r a n s f o r m e r s t o s c r e e n f o r PCB 
c o n t a m i n a t i o n , t h e u t i l i t y i n ­
d u s t r y c a n n o t a f f o r d s l o w , 
c o s t l y l a b o r a t o r y t e s t s . 

PRODUCT 

A s m a l l , disposable, low-cost t e s t 
tube k i t i s now a v a i l a b l e to perform 
t e s t s i n the f i e l d f o r as l i t t l e as 
$5 per sample. The CLOR-N-OIL- PCB 
Screening K i t (two t e s t tubes w i t h 
premeasured reagents and a p i p e t t e ) 
uses a c o l o r - forming r e a c t i o n to show 
the presence of PCBs i n transformer 
o i l samples. 

BENEFITS 

Using CL0R-N-0IL-, u t i l i t y personnel 
can perform PCB screening i n about 
f i v e minutes i n the f i e l d or i n the 
r e p a i r shop. By screening out samples 
w i t h under 50-ppm PCB, the k i t e l i m i ­
nates the need to t e s t about t w o - t h i r d 
of a l l o i l samples. Estimates suggest 
that the k i t could save the u t i l i t y 
i n d u s t r y $500 m i l l i o n . 

A P PLICATIONS 

There are hundreds of u t i l i t i e s using 
these k i t s . And our i n d u s t r y , as a 
whole, i s using them at a r a t e of over 
50,000 k i t s per month. 

A V A I L A B I L I T Y 

- D e x s i l Chemical Corporation 
295 Treadwell S t r e e t 
Hamden, CT 06514 
Ted Lynn (302) 288-3509 

PUBLICATIONS 

O f f - t h e - S h e l f 4410 F / d " C L 0 R - N - 0 I L -
PCB S c r e e n i n g T e s t K i t s . " 

F i r s t - U s e 4222F,: " Q u i c k and E a s y 
F i e l d T e s t i n g f o r P C B s . C L O R - N - O I L - . " 

E L - 3 7 6 6 , v o l s . 1 8 2 , F i e l d D e t e r m i ­
n a t i o n o f PCB i n T r a n s f o r m e r O i l , O c ­
t o b e r 1 9 8 4 . 

E P R I T E C H N I C A L C O N T A C T : 

V a s u T a h i l i a n i ( 4 1 5 ) 8 5 5 - 2 3 1 5 

E P R I P R O J E C T S : 

R P 1 7 1 3 - 1 

Product No. 5020 
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EXAMPLE SOURCE: H y p o t h e t i c a l B e n e f i t s C a l c u l a t i o n 

1. PRODUCT NAME: CLOR-N-OIL- PCB SCREENING KIT 

2. PRODUCT NUMBER: 5020 

3. PRODUCT APPLICATION (Check one): 4. NATURE OF BENEFIT (Check a l l that a p p l y ) : 

(x ) A c t u a l p a s t / p r e s e n t use ( ) P o t e n t i a l / f u t u r e (x ) Cost avoidance ( 
1 ) Firm plans to use ( ) I n d i r e c t ( B e n e f i t s ) (x > Cost savings ( 
( ) P o t e n t i a l / n e a r t e r m ( ) Not a p p l i c a b l e (Hhy?) ( ) S t r a t e g i c i s s u e ( 

5. BENEFIT DUE TO INCREASE/DECREASE IN: 

) Regulatory i s s u e 
) Reference/update 
) J o i n t owner/power pool 

) C a p i t a l c o s t (x 
) C o n s t r u c t i o n leadtime ( 
) Equipment l i f e ( 
) Improved d i s p a t c h t 
) Labor p r o d u c t i v i t y ( 
) Q u a l i t y of d e c i s i o n s I 

) 0 and M c o s t 
) Heat r a t e 
) Losses 
) Fuel c o s t 
) Emissions 
) Revenues 

( ) R e l i a b i l i t y / a v a i l a b i l i t y / o u t a g e s 
(x ) E n v i r o n m e n t a l / f i n a n c i a l r i s k 
(x ) Occupational h e a l t h and s a f e t y 
( ) I n f o , q u a l i t y and a v a i l a b i l i t y 
I 1 Q u a l i t y of r e g . / l e g i s . d e c i s i o n s 
( ) Other 

DESCRIBE HOH PRODUCT APPLIED; What Problem Solved: 

During an o i l s p i l l emergency response, a f i e l d u s a b l e k i t t o determine 
i f the o i l i s contaminated above 50 ppm saves: 

A. unnecceary work on cleanup p r o c e d u r a l 

B. overtime work f o r the cleanup crew i n an emergency; 

C. avoidance of needless paperwork* 

0. avoidance of d i s p o s i t i o n c o s t of contaminated s o i l . 

The s c r e e n i n g t o s t e l i m i n a t e d expensive GC t e s t on 80/ o f the o i l 
samples. 

BENEFIT TO COMPANY — QUALITATIVE OR QUANTITATIVE — ASSUMPTIONS: 
Assumptions: 30 s p i l l s / y e a r 

Savings from the f o u r c a t e g o r i e s i n l a ) above i s S 1 2 0 0 / s p i l l . 

The c o s t of PCB a n a l y s i s i n c l u d i n g the t r a n s p o r t a t i o n c o s t s , 
paperwork, a n a l y s i s of r e s u l t s and fol l o w - u p to p l a c e an 
a p p r o p r i a t e s t i c k e r on the equipment i s $60/test. 

The c o s t of doing the C l o r - n - O i l t e s t and p i 
a p p r o p r i a t e l a b e l a l l i n one go i s $10/test. 

t of 

1. Estimated b e n e f i t $ l , 2 0 0 / s p i l l x 30 s p i l l s / y r = $36,000/yr 

2. Estimated b e n e f i t f o r 1000 samples = (1000 x 60) - (1000 x 
10 ) = S38,000/yr 

T o t a l B e n e f i t = $36,000/yr + S38,000/yr = $74,000/yr 

Product No. 5020 
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ESTIMATING INDIRECT BENEFITS OF EPRI ENVIRONMENTAL R&D: SUMMARY1 

(BAP-304) : 

Indirect benefits are realized from certain kinds of research when the results are 

applied broadly on behalf of the industry at large rather than by a single 

utility. 
i 

For example, EPRI R&D on short-term respiratory] health effects of sulfates has 

played a key role in showing that a short-term ambient air quality standard for 

sulfates was not needed to protect "sensitive subjects" like asthmatics, since 

they were not adversely affected by sulfate concentrations higher than the exist­

ing standard. This R&D was directly used by the Utility Air Regulatory Group in 

testifying to the Environmental Protection Agency (EPA) that an ambient standard 

for sulfates would be costly and unnecessary. Many utilities and their customers 

benefitted indirectly from the ensuing decision by EPA not to issue an ambient 

standard for sulfates—but few utilities directly participated in the regulatory 

process that led to that decision. \ 

This type of indirect benefit often results from environmental research because a 

few key hearings or decisions in key states or jregulatory agencies set the prece­

dent for future actions. Thus, utilities benefit from environmental research even 

when they do not directly use, support, or even know about specific products of 

that research. 

Clearly, EPRI research is not the only information that is made available to 

regulatory decision makers. No one group can claim that its efforts produced an 

overriding effect on the extraordinarily complex policymaking process of state and 

federal agencies with their many intertwining interests and influences. However, 

in the absence of EPRI R&D, past regulatory actions might have had very different 

outcomes. In addition, unnecessary potential future regulatory actions might be 

•Currently undergoing update and revision, this informal document will be 
available upon request. 
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more likely tooocur and could bemore costly without EPR^s vigorous research 

program. Moreover, EPRI research has shown the need for actions to protect sensi 

tiveecological systems when that need was not previously recognized. EPRI 

research saves ratepayers and stockholders both through reduction in unnecessary 

regulation and in effectivedemonstrationof measures to protect the environment 

where they are required. 

TheprocessbywbichEPRI R&O isutilized inactivities that lead to indirect 

benefits for utilities can be outlined as follows. Based on a thorough under­

standing of thescienceunderlyingagiven environmental problem, scientifically 

credibleresearchresultsdevelopedby EPRI canbe used in the policymaking 

process. EPRI research is utilized through U-groups, trade organization commit­

tees, peer-reviewed literature, joint cooperativeresearchwithregulatory bodies, 

presentationsby EPRI staff andcontractorsatprofessional meetings or informal 

gatherings, and advice given to utility staff members. Thus, through information 

shared by groupmembers, EPRI research influences potential future environmental 

regulations. 

The extent of the influence and the cost implications of these regulations are 

obviously difficult to analyze quantitatively. To provide an approximate and 

useful tool for analysis, amethodwasdevelopedfor calculating thecost impli­

cations and the incremental benefit that would result if EPRI^s research caused a 

^change in either the cost or the likelihood of the potential regulations. 

Summary information for such calculations was provided for indirect benefits of 

research for six environmental areas: acid deposition, solid waste, air quality, 

electric and magnetic fields, occupational health, and surface water. 

The calculationof benefits proceeds as follows, f i r s t , the research activities 
are identifiedalongwiththekey pending potential environmental regulations to 
which they are relevant. Anestimate ismade of the potential impact of that 
regulation in physical terms (e.g., a ̂ -million^ tonsByr reduction in SÔ  
emissions^ a 15̂  increase in the acreage required for transmission line right-of-
way), together with a lowand high rangeof control costs that would be needed to 
meet the requirements of that legislation. 

Toestimatethe industrywidebenefit, thecostrange ismultipliedby anestimate 
of the probability that EPRÎ s research influencedpast regulations (or will 
influence proposed regulations) inoneof two ways: the research reduces the cost 
of control or changes the probability tbat the legislation or regulation is 
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promulgated. This national benefit is tbenprorated to an individual utility 
according tothe amount of affected plant capacity owned by that utility 
(e.g., megawatts of pre-NewSource PerformanceStandards coal capacity, or miles 
of high-voltage transmission line, etc.). 
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