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BEFORE THE PUBLIC UTILITIES COMMIssiON OF THE STATE OF CALIFORNIA 

Rulemaking proceeding on the 
Commission's Own Motion to Revise 
the Regulatory Treatment of 
Research

1 
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tration n the Electric and Gas 
Industries. 
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(Filed October 16, 1987) 

) 

-----------------------------) 
IRTERIM OplNION 

I. Suwaary 

This decision adopts the Standard FOrmat 6£ the Annuai 
Report on Research, oevelopment, and OOm6nstration (Standard 
Format), attaohed as Appendix A. pacific Gas and Electric Company 
(PG&E) t San Diego Gas," Electric Company (5OO&E)" -southern . 
californIa Edison company (Edison), and southern call~ornia GAs 
Company (SoCal) are ordered to follow the Standard Format fox-the" 
next Annual Report on Research, oevelopment, and Demonstration" 
(RD&D) due Maroh 31, 1992. 

II. sackground 

The Commission opened this Rulemaking on Octobar i6, 
1987, requesting comments on a rule proposed to revise the 
C6mmission's procedures for review and funding o{energy util.ity 
RD'D programs. In Decision (0.) 89-06-046, dated June 21, 1~~9 we 
reflected the comments of parties and requested a secotld round of 
comments on a revised proposed rule. In D.9()-09--045, dated 
september 12, 1990, we adopted a ptocedure and schedule for . 
commission regulatory treatment of, as well as objectives for; 
RO&D. We also ordered the Commission Advisory and complianCe 
Division (CACO), the California Energy Commission (CEC), the 
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-- ():ivl~ion6f -R~tepayer Advocates (ORA) , PG&E, SoCa}, ~dlE;oh:1 and 
SDG&E tod~velop a standardized format for the Arin\1t.l-R:~iSott on 

, -~ri&6: required by the commission. In D. 90-i2-083, W'~:a_d6ptedthe 
staridardfzed format, called the RD&D Aimuai. Report Format. 

o fi~ 90£'09-045 a'iso ordered CACD to prepare a Biennial Report. (BR) on 

RD&D. 

III. Discussion 

A. The CACD BR 
The purpose of the CACD BR is tot 
a. provide the Commission with periodic 

information on the status, direction, and 
performance of RO&D pr09rams by PG&E, 
SDG&E, Edison and socal. 

b. EValuate the performance of each utillty's 
RD&D program, emphasizing not project-by~ 
project review, but ove,rall performance, - _ 
particularly with regard tOI 

1. ratepayers' benefit from RD&D 
investments; and 

2. achievement of the objectives Of _ 
Public utilities (PU) code § 746~i 
and supplemental oriteria adopted in 
0.90-09-045. 

- o. Minimize the duplication of RD&D effort 
between the utilities. 

d. Recommend a.ppropr iate pol. icy changes in ,-­
utility RD&D programs to achieve the 

- commission's goals. 

_ TheCACD presented its draft first BR to the california 
utility Rese,arch council (CURC) at its mid-year meetirt<J 6n 
Auqust 7-8, 1991. At the meeting, utilities reqUested'more time to 
individually and collectively review the report and consider its 
recommendations. 
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CACO thenad6pted a NTWO TrackN approach topr6vide CO~¢ 
and its members adequate time 't6review the draft Biennial Report l 

as well as ensure that refinements to the standard format of the 
utilities' annual report on RD&D are in place for the next report; 
due on Match 31, 1.992. Track 1 deals with the RD&D Annual Report: 
Format. Track 2 deals with the BR. 

BY placing the two efforts on separate tracks, they could 
proceed in parallel. 

CACO also extended the deadline for comments and repiy 
comments on its draft BR to NoVember 1 and 15, 1991, respectivelY~ 

CACD intends to issue its final BR by Karch 13, 1992. Policy 
issues raised in that report will be considered subsequently by the 
C6mmlssion. 
8. The RD6:D Report Format 

In preparing the first 8R, CACO found that certain 
refinements were necessaiy to meet the reporting requirements We 
specified in D.90-09-645; CACD proposed refinements based oll its 
eXperience as well as suggestions and concerns of the four 
participating utilities, CEC and ORA. Those refinements, issued 
for comment in the Administrative Lay Judge (ALJ) Ruling of 
september 16, 1991, were intended to clarify the requirements for 
the utilities' Aimual Report on RO&D, to achieve greater uiliformity 
between the utilities, and meet the r~porting requirements of 
0.90-09-045. 

In addition, the Demand-side Management CDSH) Reporting 
Requirements Manual (Decemhar 1990); prepared by CACO staff in 
conjunction with the utilities and CEC staff, provides a useful 
9uide for regUlatory consistency and uniform reporting. DSM 

reporting requirements are similar to those for RO&OI reporting 
requirements -founded on a common set of definitions and levels of 
detail which facilitate the flov and evaluation of'information 
between rate cases and between the two regulatory agencies.-
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CACO's proposed refinements address ReCOlnmendations IrR" 
.' and lis"-:, ill 'the CACD's Draft Biennial Report on RD&D date(JAu~ust 7, 
19§1.·' ~ 

'. 

':- "R., ISSUE: In attempting to summarize the ., 
utilities' RD&D budgets for their current GRC 
~ycle, it became clear that reporting only on 
"the RD&D expense category is not enou<Jh to,'" .'. 
perform the programmatic and prospect1Ve t~view 
the commission has stated it intends to make. 

"RECOMMENDATION: Aily eXpenditures f?i:' activitt.es 
related to RD&D shOuld be reflected in the' . 

. util.ities' Annual RepOrts on RD&D, such as: ' 

'1. Diablo Canyon PG&E postulates that 
future research and testing may~e ' 
performed at the Diablo canyon plant, 
if justified by results applicable t'o 
PG&E's non-nuclear power plants, and 
funded hy Diablo canyon. such work 
should be reported, even it not funded 
out of the RD&D expense category. 

'i. Natural Gas Vehicle (NGV) programs',' 
The commission concluded that the RD&D 
budget shoUld be supplemented to 
expand the NGV programs, and that 
future use of the RD&Dbudget for 
utility NGV programs will be 
determined in its next review. 
Presumably, this will be PG&E's and 
SDG&E's next GRes (general rate 
case) (TV (test year) 1993). In the 
interim, these programs should be , 
reported fully in the utilitY/sAnnual 
Reports on RP~D. 

'3. capital Expenditures Only EdisOh 
provided information on capital 
e}Cpendi tures in the recent Al'mual 
Report. PG&E anticipates making 
separate requ(~5ts for capital 'fundin'g 
for demonstration projeots would be . 
made in 1991-1994 for Solar The~al 
Development and Testing, Wind . ' 
Development and Analysis, system . 
storage Development, and Photovoltaic 
Development and Testing. To provide a 

- 4 -

• 

• 

• 



·.,' •.. 

• 

complete view of utility RD&D " 
expenditures, capital 'expenditures 
need to "be fully reported in the ' 
Annual Reports on RD&D (recorded and 
projected). (Sect. VI.B.) 

'.8. ISSUE: Additional standards for the , 
objective measurement of investment status and~ 
results are needed to facilitate the timely and 
effective analysis of the utilities' Annual 
Reports by the CACD. 

nREc6MMENDATION: To facilitate thedevelop~nt 
olmore effective standards for the Annual 
RepOrt, the co .. ission should propose a 
standard format developed by the CACD, in 
R.87-10-Q13 and finalize the foraat via 
e<>..ents and/or workshOp conducted by theCAC)) 
by Deceaber 3i, 1991. specifio standards 
reca-erlded are: 

'1. performance .easures enabling thl! CAe)) 
to gauge achievement of the statutory 
and CPUC criteria, with respect to 
ratepayer benefits. ' 

'2. Dnitor. spreadsheets for RD&D budgets, 
expenditures (inoluding balanoing 
account activity), co-funding, ' 

'3.. 

'4. 

economic results I and agreed, ,,' 
performance measures (pursuant to " 
section V recommendations), which will 
be submitted to the CACD in an a9r~ed­
upon computer readable form to 
facilitate review and analysis. 

These uniform spreadsheets must 
incorporate common data elements and 
correlate to each utility/s co.pl~te 
GRC cyole (all years up to the next 
TY), inoluding escalation, interest 
and other faotors as needed •••• 

A concise description of the 
utilities' RD&O planning and , 
management processes and procedures, 
in sUfficient depth to allow review, 
the decision-making and review cycle, 
and conformance with CPUC and CEC . 
policies and guidelines. ' 
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'5. The format and level of" det~il;'in 
SOCaIG~sj ·~esOu~ce Alloc~tiori' 
Overview· and Ifsub program summary.' 
projects· tables, particularly with 
respect to the identification of new 
projects and the status of ongoing 
ones. 

'6. Edison's ·status of Technoloqies~ 
chart format, which 9raphically . 
represents the relat1ve status of a 
group of related technologies. 

'7. The same project identification 
numbers should be used for continuing· 
projects in future reports; and two 
cate~ories should be added to the . 
Sect10n IV, Technology Summary tables: 
28. Alternate Fuel Vehicles and 29. 
Advanced FUel Economy.'· 

These proposed refinements do not address two areas; they 
will be addressed at a later date: 

1. The need for uniform performance Dleasure~· .. 
dealing with ratepayer benefits, which wili 
be done alonq with establishing a 
methodology for measuring ratepayer 
benefits. 

2. The reporting requirements for incentive 
regulation I these requirements will be 
deveioped along with any incentive program 
for RD&D that may be adopted. 

In preliminary comments, socal, SDG&E, and Edison 
expressed concerns about the increased level of detail CACO 
proposes. 

socal suggested that the proposed refinements would 
require reporting detaiied information for each project, which 

. would be cumbersome and contrary to the commission's goal of 
streamlining the regulatory treatment of RD&D. soCal sugqested 
alternative revisions. 

SDG&E believes it can ~enerally conform to the proposed 
refinements, but identified certain requested information as 
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unnecessary, redundant infornationalready"furnished inGRCsj 
6v~riy detailed or urtavailable. 

Edison expressed concern with the level 6f -detail -.-, _­
required.· Edison suggests that if detailed program reviewsinGRCs 
c6ntinue,the reporting requirements of the utility Annual R~port 
and CACO'sBR need to be reduced. AlternativelYt if -the process 
set -forth in D.9()-09-045 is actively implemented, the level; 6~f 

- detail in the GRC can be reduced. Edison urges the Commissiori to 
clarify its intentions fOr the implementAtion of 0.90-09-045. 
Edison also offered the fOllowing specific comments. 

a. The proposed Executive Summary is too 
complex and should be reorgan~zed and 
condensed to meet the needs of the 
commission. 

b. The information required in the ·Sub- . 
program summary· is at the project level 
and is not required by 0.90-09-045. _ 

c. Edison characterizes SectiOn IV, , 
·Technology Summary,· as newly proposed by 
CACD, and characterizes it as neither -.. 
requested nor supported by the discussion 
in 0.90-09-045. However, this sectio~ wAs 
part of the original Annual Report format 
adopted in 0.90-12-083. 

At the workshop conducted by the CACD on October 24,·, _ 
-1991, revisions to the proposed refinements were jointly-developed 
by the CACD, CEC, PG&E, SDG&E, Edison, and SoCal to address the 
concerns expressed in the Preliminary COmments. On October 31, 

_1991, the CACD filed its Final Oraft of the prOpOsed Refineinertts 
and served it on the parties to this rulemakinq. 

The following changes resulted from the comments. ' 
Detailed information on RD&D spending authorized in the 

currerit GRC cycle was moved from the re-named ·Overview ofUtllity 
Rn&O,· to the Technical Appendix A. section III, ·Sub-Program 
Summary,· was extensively reorganized to minimize the demands on 
the utilities while accommodating the needs 6f the CPUC and·CECfor 
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. mealll"gful in£orlllatiotl, and reflects the agreements reached l":th9 .• 
workshop. A by-pr6d':lct of this reorganization is theet"iminatiotf 
of Section IV; spending by CEC Technology has been incorporated 
into section III <I The CEC will maintain the list of CEC Techriology 
Numbers to be used, which is attached as Exhibit 1. 

The :f6l10wing suggestions of SOG'E were not implemented. 
SDG&E arqued that a concise description 6£ utility RD&D 

planning and management processes is not consistent with our 
intent. We disagree1 in 0.90-09-045 (at Appendix c, Item. 5) we 
state that a utility's ·RD&O program should demonstrate balanced 
policy formuiation and executi6n, ••• and project management and 
coordination,· 

SDG&E disputed the three-year reporting requirementj 
which we clearly stated is needed. (D.89-09-045, Appendix A p. 1.) 

SDG&g believed the requirement to repOrt RD&O spending by 
operation, primary objective and project duration was inconsistent 
with our intent. Reporting in these three areas is consistent with 
our directive to CACO to evaluate the utility's performance 
relative to the criteria in PU Code S 740.1 and the Supplemental 
crLteEia in Appendix C of D.90-09-045. 

Finally, SDG&E opposed the new Technical AppendixJ we 
conclude that the Technical Appendix is cortsistentwith our 
standard practice. 

parties were allowed to file Final Comments by 
November 18, 1991. comments were received from SDG&E and socai. 

SDG&E made a new suggestion, that funding related to an 
RD&O project but not funded through the utility's RD&D unit should 
be excluded from the Annual Report. For example, its current 
funding of research into the development of new compressed natural 
gas vehicles (NGVs) and support equipment is an expense item and is 
included in the Annual Report. In contrast, SDG'E is also funding 
an NGV conversion and infrastructure development proqram being 
carried out by its Marketing Departr~nt (authorized separately from 
the GRC cycle), SDG&E does not consider these to be research lunds, 

- 8 -

• 

• 



.~. 

• 

• 

R.87-iO~013 

and therefore they should not be included in the Annual RepOrt on 
RD&D. 

We believe reporting 6f RD&D Activities should be based 
on the activity, regardless of the utility organizatic)llalunit 
controlling it. 

SoCal suppOrts the Final PropOsed Refinements, ~~cept for 
the requirement for data to be submitted on 5-1/4- floppy disks in 
LOtus or Quattro pro-readable spreadsheet files •. socal's RO&D 
DepArtment currently has Macintosh computers using 3-1/2- disks, 
and uses Excel software for spreadsheets, not LOtus or Quatiro. ' 
SoCal represents that it would be burdensome for it to have to 
cOnVert its Annual Report data to meet the propOsed requirement. 
While we don t t wish to unduly burden socal, we don I t see that ' .. 
transferring the data from One format to another is necessarily 
burdensome. However, if soCal believes it is, we encourage s6cal 
to work with CACD to find a software medium and format or other . 
solution acceptable to both parties. 
c. Conclusion 

We conclude that CACD's final proposed refinements 
satisfy the goals and objectives we established in 0.90-09-045; and 
reasonably reflect the concerns of the utilities. We believe thAt 
this has achieved the desired reasonable balance between regulatory 
information and oversight, and utility flexibility in administering 
RO&O activities. While it is not our intent to overly burden 
utilities with reporting requirements, it nevertheless is necessary 
for the commission to have adequate information on which to 
evaluate RD&O. 

The Standard Format in Appendix A, attabhed, should h& 
adopted, and used by PG&E, SDG&E, Edison, and socai in their next 
Annual Report·on RD&D due on March 31, 1992. 

Because of the need for the utilities to develop the 
annual reports on RD&D by the due date, this order should become 
effective on the date signed • 
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Findings of Fact 
1 •. CACD, in preparing its first BR, believes that 

refinements to the RD&D RepOrt Format adopted in D.90-12 ... 083 are 
appropriate. 

2. CACD has develOped prOp6sed revisions to the RD&D R~pOrt 
FOrmat in coordination with the parties. 

3. The utilities have had reasonable OppOrtunities to 
comment on the CACD propOsed revisions. 

4. The utilities' next AMu:tal Reports 6n RD&D ar~ due 
March 31, 1992. 

5. The Commiss16n will consider repartingrequirements for 
regulatory incentives tor utility RD&D in a subs~quent decision. 

6. The Commission will consider policy issues raised in 
CACD's first SRI and further revisions to the repOrting format if 
appropriate. 

7. There is an immediate need to implement this decision· for 
use by the utilities in preparing their annual rep6ttson RD&D. 

• 

~~~~~ • 
1. The StAndard Format of the Annual RepOrt On RD&D attached 

as Appendix A should be adOpted. 
2. CACD and S6Cal. should reach a reasonable agreement Or'1~a· 

software medium and format or other solution acceptable to both· 
parties. 

3. This decision should be effective on the date signed. 

III'l"BRDI QRnBR 

Ir IS ORDBRBD that. 
":. '·1. The StAndard Format of the Annual Report on Research, 

Development, and DemOnstration, attached in Appendix A, is adopted • 
. : 2. pacifio Gas and Electric Company,· San Di~go Gas, 

Electric Company, Southern California Edison Company, and Southern 
California Gas Company shall comply with the Standard Format Of the 
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·.AJU-i~aLReP9rt 6n'Res~a~bh~i)~vei6prneilt/':'and -~m6~~~'rat~6J/'i'6 
. ,-_~-:~,_,: ··T~·:.-_. t."~-"','-'. ,"-'. ,', .. -'. , .",. of,:;: . . 

submitting' the -iiext Annual Re"port o.n: Research, Development, a."nd 
oDern6t'-strat{6n'd\le:H~r¢h 31jl~9~-, 0 '0' 0 

o 0 • Thiio~der:i8 eOffectiV~ tOday. 
D~ted Fe'brU~ry s,lg!)i.1 at san Franbisco,calilornia. 

11 -

DANIEL WIn. FESSLER 
..0 • _ pre~ident 
JOHN Bi OHANIAN 
PATRICIA H. ECKERT 
NORMAN D. SffUMWAY 

Conunissioilers 
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APPENDIX A 
Page·l 

STANDARD FORMAT OF THE ANNuAL REPORT ON 
RESEARCH, DEVELOPMENT AND DEMONSTRATION 

General standards 

1. All regUlated research, development and demonstration 
(Ri>&D) activities, as defined in 0.82-12-005 (Appendi~ Ii at pp. 
1-3) must be reflected in the Annual Report. All funding sources 
(e.g., RO&D Expense, capital Expenditure, NGV Funding, cO~FUnding, 
etc.) must be discretely identified for each reported activity artd 
summarized at successive levels of reporting (e.g., sub-program, 

program, an~ total). 
2. All tabular data and the supporting formulas and 

assumptions, organized to parallel the Annual Report, must be 
additionally submitted to the commission Advisory and compiian~e 
Division (CACD) En~r9Y Branch on 5 1/4" floppy disk(s) in Lotus-or 
Quattro pro~readable spreadsheet filets). Th~medium and {ormat 
may be modified by the CACD as it deems necessary to facilitate its 
compilation and analysis of the Annual Report data. 

3. To facilitate use Of the Annual Report, the beginning 
of each section should be labeied with tabs (I., Executive summary, 
II., progtnm Summary, III., sub;...program Summary, IV., Technology 

summary, Technical Appendi~). 

I. OVERVIEW OF IrrILIn RD&D 

ceneral Guidelines for Preparation! This section includes general 
desoriptions and explanations regarding the utility's overall RD&D 
program. The tabular information reported in this section shouid 
represent data which is aggregated from the more detailed tables in 
subsequent sections. Checking for consistency between the various 
levels and 'views' of information should be an impOrtant part of 
the report's preparation • 
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toe primary function of the overview should be to highlight tlie . 
s:tatusj"direction and performance of RJ)"D program activities 
relative to what was previ.ously authorized and reported and signal 
any sf9Tdficant changes anticipated before the next Antlual RepOrt. 
o~ Rri'D is filed. Tables should be designed to convey this 
information in a numeric form; the text prepared for this section 
sh6uld underscore these issues in general terms and refer to mare 
debHled explanations in subsequent sections. 
Report Format and Guide1ines for Preparation: 

A. IntrOduction 

1. 

2. 

3. 

4 • 

5. 

Purpose of report. 

History of regulations. 

compliance with CPUC order(s). 

Rate Case/Test Year decision(s), and any other 
decisions or orders affecting the utility/sRD&D . 
activities, including those outside the RD&i> ExpenSe 
category (vhich should be so identified). 

RD&D planning and management processes. provid~ a 
concise description of the utility's RD&D planning. . 
and managementptocesses, in enough depth to indicate 
a systematic and controlled decision-making and .. . 
review cycle and incorporation of CPUC and CEC 
policies and guidelines. This overall description 
should be consistent with any detailed references in 
sections II and III. 

B. Direction of RD&D 

1. Major directions/bUsiness environment. This unJt,. 
should include the clear identification of any cbange 
in direction or activity affecting RD~D made or . 
anticipated since the last Annual Report (or omitted 
in the last Annual Report). ·potential policy 
conflicts. identified in section II should also be 
discretely summarized here, and facilitate reference 
to detailed discussions in section II • 
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2. Justification of direction. This unit should inci.ud~ 
the express discussion of any change in direction or 
activity identified in Unit 1. 

3. Brief Description of program areas. This unit should 
include the express identification of any change m~de 
or anticipated since the last Annual RepOrt (or 
omitted in the last Annual Report). It shoUld 
provide the reader with an understanding of how the 
utility organizes all of its regulated RD&D _ 
activities, and reflect the programmatic organization 
of sections II and III. . 

4. RD&O Programs Matrix 

5. New RD&O activities. This unit should provide a 
concise overview of the discr~te RD&D activities 
newly undertaken or planned since the last Annual 
Report (or omitted in the last Annual Report), and 
expressly relate to any change in directi6nor 
activity identified in units 1-3. Per 0.90-09-045, 
Appendix A, this unit ·should include program g6als 
and timetables as well as indi.cators of praqrail. ' 
performance.- Further, the reader should be able to 
reference these new activities in sections II and/or 
III based on this description. 

c. RD&D spending General Note: the assumptions and 
adjustment procedures used to derive the information 
summarized in this subsection must be documented in the 
-Technical Appendix" of the Annual Report (See final 
section), as well as in the spreadsheet file(s) 
additionally submitted to the CACD. 

1. Test year/Attrition years - authorization vs. a9tual • 
See TABLE 1 for the general format and an example of 
this table, and Technical Appendix section TA-I for 
detailed guidelines of preparation. 
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TABLE 1. 

RD&DGeneral Rate Case cyole Budget 
(OOO/S) 

- -" :-;:.--

NOTE: Example Years ONLY 

A. AiJTHORI ZED FUNDs' 

1990 
(Test Yr) 
$ 

1991 1992 Cum. Total' 
(Attrition Years) 

$ $ 

n. EXPENDITURES (RecOrded/Budgeted) 
$ $ $ $ 
-------- -------- -------- --------

c. Y&AR-KHO BALANCE (Line A - B) 
$ $ $ $ 

D. "OFAUTH. FUNDS SPENT (Line B/A) 
% t t % 

Footnotes 

1. Detail, assumptions and adjustment procedures for this t~bl¢are 
provided in the Technical Appendix, section TA-I and Table TA-1o 

2 •.••• n. 'if necessary. 

(END of TABLE 1) 

2. RD&D spending as a percent of Gross operating 
Revenue. T6 provide a meaningful historical 
perspeotivel data for at ieast the last five years, 
must he provided and should reflect total regulated 
RD'&D spending (Le., as indicated by TABLE 1).. The 
derivation of this aggregate data must be ' 
documented in the Technical Appendix and 
spreadsheet f1le(s). 

3. RD&D funding range. (Recommended/Approved) 

4. Allocation of RD&D funds among utility programs. 
This should ,be an aggregation of the "Resource 
Allocation Overview" for each program in section II 
(and as such, will inolude t~e P~stl,current and 
three (3) future years). Bear in m nd the general 
standard to report all regulated RD&D aotivities. 
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5. Relative balance of spending by operation 

(prOduction, transmission~ distribution and ,·~rid- , 
use) •. Consistent with D.90-09.,..045, this allocation 
of total RD&D spending should be done tor the past, , 
curreJit arid three. (3) future years . (following the 
format of the Resource Al16cationoverview'table in 
section II). This data is aggregated from 
corresponding tables in sections 1:1 and III'," 

6. Relative. balance ot spending by pri1l1ary Objective 
(as defined in PU Code § 740..1 (e) : ,. EnVironmental 
improvement, Safety, Energy conservation, Resource', 
development, system reliability/cost reduction). 
Likewise, this allocation ot totalRD&D ~pendirg , 
shoUld be done for the past, current, 'and three (3) 
future years (following the format of the Resource 
All6C",tion overview table in section II); . a,'nd •. < 
shOUld be expressed as expenditure/budqet ($)~and 
number.of projects (I) that have as the primary 
objective: 

a. Enviroiunental' improvement, T6tal$/1 and f i 

1. $/1 that tatgets air quality improvement~' 

2. $/1 that targets waterqualfty' 
improvement, . 

3. $/1 that targets hazardous waste 
prevention. 

b. PUblic and employee safety,'Total $/1 

c. Energy conservation, Total $/1 

d. Development ,of new resourc~s or processes, 
Total $/1 and: 

1. $/# that represents renewable resources. 

e. Improved system reliability and/or reduced 
operating costs, Total $/1. . 

It is recognized that projects often have more than 
one objective that would tit this list. The intent 
here is NOT.to allocate projeot spertdin~,~m6ng 
multiple obJectives nor imply a sale obJective, but 
to indicate the PRIMARY objective. This data is' 
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aggregated from corresponding tables in sections II 
and III. 

7. Relative balance of spending by project Duration 
(Short-, Hid-, and LOng-Term). This allocation of 
total RD&D spending should be also be done for the 
past, current, and t:b.ree(J) future years _. _ -
(following the format of the Resource Allocation 
Overview table in section II) I and should be -­
expressed as expenditure/budget ($) and number-of 
projects (I) which are: 

Short-Tera (0-2 years) 
Mid-Term (3-5 Years) 
Long-Tera (6+ Years) 

This data is aggregated from the corresponding 
tables in sections II arid III. 

RD&D Successes 

Examples of major milestones met or completion of- -
significant projects. Descriptions should include: 
1. the type of product/deliverable (e.g., report, 
prototype, test completion); 2. _ the product/ - _ - -­
deliverable results (e.g., the information included and 
conclusions/findings)J and 3. how the resUlts haVe­
been or are expected to be used. Further, the reader 
should be able to reference these activities in -
sections II and/or III based on this description. 
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II. PROGRAM SulolARy 

-C;ene~al GuideliJles for PreparatioiU,Thls -i;ection s~arizes --­
information for each RD&DPrOtjram,and Dnl.s:t -encompass all r-equlatt~d 
RD&Dsp~ndir\q.All funding sources (e.g., RD&D EXP(}nse, capital 
Expenditure, NGV Funding,Co-FUndtng~ etc.) mUst be discretely 

_ identified for each reported activity-and summarized~t successive 
:1~veli;'6f reporting (e.g., sub':'program, program, and 
overvi~wltotal) • 
RewrtFor.at and Guidelines for Preparation: 
A. ••• X. PROGRAM NAME 

1. PrOqra. Description 
a. overview 
b. ObjectiVes 

2. Direction 
a. utility'S view 
h. cOilsist~ncy with CPUC and cECdecisioils and 

policies -

c. potential PolIcy Conflicts 

3. Benefits NoTE that benefits are to be reported­
discretely as:_ 

a. RatepaYers 

b. societal 

'-' 



,-: . '- -: ' - -, " 

ALJ/BRs/)aO 

APPENDIX A 
- pageS 

4. ResOUrce Allocation overview 
Table form sh6win<j the -following information for each 
sub-program included in this program. 

(Recorded) 
- Prior Vr 

(OOOs) 

(Budge't) 
curreilt Vr 

1992 NOTEtEXAKPLE Years ONLV 1991 
. - . . 

(Estimated) 
Future Year 

1993 1994 1995 
--------------------------------------------------------
, " 

Sub-program 
A 
B 
C 

PROGRAM TOTAL 

5.. FuitdimJOvervlev 

••• 

Table form showing the £ollowing information for each 
funding source for this progra:m. 

«()OOs) 

(Re~6rded) (Budget) , 
prior-Yr current Yr 

1991 1992 ' 

(Estimated) 
Future Year 

1993 1994, 199$ 
- ' -----------------------------------------------------"--

FUnding sourcel _ 
A (e.g., RD&D Expense) 
B (e.g., Capital Expend.) 
C (e.g., NGV FUnding) 
x. cO-FUndinq 

1) calif. IOU 
2) other 
CO~FUnding SUBTOTAL 

TOTAL 

6. criteria Overview For each program, provide the 
information requested in section I, Executive summary, 
subsection C (RD&D spending), units S, ~, and 7. 

a. Relative balance of spending by Operation " -
(production, transmission, distribution, and end­
use). 

b. Relative balanc$ of spending by primary Objeotive 
(as defined in PU Code § 740.1 (e)2 
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Environmental imp):"ove.mEmt, $afety, Energy • 
conservation, Resource development, system 
reliability/cost reducti6n) ~ , , " 

c. Relative balance otspendinq by project Duratioft 
(short-, mid-, and Long-Term). 

III. SUB-PROORAM suMMARy 

Geileral Guidelines for Preparation: This section summisrizes 
information for each RD&D sub-program, and mustenc6mpass all 
regulated RD&O spending. All funding sourci)s (e.g., RD&D EXpense, 
capital Expenditure, NGV FUnding, cO-FUnding, etc.) must be 

'discretely identified for each reported activity andstimlDarized at 
successive levels of reporting (e.g., Sub-program, FrO<}ritm and 
overview). 
Report Format and Guidelines for Preparatiori: 
A. '... X. PROGRAK HAKE 

1. • •• n. SUb-Pr6g'rim NaiDa 

a. objectives (These should be measurabl~ and provide 
the basis fot' indicators of performance.) 

b. FUnding overview 
(OOOs) 

(Recorded) (Budget) 
prior YI:' CUrrent Yr 

NOTE: EXAMPLE Years only 1991 1992 

(Estimated) 
FUture Year 

1993 1994 1995 

••• 

--------------------------------------------------------
FUnding Source: 
~) (e.g., RD&D Expense) 
2) (e.g., capital Expend.) 
3) (e.g., NGV FUndinq) 
il) Co-FUnding 

a) calif. IOU 
(1) ••• (n) (List Each) 

b) Other 
(1) ••• (n) (List Each) 

cO-Funding SUBTOTAL 

TOTAL 

c. criteria overview: For each sub~prOqram" 'provide 
the information requested in seotionI, Executive 
summary, sUbsection C (RD&D spending), units 5, 
6, and 7. 
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Relative balance of spending by Operation. 
(production, transmission, distribution and 
end-use). 

Relative balance of spending by prima~y . 
Objective (as defined in PU code § 740.1 (e): 
Environmental improvement, Safety, Energy -
conservation, Resource deVelopment, system 
reliability/cost reduction). '.' 

3) Relative balance of. spending by project -
Duration (short-, mid-, and long-Term). 

d. Prior Year Accomplishments (Highlights of 
Milestones completed and/or Performance . 

e. 

f. 

g. 

Indicators; also, discussion of any change from . 
last year's Report. Descriptions should inoludes. 
1. the type of product/deliverable (e~9., 
report, prototype, test cOmpletion); 2. the· 
prOduct/deliverable results (e.g., the . -. . 
intormation included and conclusions/findings)J.: 
and 3. how the results haVe been or are eXpected 
to be used.) 

Future Direction (Highlights of MilestOnes and/or 
Performance Indicators; also, discussion of 
planned/anticipated/potential change in, 
direction.Descriptions should include: 1. the 
type of product/deliverable; 2. the . 
product/deliverable results (e.g., the . 
information included and conclusions/findings); 
and 3. how the results have been or are expect~d 
to be used.) 

potential Benefits (These should correspond with 
the Benefits cited In section II.) 

1) Ratepayers 

2) Societal 

Identifier No. profile Table formshowing'the 
following information for each Identifier Number 
in this sub-program. (NOTES The two sub-tables 
which follow may be combined if all the 
information elements requested in each sub-table 
can be provided in a single table.) 



.' 

c ••.•. 

. APPENDIX A 
Page it 

-. : - : 

TABLE q-1 

. 10"# o~scriptor" start and" Finish Dat~s status. 

1) 10 # == IDENTIFIER troMBERThe SAME identification number should be 
used for the Cduration ot the activity associated with the ID#. 

'. 2) Descriptor:: .The name cOl'lslst~ntly assooiated with this :tt> i, . 
which should be Used for thedu~ati6nof the activity associated 
with the 10 I. 

3) . start and Completion Dates = The actual or estimated dab~son 
which the activity assooiated with theID # begins and ends. 

. . 

4) . status = (List 6ne) New, continuing/(specfty phase), canoelled, 
. Completed 

TABLE 9-2 

(OOOs) 

(Recorded) (sudqet) .. ' (Esti~ated) 
!!Ll CEC # prior Yr CUrrent Yr Future YrS 1,2,3 

1) 

2) 

3) 

4) 

5) 

ID# = IDENTIFIER NUMBER Use in the same sequence used for Table 
9-1 • . 

CEC # == TheCEC's bast applicable Technology Reference Number(s) 
for ~ach io #. See list of CEC TechnolOgy Reference Numbers in 
Exhibit 1. 

priorVr = DIsplay the recorded expenditures fox-the last,year by 
tEC ,. 

CUrrent Yr = Display the budgeted expenditures for the current 
year by CEC #. 

FUture yrs1.2.3 = Display the estimated expenditures for the next 
three years by CEC #. 
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TECHNIcAL APPENDIX 

General Guidelines for Preparation: The purpose of the Technical·' 
. Appendi)(to the Annual Report is twOfold! document the sout-ces " 
"and pro'cedures used in developing the Report, and faoilitate the· 
.reader's use and understanding. The organization of the mataria'l 
t6r the Technical Appendix should generally parallel the 

, inforination in the main Report, for ready oross-referenoing. At 
a minimum, the following documentation is required: 
~-i: • OVERvIEW OF t1l'ILITY RD&D 
'c. RD~D spendiilq The assumptions and adjustment procedure~ used 

to derive the information summarized in the ov~rview 
subseotion must be documented here, as well as in the 
spreadsheet filets) additionally submitted to the CACD~ 

1. Test year/Attrition years- authorization vs.actua1 • 
a. Detailed information (supporting TABL~ 1) is '. '.' 

provided in TABLE TA-l (see format and ellample 
following). Guidelines for Preparation: ' 

1) TABLES 1 and TA-l include --

2) 

3) 

a) The utility's most recently adopted GRe 
Test Year and all years up to the next 
scheduled GRC Test Year. I.e., if the 
utility's next GRC Test Year is delayed 
(as was Edison's and SOG&E's in the " " 
current cyole), the additional attrition 
year(s) should be inoluded in this table. 

b) The year previous to the Report , 
regardless ot whether it is in the most 
recently adopted GRC oyole or not. It a 
column must be added, it should be 
inserted in chron6logical order and 
footnoted appropriately. 

The amounts reported should be expressed in 
nominal dollars. 

~Authorized. generally refers to the last 
GRC; if a proceeding other than the GRC 
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provided ~xplioit funding lavalst this should 
be sO noted. wAuth6rizedw dollars should 
refleot escalation due to irttlationl irite~e~t 
and adjustments resulting trom balanoing, ' 
accounts (as applicable) and changes 
authorized subsequent to the GRC. 

FUrther, tor the purpose~ of TABLES 1 and 
TA-i., -authorized- refers to thea.m6unt, ' 
authorized for RD&D projects/activities in 
~he respective years, should this deviate 
frOm tha amount authorized in rates in the 
respective years (e.g., capital 
Expenditures) • This lat:.ter .t.nforJI1ation. ' 
element is required in TABLE TA-i (see format 
and example following). ,.' " 

, 

b. Authorization citatlonst adjustments (e~g., ,­
escalation, interest and other balan9ing account 
adjustments) and changes must. be fu.1ty documented' 
here/as well as in the spreadsheet fila(s) ,', ',' 
additionally submitt~d to the CACD •. 

2. RD&D spending as a percent of Gross operating 
Revenue. The derivation of. the aggregate data ," 
presented in the Executive summary must be documented 
here aild in spreadsheet flle(s). ", 
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'i'A~f.tE TA-l 

Detail: RD'DGenual Rate CaSe 'cycle "BUdget 
(000' s) . . 

1990 19~1 1992 NOTE: Example Years ONLY 
(Test Yr) (Attriti6n Years) 

A. A(1l'IIORIZED FUNDS 
1. GRe RD&D Expense $ 
2. other GRe RD&D 

(e.g., capital Exp.) 
3. other RD&D 

$ $ 

. ,- , 
... 

Cum. Total 

$. 

(e.g., NGV) -------- -------- -------- -~-----~ 

4. SUBTOTAL Auth. FUnds $ $ 

B. EXPENDITURES (RE!COrded/BUdqetM) 
5. GRe RD&D Expense $ .. $ $ $ 
6. other GRC RD&D 
1. other RD&D 

-------- -------- -------- .. ---.;...----
S. SUBTOTAL EXPEHid i tures $ $ $ $ 

-------- -------- -------- --------
c. YEAR-END BALAHCE(Lines 1,2,3 - 5,6,7, respectively) 

9. GRe RD&D Expense $. $ $.. $ 
10. other GRe RD&D 
11. Other RD&D -------- -------- -------- --------
12. TOTAL Yr-End Balance $ $ $ $ 

D. \ OF AUTR. Fi:Jm)s SPENT (Lines 5,6,7,8/1,2,3,4 respectively) 
9. GRC RD&D Expense \" \ \". t 

10. Other GRe RD&D \" \ , \ 
11. Other RD&D \" \" \" \ -------- -------- -------- --------
12. TOTAL t spent 

Footnotes as neces!\>ary. These may be used to ptovlde documentation of 
the assumptions and adjustment procedures used to develop this table 
(and TABLE 1). 

END of TABLE TA-1 
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TABLE TA~2 

Detail t '. iW&D "General ~itte. cas6c)tcle Budget 
Aabunts Authorized in Rates 

N6'l'IU 'Exa~ple y~tirs ONLY 

AuTuORi~m ZN RATES 
1. ; GRC '.' RD&DEXpense 
2 •. Other OGRe RD&D . 
. (e.g., Capital Exp. ) 0 

.' 3. otherRD&l> . 
(e"g., NGV) 

(OOO/S) 

1~9() 
(Test Yr) 

$ 

--------

. 1991 ···.1992 0 Cum, Total 
'.' (Attr,iti6n Years) . 

$ $, 

-------- -------- --------
'4. : TOTAL' Auth. in·R~tEis $' $ $ $ 

Footnotes ~s necessary~ 

, END of TABLE .J.A-2 

(END OF APPENDIX A) 
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EXHIBIT 1 .. 

CALIFORNIA ENERGY COMMISSION. ~, .. 
ENERGY TECHNOLOGY STATUS REPORT (ETSR)'-
December 17, 1991 

ETSR GENERATION TECHNOLOGIES 

1.6 
1.1 
1.1.1 
1.1.1.1 
1.1.1.2 
1.1.1.2.1 
1.1.1.2.2 
1.1.1.2.3 
1.1.2 
1.1.3 
1.1.4 
1.1..4.1 
1.1.4.2 
1.1.4.3 
101.5 
1.1.6 
1.1. "I 
1.1.8 
1.2 
1.2.1 
1.2.2 
1.2.3 
1.2.4 
1.2.4.1 
1.2.4.2 
1..2.4.3 
1.2.4.4 
1.2.5 
1.2.6 
1.2.7 
1.3 
1. 3.1 
1.3.1.1 
1.3.1.2 
1.3.1.3 
1..3.1.4 
1.3.2 
1. 3.3 
1.3.4 
1.3.4.1 
1.3.4.2 
1.3.4.3 
1.3.4.4 
1. 3.5 

FUEL CYCLES 
conventional FUels 
Petroleum Fuel . 
Conventional Oil· Extraction 
Enhanced oil Extraction ... 
Thermal Enh;jmced 'Oil Recoveiy (TEOR) 
Chemical Oil Recovery'" . 
Gas Displacement oil RecoVery' 
Natural Gas 
conventional Coal 
Nuclear Fission 
Nuclear Fission~ll FUel cycl~ 
Nuclear Fission Waste Disposal 
Nuclear FissionOecommissionirtg 
Liquid Petroleum Gas. (f:.PG). '. . 
Liquified Natural Gas (LNG)', 
Peat . 
petroleum coke (IICoke lt

) 

Alternative FUels 
oil Shale 
Tar sands 
Nuclear FUsion 
coal 
coal Gasification 
Coal-BAsed Methanol 
Methanol/Electrioitycoproduotion 
coal-Based synthetic oil . 
Ethanol 
Methanol (Non-coal) 
Hydrogen 
Renewable FUels 
Geothermal 
Hydrothermal 
Hot Dry Rock 
Geopres5ured 
Magma 
Biomass FUel 
Municipal solid waste 
solar Resource. 
solar Insolation 
ActiVe Solar systems 
passive solar systems 
Photovoltaic systems 
Wind 

- 1 -
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(ETSR Generation TechnolOgies, continued) . 

2.0 
2.-0.1 
2.0. b 1 

·2.0.1.2 
2.0.2 
2.0.3 
2:0.4 
2.0.5 

. 2.0.6 
2. O. 7 
2.1 
2.1.1 
2.1.2 
2.1.3 
2.2 
2.3 
2.4 
2.4.1 
2.4.2 
2.4.3 
2.4.4 

OIL AND GAS COMBUSTION 
FUel Use Alternatives 
Alcohol 
Hydrogen . 
Repowering of Existing Boilers 
Life Optimization for Existing Power plants 
catalytic combustors 
ceramio CombUstors 
pollution Control TechnolOgies 
Dry cooling TechnolOgy 
RanJdne cycles 
conventional Rankine Cycle 
supercritical Rankine cycle 
Kalina Rankine cycle 
Brayton cycle 
combined cycle 
AerOderivative Gas TUrbine Cycles 
steam Recuperated Gas TUrbine (SRGT) Cycle _ 
Interco6led SRGTCycle 
chemical Recuperateddas Turbine (CRGT) cycl~ 
Humid Air TUrbine (HAT) cycle 

COAL . . 
Gas/oil to coal Retrofit Options-
pollution control TechnOlogies 
Conventional steam Boiler Rankine CYcle 
Fluidized Bed Combustion (FBd) Rankine cyoles 
Atmospheric FBC - . 
circulating FBC 

- . 

3.0 
3.0.1 
3.0.:2 
:),1 
3.2 
3.2.1 
::L2.2 
3.2.3 
3.3 
3.4 
3.5 
3.5.1 
3.5.2 
3.6 

Pressurized FBC 
Integrated coal Gasification combined cyole . 
Integrated Gasification Humid Air Tubirte (IGHAT) cyole 
Brayton cycles 
Direct coal-Fired Brayton cycle 
Indirect coal-Fired Brayton cycle 
KagnethohydrodynAmics (MHO) 

4.0 NUCLEAR FISSION 
4.1 pressurized Water Reaotor (PWR) 
4.2 Boiling Water Reaotor (BWR) . 
4.3 High Temperature Gas cooled Reaotor (HTGR) 
4.4 Liquid Ketal Fast Breeder Reaoto~ (LHFBR) 
4.5 Life Extension 
4.6 Layup 

5.0 
5.1 
5.2 

NUCLEAR FUSIOtJ 
High Temperature 
Cold Fusion 

- 2 
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(ETSR Generation Technol6gi$s,. c:ontt'n\ie'd)· . 

6.0 
6.0.1 
6.1 
6.2 
6.2.1 
6.2~2 
6.2,3 

8.0 
8.0.1 
8i1 
8.2 
8.3 

9~0 
9.0.1 
9.1 
9.1.1 
9.1.2 
9.1.2.1 
9~1.2.2 

·9.1.2.3 
9.2 
9.:2.1 
9.2.2 
9.3 

. 10.0 
to.l 
10.1.1 
10.1. 2 
10.2 
10.2.1 
10.2.2 
10.3 
10.3.1 
10.3.2 
10.4 
10.4.1 
10.4.2 
10.5 
10.6 
10.6.1 
10.6.2 
10.7 

GEOTHERMAL 
pollution control .... 
vapor-Dominated Resources'· 
Liquid-Dominated ReSOUrces· 
Flashed steam 
Binary Cycle 
Rotary separator 

HYDROELECTRIC 
Conventional Hydroeleot~io 

BIOMASS 
Pollution control 
Direct combustion 
Gasification 
Anaerobic Fermentation 

MUNICIPAL SOLID WASTE 
pollution control 
Direct Combustion 
Mass Burn 
Refuse Derived FUel (RDF) 
spreader stoker 
co-Firing (20\ coal) 
Fluidized Bed Boilers 
Gasificatio~. . . 
pyrolysis/Thermal Gasification' 
Landfill Gas-Recovery 
Recycling 

cogeneration 
Gas Turbine Based systems 
Heat Recovery 
Combined cyoles 
combustion Engines 
Raoiprocatinq Engines 
stirling Engines 
T6pping steam TUrbine syste.ms 
Back-pressure TUrbinesyste~s 
Extraction steam 'tUrbine systems· 
Bottoming cycle systems 
LoW pressure steam TUrbines 
Organic Rankine Engines . 
packaged Cogeneration systems 
Advanced Heat Recovery 
ceramio Heat EKchar'lgers 
Kalina cycle . . 
Phosphorio Acid FUel cells 

. - .) -
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. (ETSR Generation Technoloqies, co~tinUed) " :-

,. 

12.0 
12.1 
12.1.1 
12.1. 2 
12.1. 3 
12.2 

13.0 
13.1 

14.0 
14.1 
14.2 
14.3 

15.0 
15.1 
15.2 
15.3 
15~4 
15.5 

16.0 
16.0.1 

16.1 
16.1.1 
16.1.2 
16.2 
16.3 
16.4 

WIND 
Utility-scale systems 

SOLAR THERMAL ELECTRIC 
concentrating Systems 
Central Receivers 
parabolio Dishes 
Parabolio Troughs 
salt Ponds 

PHOTOVOLTAICS 
utility-scale systems 

OCEAN ENERGVCONVERSION TECHNOLOGIES 
Tidal Energy conversion . 
waVe Energy, . '. 
ocean Thermal Energy C()r'l\fersi6n 

FUEL CELLS 
Phosphoric-Aoid utility-scale systems 
Molten carbOnate 
solid oxide 
Alkaline 
Proton Exchange Membrane 

. - ~ 
----- - -

STORAGE 
comparison of all stprage technologies and their 
dynamic benefits . 
pumped Hydroeiectric . 
conventional Pumped Hydroelectric 
Modular Pumped storage 
Compressed Air Energy storage 
utility-Scale Battery 
Superconduoting Magnetic Energy storage (SHES) 

ETSR END-USE TECHNOLOGIES 

17.0 
17.1 
17.2 
17.3 
17.4 
11.5 
11.6 
11.6.1 
17.6.2 
11.7 

17.8 
11.9 

WATER HEATING 
pulse Combustion water Heater 
Condensing Water Heater 
Radiant storage Water Heater 
Heat Pump water Heater 
Tankless Water Heater 
solar Water Heating 
passive solar water Heater 
Aotive solar water Heater 
ThermophotoV61taio Gas Water Heater (formerly 
Thermophotovoltaic Equipment) 
Waste Heat Recovery water Heater 
passive Hot Water Recovery system 

- 4 -
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(ETSR End-Use Techholo91es~ coritinued). 

ls.'6 
1S.1 
18.1.1 
18.1. 2 
lS.2 

·18,3 
18;4 

19.0 
1~)'1 
19.2 
19.2.1 
19.2.2 
19.3 
19.4 
19.5 
19.6 
19.7 

20.0 
20~1 
20.2 
20.2.1 

20.2.2 
20.2.l 
20.:2.4 
20.3 
20.4 
20.5 

20.6 

21.0 
21.1 
21..1,1 
21.1.2 
21.1.2.1 
21.1.2.2 
21.1.2.3 
21.1.2.4 
21.2 
21.2 
21.3 

SPACE HEATING 
condensing Furnaces 
Recuperative Furnaces· 
Pulse Combustion Furnaces 
Heat pipe FUrnaces 
ceramic Burner (formerly pyt6core Burner) 
Active solar Heating 

SPACE COOLING 
Desiccant cooling 
Gas-Fired cooling 
Gas Absorptiofic6oling 
Gas Engine cooling 
High Efficiency Electric Compression Air conditionet 
Evaporative cooling 
Heat Recovery Absorption 
Active Solar coOling 
Roof Ponds 

HEATING AND COOLING TECHNOLOGIES 
Gas-Fired Heat Pumps 
Advanced Electrio Heat Pumps 
High Efficiency Ait source ~ .. 
This section includes variable capacity compi~ssor and 
mUlti-zone heat pumps (formeilY 21,i.4 and 21~~.5) 
Water source . 
Ground coupled 
Bivalent .. 
Heat Pump setback Thermostats 
Integrated Appliances 
Heat pipe Assisted AC . 
Note: This assumes this technolOgy provides heating as 
well as cooling; if not, relocate to section 20 
(cooling) 
Passive solar Heating and c66ling 

BUILDING ENVELOPE TECHNOLOGIES 
Advanced Glazing 
Films andcoatirtgs 
High R-Value Windows 
Gas Filled G1aziogs 
Transparent Gel 
Evacuated Glazirtgs 
switchable windows 
Fenestration Control systems. 
Advanced Insulation 
Radiant Barriers 

- 5 -
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(ETSR End-UseTechnol69ies~ continued) " -., 

, 22.0-
, 22.1 
22.1.1 
22.1.2 
22.1.3 
22,1.4 
22.2 
22.2.1 
22.2.1.1 
22.2.1.2 
22.2.1.3 
22.i.1.4 
22.2.2 
22.2.1 
22.2.2 
22.2.:l 
22.2.4 
22,2.5 
22.2~5.1 
22.2.5.2 
22.2.5.3 
22.2.5.4 
22.3 
22.3.1 
22.3.2 
22.4 
22.4.1 
22.4.1. 1 
22.4.1.2 
22.4.L3 
22.4.1.4 
22.4.2 
22.5 
22.5.1 
22.5.1.1 
22.5.1.2 
22.5.1.3 
2i.5.1.4 
22.5.2 
22.5.2.1 
22.5.2.2 
22.5.2.3 
22.5.2.4 
22.5.2.5 
22.6 
22.6.1 
22.6.2 

LIGHTING , " "~ 
Hi9h Efficiency Incandescent ,Lamps :'::" 
Advanced Filaments and Krypt6n Fiilirig 
Infrared-Rtdlecting coatings, ' 
Reflector Lamps ' 
TUngsten-Halogen Lamps 
Conventional Fluorescent Liqh~in~ 
Hiqh Effioiency Lamps 
Reduced wattage tamps 
T-8 Lamps " ' 
Increased Surface-Area Envelope 
High Effioacy PhosphOr Lamps' ' 
Energy Efficient Ballasts , ' 
High Effioiency ElectromagnetidBtsl1asts 
Eleotronic Ballasts 
High Effioiency Fixtures 
High Effioiency Fixtures 
Fluorescent Retrofits 
Lamp Replacement 
Refleotor Retrofit 
Ballast Retrofit 
Lens Replacement 
Compact Fluorescent Li9hting" 
Integral compact Fluorescent tamps 
Modular compact Fluorescent Lamps 
High Intensity Discharge Lighting 
HID Lamps 
Mercury Vapor Lamps 
Metal Halide tamps 
High Pressure Sodium Lamps 
LoW Pressure SodiUm Lamps 
HID Electronio Ballasts 
Lighting control systems 
Lighting Control Hardware 
Dimming controls 
photocell controls 
scheduling controls 
Occupancy Sensors 
Lighting Control strategies 
Daylighting systems 
Lumen Maintenance systems 
Occupancy scheduling 
Fine Tuning 
LOad Shedding 
Advanced Lighting Distribution systems 
Light pipes 
Fiber Optic systems 
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-23.0 
'23.1 
23.1il 
23.1. 2 
23~2 
23.2.1 
23.:Li.l 
23.2.1.2 
23.2.1.3 
2342.2 
23.2.2.1 
23.2.2.2 
23.2.2.3 
23.2.2.4 
23.2.2.5 
23.3 
23.1.1 
23.1.2 
23.4 
23,5 
23.6 

24.0 
24,1 
24.1.1 
24.1.2 
24.1. 3 
24.1.4 
24.1. 5 
24.1.6-
24.2 
24.2.1 
24.2.2 
24.2.3 
24.2.4 
24.2.5 
24.2.6 
24.3 
24.3.1 
24.3.2 
24.3.3 
24.:3.4 
24.4 
24.4.1 
24.4.2 

APPLIANCES 
Refrigerators 
Advanced Insulation -
High Efficiency Refrigerators • _- -
High Efficiency tooking Applla~ces 
Residential cooking ~ppilances 
Advanced Electrio cookt6ps 
Advanced 6vens 
sOlar COOker 
Commercial cooking Appliances 
Advanced Electric Fryers 
AdVanced Gas Fryers 
Advanced Burners 
Advanced Gas Griddles 
Advanced Ovens 
Dishwashers 
LOW Temperature Dishwashers 
Advanced High Temperature Dishwash~rs 
Advanced clothes Washers 
Advanced Clothes Dry~rs 
Advanced Office Equipment 

INDUSTRIAL APPLICATIONS 
Industrial Efficiency Improvements 
High Temperature Insulation 
Boiler and steam System Improvement 
Waste Heat Recovery 
Pinch Technology _ 
Advanced Industrial controls 
Industrial Process Load AdjUstment ._. 
Alternate/Advanced Process Technologies 
IndUstrial Process Heat Pumps 
Freeze Concentration 
Membrane processes 
Laser processing 
Advanced Industrial Refrigeration 
Advanced Glass processing _ - _ 
Advanced Heating~ Drying and curing process~s 
Infrared Heating 
Microwave Heati~g 
Advanced Gas-Fired Heaters 
solar Industrial process Heating 
Advanced combustion 
Radiant LoW NOX TUbe Burnars 
Advanced Radiant Heat Transfer 

25.0 ADVANCED MOTORS 
25.1 programmable DC Motors 
25.2 Variable speed Drive AC Motors 
25.3 stirling Engines 
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. (mSR End-use Technologies~ contiliuedf, 

26.0 . 
26.1 
26.2 
26,:) 
26.4 
26.5 
26.6 

~7.p 
27.1 
27.2 
27.3 
27.3.1 
~n,3.2 
27.3.3 

'27.3.4 

28.0 
28.1 
28.2 

'28i3 

29.0 
29.1 
29.2 
29.3 
29.4 . 
29:5, 
29.6 
29.7 
29.8 
29.9 

LOAD MANAGEMEtiT 
Time-of-Use Metering 
Direct LOad control 
Dynamic Price Sensing and 
Thermal Energy Storage 
customer Battery storage 
Energy Management systems 

COMMUNITY-SCALE TECHNOLOGIES 
District Heating 
Geothermal Direct Use 
Desalination 
HUlti-stAge Flash Distillation 
Multiple Effect Distillation 
ReVerse Osmosis oistilia'ti6n '." 
Mechanical and Thermal vapor compression Distillation 

ON-SITE ELECTRICITY PRODUCTION . 
Distributed Photovoltillc systems 
solar ThermalJPvHyb~!d ' 
Distributed wind Sys'tems 

TRANSMISSION TECHNOLOGIES 
Fle~ible AC Transmissi~n,system(FACTS) 
Amorphous-cored Transformers 
Dynamic Monitoring 
superconductoi."s 
solid-state Arrester' 
system control and Data AcqUisition 
synthetio Taped cabie 
HVDC circuit Breakers 
High Phase order Transmission 
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30.0 
30.1 
~OiL1 
30.1.2 
30.1.3 
30.2 
30.2.1 
30.2.2 
3().~.3 
30.3 
30.3.1 
30.3.2 
30.3~3 
3-0. " 
30.4~1 
30.4.2 
30.4.3 
30.5 
30.5.1 
~O.5.2 
30.5.3 
30.5.4 
30.6_ 
30.6.1 
30.6.2 
30.6.3 

ALTERNATIVE TRANSPORTATIOtf FtTEil(·, --
Methanol -
Methanol Light Duty c 

Methanol Medium Duty, 
Methanol Heavy Duty -
Ethanol 
Ethanoi Light Duty 
Ethan6l Medium Duty 
Ethanol Heavy Duty 
Natural Gas 
Natural Gas Light fiu-ty 
Natural Gas Medium Duty 
Natural Gas Heavy Duty _-­
Liquid Petroleum Gas (LPG) 
LPG Liqht Duty 
LPG Medium Duty 
LPG Heavy Duty 
Electricity 
Electricity Light Duty 
Electricity Medium Duty 
Electricity Heavy Duty 
Electricity Rail 
Hydrogen 
Hydrogen Light Duty 
Hydrogen Medium Duty 
Hydrogen Heavy Duty 

31.0 VEHICLE EFFICIENCY 
~1.1 En<Jine Effioi~l!cy -. 
31.2 Dr1Ve Train Effici~ncy 
31.3 Rolling Resistance improvements 
31.4 Body ImprOVements -

(END OF EXHIBIT 1) 
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