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Exhibit 7 
Overview of the FPL Natural Gas Hot Water Research Project 
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GAS HOT WATER, , . OVERVIEW 

RESULTS OF THE FLORIDA POWER AND LIGHT (FPL) NATURAL GAS (GAS) HOT WATER RESEARCH PROJECT ARE 
PRESENTED IN THIS REPORT. 

This report describes the research approach through a presentation of the primary analysis activities and 
data sources. 

First the methods and results are presented from the hot water end-use metering (EUM) assessment. This 
assessment consists of an in-depth analysis of hot water loads and gas/electric consumption, measured 
using FPL program evaluation and gas research EUM samples. 

Then a hot water usage model is presented that was developed for this study, based upon research 
conducted by the Lawrence Berkeley Laboratory.' 

Next typical customer hot water usage profiles are developed using FPL evaluation sources, and integrated 
comparisons are made of the cost to install and operate gas and electric technologies for several customer 
segments. 

Modeling Patterns of Hot Water Use in Households, LBL-37805, November 1996; and 
The Effect of Efficiency Standards on Water Use and Water Heating Energy Use in the U.S.: A Detailed End-Use Treatment, LBL-35475, 
Mav 1994. 
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Exhibit 2 
Analysis Steps Supporting the FPL Gas Hot Water Research Project 
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GAS HOT WATER. . . RESEARCH OBJECTIVES AND ANALYSIS STEPS 

THE PURPOSE OF THIS PROJECT IS TO ASSESS THE FEASIBILITY OF GAS APPLIANCE FUEL SWITCHING IN FPL 
SERVICE TERRITORY, BY DEVELOPING THE BEST AVAILABLE ESTIMATES OF CUSTOMER PAYBACK AND COST- 
EFFECTIVENESS FOR AVAILABLE TECHNOLOGIES IN THE FLORIDA MARKET. 

The methods used incorporate the costs to purchase and install new hot water equipment (including the 
costs to obtain gas utility service), equipment rebates that are offered by the Florida gas utilities, monthly 
gas and electric usage, FPL system peak hour hot water electric demand, and electric and gas utility rates. 

The end product supports a FPL system-wide cost-effectiveness assessment for all stakeholders, to identify 
new DSM technologies. 

As illustrated in the facing exhibit, three primary objectives were identified at the outset of this project to 
ensure a successful assessment of gas hot water fuel switching opportunities. 

- Hot Water End-Use Metering Research. Twenty-one gas hot water sites were monitored and analyzed 
to determine hot water loads and gas hot water fuel usage. 

- Hot Water Model Development and Calibration. The above hot water usage profiles are used to 
support hot water model calibration. 

- Typical Customer Hot Water Assessment. Typical customer hot water load and gas and electricity use 
estimates are derived by Department of Community Affairs (DCA) climate and house type. The 
integration of these estimates with utility rates and equipment costs are used to evaluate the economic 
feasibility of gas hot water fuel switching. 

CUSTOMER-BASED COST-EFFECTIVENESS RESULTS ARE PROVIDED AT THE CONCLUSION OF THIS REPORT. 
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Exhibit 3 
Monitoring Approach 

Recorder Information 

Estimated Estimated 
Maximum Minimum 

Pulse Demand Demand 

Water 
Temp 

Channel Description 

Gas Input 

r Water 

Heater 

Units 
Measured Description 

Diaphragm 

Positive 

Btu Meter 

0 Water Out 

Manufacturer 

Equimeter 

OmegdKent, 

ABB 

PSI 

PSI 

Temp 

Measured Accuracy Resolution Rate Rate 
Cubic Feet 

of Gas * 2% 1000 Btu 125,000 Btuh 13,000 Btuh 

Gallons * 2 %  1 Gallon 180gph NA 

Water 
Temperature f 2°F 0.54"F NA NA 

Water 
Temperature f 2°F 0.54"F N A  NA 

QGas Flow 

Hot Water Flow 

Inlet Water 

Temperature 

Supply Water 
remperatu re 

Displacement 

Pulse Type 

Temperature 

Pulse Type 
Temperature 

Gallons Meter 

"F Sensor 

"F Sensor 



GAS HOT WATER, . . END-USE METERING RESEARCH 

GAS HOT WATER METERING EQUIPMENT WAS INSTALLED IN THIS RESEARCH EFFORT IN ORDER TO VERIFY GAS 
EQUIPMENT PERFORMANCE IN THE FLORIDA CLIMATE (WHERE INLET WATER TEMPERATURES ARE RELATIVELY 
HIGH). 

The facing exhibit shows the monitoring approach used to measure gas use at 16 customer sites, and gas use and 
hot water load at five additional EUM points. 

The monitoring points shown support both hot water load model calibration and gas hot water performance 
calibration. In effect, these data support a continuous assessment of gas hot water efficiency throughout the 
24-month monitoring period. 

- For five sites the hot water load (Btu output) was measured directly. We refer to these customer sites as 
"EF-EUM" points throughout the remainder of this report. The monitoring points include the following 
gathered at five-minute intervals: 
.. Inlet water temperature (cold) 
.. Inlet supply water flow 
.. Outlet supply water temperature (hot) 

- For the other 16 sites the hot water load is derived using a relationship between gas usage (Btu input) 
and hot water load (derived within the sample of five EF-EUM sites). 

GAS HOT WATER EUM METHODS AND RESULTS ARE USED TO CALIBRATE THE HOT WATER MODEL THAT IS 
DESCRIBED ON THE FOLLOWING PAGE. 
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Exhibit 4 
Hot Water Model Description 
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GAS HOT WATER, . , MODEL DESCRIPTION 

THE APPROACH USED TO ESTIMATE HOT WATER LOADS FOR BOTH GAS HOT WATER AND BASELINE ELECTRIC 
HOT WATER SYSTEMS IS ILLUSTRATED IN THE FACING EXHIBIT. 

This model was used to calculate customer hot water loads both within the research sample (including 
model calibration using comparisons with metering-based hot water load estimates) and for typical FPL 
customers. 

The hot water model uses customer-measured EUM profiles, and hot water usage data based on on-site 
audits and telephone surveys. The data contributing to the hot water model consists of both behavioral and 
population-level components. 

- The behavioral data include the number of showers per week, number of baths per week, number of 
clothes washes per week, number of dishwashes per week, and the presence of faucet and shower low- 
flow plumbing fixtures. 

- The population data include fixed assumptions regarding appliance usage (such as UECs and 
loadshapes), appliance efficiency ratings (like EF), and water inlet and outlet temperature profiles. 

ONCE CALIBRATED, THIS HOT WATER MODEL IS USED TO ASSESS TYPICAL CUSTOMER HOT WATER LOADS, AS 
DEMONSTRATED ON THE FOLLOWING PAGE. 
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No. of showers per day 880 2.6 - Evaluation audit data 

Length of each shower' (minutes) NA 6.5 - Engineering judgement 

No. of baths per day 845 0.17 - Evaluation audit data 

Hot water temperature setting (OF) 873 125 - Evaluation audit data 

Low-flow shower head saturation 870 41% Evaluation audit data 

Clothes washer saturation 776 91% FPL Appliance Saturation Survey 

I 

I 

Exhibit 5 

~~ 

Clothes washes per day" 

Dishwasher saturation 

Dishwasher washes per day** 

Faucet aerator saturation 

Typical Customer Hot Water Use Profiles 

073 0.72 - Evaluation audit data 

776 71% FPL Appliance Saturation Survey 

629 0.56 - Evaluation audit data 

883 58% Evaluation audit data 
I 

1 I II I I I 1 

Ground water inlet water temperature**** (VI I 4 74 - a4 - 4 EUM points 

Surface water inlet water temperature**** (OF) 1 68 - 83 - 1 EUMpoint  

Electric Hot Water Baseline Energy Factor (EF) 0.90 - Energy Policy and Conservation Act 

Gas Hot Water Baseline Energy Factor (EF) 0.54 - Energy Policy and Conservation Act 

Single Number of occupants per home I 1,237 ' 2.0 - FPL Appliance Saturation Survey 

Family Clothes washer saturation 357 59% FPL Appliance Saturation Survey 

Numberof  1 Mean 1 I 
Contributing Value per Percentage 

Attached I 

n 

Dishwasher saturation 357 76% FPL Appliance Saturation Survey 

Faucet aerator saturation 154 47% Evaluation audit data 

Seasonal OccuDancv rates*** (%I 1.237 76 - 98 - FPL Aooliance Saturation Survev 

Observations Home of Homes Source of Data House Type 

Single Number of occupants per home 1,604 

Hot Water Use Characteristics 

2.7 - FPL Appliance Saturation Survey 

Mobile 

Home 

Family 

Detached 

I .  . .  , I  

Number of occupants per home 262 2.2 - FPL Appliance Saturation Survey 

Clothes washer saturation 39 78% FPL Appliance Saturation Survey 

Dishwasher saturation 39 44% FPL Appliance Saturation Survey 

ISeasonaI occwancv rates*** (%I II 1.604 I 94 - 99 I - IFPL ADDliance Saturation Survey II 

Faucet aerator saturation II 16 I - I 0% IEvaluationauditdata 
~ 

Seasonal occupancy rates*** (%) 11 1,237 I 6 9 - 9 8  I - IFPL Appliance Saturation Survey 

The number of minutes per shower was set to a constant for all customers as part of the model calibration process. 

** The number of clothes washes or dishwashes per day is  calculated for a popluation of customers that have each appliance, excluding zero's. 

*** Occupancy rates vary seasonally and reglonally, and were modeled using an average that was derived for each month. 
**** Inlet water temperatures vary seasonally, and were modeled using an average that was derived for each month. 

Average audit responses suggested a range from 9-1 0 minutes. The LBL default is 5 minutedshower. 

EUM-based water temperature ranges were verified using reported finished water temperatures, obtained through interviews with water utilities 



GAS HOT WATER, . . TYPICAL CUSTOMER ASSESSMENT 

DATA RELATED TO HOT WATER LOADS, PREVIOUSLY GATHERED FOR USE IN DSM EVALUATION ACTIVITIES AND 
OTHER FPL SYSTEM-WIDE OBJECTIVES, WERE OBTAINED FOR USE ON THIS PROJECT. 

These valuable data were used to estimate typical customer appliance holdings and other important data related to 
hot water loads. 

Research-specific results were leveraged to the general FPL population using the wealth of FPL-specific data 
mentioned above and identified in the facing exhibit. Self-report behavioral data (from on-site audits and 
telephone surveys) were combined with available data on geographic/seasonal customer trends affecting 
hourly hot water consumption. 

These hot water loads were then converted to fuel consumption using an energy factor (EF) term. 

- EF is a dimensionless term that represents the ratio of hot water load delivered to electricity or gas used. 

- Baseline EF were derived for gas and electric systems using manufacturing standards for water heaters 
mandated by the Energy Policy and Conservation Act (Public Law 94-163) and the National Appliance 
Energy Conservation Act (100-12). The resulting EF ratings for 40 gallon storage hot water heaters is 0.54 
and 0.90 for gas and electric hot water systems, respectively. 

Using the calibrated model, in conjunction with typical customer behavior and appliance holdings, typical 
customer hot water usage estimates were derived for gas and electric appliances. 

Electric water heater peak-hour demand usage was then estimated by applying hourly hot water profiles 
(derived using FPL’s program evaluation EUM resources). 

THE RESULTING FUEL USE ESTIMATES ARE USED IN THE CUSTOMER-BASED COST-EFFECTIVENESS ASSESSMENT, 
PRESENTED ON THE FOLLOWING PAGE. 

5 FPL Gus Hot Water Research Project 
June 1999 



FPL Gas Hot Water Research Project 
Iune 1999 

Bulldlng 
Type 

#ingle 
omlly 
letochec 
'ngle 
"ly 
.itached 
loblle 
ome 

- 
DCA 

Cllmate 
Zone 

Jorth 
Zentrol 
;outh 
'orth 
:entroi 
x th  
orth 
:entrai 
x t h  

- 
- 

Exhibit 6 
Hot Water Usage and Cost Resulfs 

Supporting the Assessment of Gas Fuel Switching Cost- Effectiveness 

Water Heater Ins 

Gas Water 
Heater 

Installed 
Cost with 

Charge- Less 

illed Costs Water Heater Operating Costs Electric Impacts"" 

I I 

426 19 482 105 184 1858 153 0.16 0.46 415 -31 

- Costs to install an electric or gas water heater includes a 'base' cost of $425, which covers the water heater equipment and the labor to install each OpPliOnCe. 
There are also addltlonal costs for gasline extenslans and stubs, chimney work, water piplng, disconnect wiring. permit fees. and conversion-related repairs. 
These additional cost estimates are based upon the results from an electtic-to-gas water heater conversion program in Consumers Power Company Service terrftol 
That program was sponsored by the Michigan Public Service Commission (Home Energy Magazine Online. March/April 1994). 

*' Peoples Gas, representlng the North and South climates, offers a $440 rebate to fuel switch from an electric to gas water heater. 
City Gas representing the Central climate. offers a $525 rebate to fuel swltch from on electric to gas water heater. 

'** The gas Connection charge Is only applicable to the customers In FPL servlce territory that do not have gas Service prior to the fuel switch. 
FPL appliance soturatlon survey records indicate that the percentage of residential customers (that have gas service avallabie. electric water heaters. but no g, 
77.2% of slngie family detached homes, 85.3% of single family attached homes, and 53.6% of mobile homes. 
The connection charge IS applied to these percentages when estlmatlng the full gas hot water lnstaiiation Costs. 
Peak demand impacts are the reduction in peak hour usage for customen that fuel switch from an electric to gas hot Water heater. 
Preliminary life cycle cost estimates assume no inflation and a discount rate of zero. 
A 13 year life for the equipment is assumed for both electric and gas storagesystems, based on ACEEE, and verlfied using Lawrence Berkeley Loboratow sourc 

*..* ..... 



GAS HOT WATER. . . CUSTOMER-BASED COST EFFECTIVENESS 

HOT WATER END-USE RESEARCH RESULTS INDICATE THAT A SWITCH TO A GAS WATER HEATER FROM ELECTRIC 
IS NOT CURRENTLY COST EFFECTIVE, IN SPITE OF THE SUBSTANTIAL REBATES THAT ARE PROVIDED BY GAS 
UTILITIES. 

As illustrated in the facing exhibit, gas water heaters have both a higher first cost and, in most cases, higher 
monthly energy costs than electric water heaters. The later is true because most fuel switch opportunities in FPL 
service territory are for all electric customers (i.e., the gas water heater that is added is the only gas appliance in the 
house), and for those customers the entire monthly customer charge is applied to the gas water heater. 

To assess the economic viability of a customer decision to purchase a gas water heater, the incremental life 
cycle cost for the gas hot water fuel switch investment is calculated. A simple formula is applied, assuming 
no inflation and a discount rate of zero. The results are not favorable for the gas fuel switch investment, 
especially given that the gas hot water heater installed costs almost always exceed those of an electric 
system, and the utility costs are greater for the gas system than those of the electric system. 

These results are based on an assessment that assumes natural replacement customer actions, rather than 
discretionary retrofit. That is, it is assumed that a customer who is considering a fuel switch to gas will be 
replacing the hot water system, regardless of fuel choice. 

The gas connection charge is only applicable to the customers in FPL service territory that do not have gas 
service prior to the fuel switch. Gas utility personnel who were interviewed indicated that the actual costs 
to install gas service from the street to the house are approximately $600-750. However, customers are only 
responsible for the $20-25 connection fee (which is applied only to the fraction of customers with all electric 
service prior to the retrofit). 
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Exhibit 7 
Gas Water Heating vs Competing Equipment Cost-EHectiveness 
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GAS WATER HEATlNG . . . COST-EFFECTIVENESS. . . PARTICIPANT RATIO AND RIM RATIO 

HOT WATER END-USE RESEARCH RESULTS INDICATE THAT A SWITCH TO A GAS WATER HEATER FROM ELECTRIC 
IS NOT CURRENTLY COST EFFECTIVE FOR THE PARTICIPANT OR THE UTILITY. 

As illustrated in the facing exhibit, gas water heating is not a cost-effective solution for the utility and the 
participant. In Case 1 the participant incentive level was set to ensure a participant ratio of 1-01 however, 
in that scenario the measure failed the RIM test with a ratio of -5646. In Case 2 the participant incentive 
levels were set to $0 in order to maximize the RIM ratio and it didn't pass the Participants or RIM test. 

The following CPF run indicates that it is not possible for the technology of residential gas water heating to be cost- 
effective for both the participant and the utility. 
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INPUT DATA -PART 1 CONTINUED 
PROGRAM METHOD SELECTED: REV-REO 

PROGRAM NAME. Gas Water HeaterwllOOO participants In 2000 

PROGRAM DEMAND SAVINGS & LINE LOSSES 

(1) CUSTOMER kW REDUCTION AT METER ............................. 
(2) GENERATOR kW REDUCTION PER CUSTOMER ................ 

(4) GENERATOR kWh REDUCTION PER CUSTOMER ............ 

(7) CUSTOMER kWh INCREASE ATMETER ............................. 

(3) kW LINE LOSS PERCENTAGE ............................................. 

(5) kWh LINE LOSS PERCENTAGE .......................................... 
(6) GROUP LINE LOSS MULTIPLIER ........................................... 

ECONOMIC LIFE 8 K FACTORS 

(1) STUDY PERIOD FOR THE CONSERVATION PROGRAM ..... 
(2) GENERATOR ECONOMIC LIFE .......................................... 
(3) T&D ECONOMIC LIFE ...................................................... 
(4) K FACTOR FOR GENERATION ............................................. 
(5) K FACTOR FOR T 8  D ............................................... 

unLlTy8 CUSTOMER COSTS 

(1) ~ ~ L ~ N o N  RECURRING COSTPER CUSTOMER ........... 
(2) UTlLrrY RECURRING COST PER CUSTOMER .................... 
(3) UTILITY COSTESCALATION RATE .................................... 
(4) CUSTOMER EQUIPMENT COST .......................................... 
(5) CUSTOMER EQUIPMENT ESCALATION RATE .................. 
(6) CUSTOMER 0 8 M COST .................................................. 
(7) CUSTOMER 0 & M COST ESCALATION RATE ................... 
(6) INCREASED SUPPLY COSTS .............................................. 
(9) SUPPLY COSTS ESCALATION RATES ................................. 
(10) UllLrrY DISCOUNTRATE .................................................... 
(1 1) u n L m  AFUDC RATE ........................................................... 
(12) umrw NON RECURRING REBATE~INCENTNE ................ 
(13) u n m  RECURRING REBATE~INCENTNE ........................ 
(14) UTILW REBATEllNCENTNE ESCALATION RATE ......... 

021 kW 
0.26 kW 
9.01 % 

1,996.3 kWh 
7.02 % 

1 0000 
0 0  kWh 

27 YEARS 
30 YEARS 
35 YEARS 

1.61524 
1.46965 

*** UCUST 
*** UCUST ... %.. 

*- UCUST 
*** %" 
*** UCUSTMR 
*** %" 
*** $ICUSTMR 
*** %" 

8.96 % 
10.30 % 

*- $/CUST 
*** SlCUST f.. om 

N. AVOIDED GENERATOR AND T&D COSTS 

(1) BASEYEAR .................................................................. 
(2) INSERVICE YEAR FORAVOIDEO GENERATING UNIT .... 
(3) INSERVICE YEAR FOR AVOIDED TSD ........................... 
(4) BASE YEAR AVOIDED GENERATING COST .................... 
(5) BASE YEAR AVOIDED TRANSMISSION COST .. . . . . . . . . . .  
(6) BASE YEAR DISTRIBUTION COST .................................. 
(7) GEN, TRAN 8 DBT COST ESCALATION RATE ................. 
(8) GENERATOR FIXED 0 8 M COST ...................................... 
(9) GENERATOR FIXED OBM ESCALATION RATE . . . . . . . . . .  
(10) TRANSMISSION F W D  0 8 M COST 
(11) DISTRIBUTION FIXED 0 8 M COST ................................ 

...................... 

(12) T8D FIXED O&M ESCALATION RATE .......................... 
(13) AVOIDED GEN UNITVARIABLE 0 8 M COSTS ............... 
(14) GENERATOR VARRBLE 08M COST ESCALATION RATE 
(15) GENERATOR CAPACITY FACTOR ............................... 
(16) AVOIDED GENERANG UNITFUEL COST .................... 
(17) AVOIDED GEN UNITFUEL COSTESCALATION RATE 

NON-FUEL ENERGY AND DEMAND CHARGES 

(1) NON FUEL COST IN CUSTOMER BILL ............................. 
(2) NON-FUEL COST ESCALATION RATE ................................. 
(3) DEMAND CHARGE IN CUSTOMER BILL ............................. 
(4) DEMAND CHARGE ESCALATION RATE .............................. 

V. 

PSC FORM CE 1 
PAGE 1 OF 1 

1998 
2005 

2001 2005 
519 $/kW 
70 SkW 
-50 $Ikw 

35 S W N R  
170 %" 

410 %*' 
273 W W  

1301 $/kW 
410 %- 

0067 CENTSlkWh 
270 %" 
91% ** (In-se~ce year) 
2 17 CENTS PER kWh" (InseMce y 
175 %" 

'** CENTSlkWh 
**+ % 
*** $kWIMO 
*** % 

* SUPPLEMENTAL INFORMATION NOT SPECIFIED IN WORKBOOK 
** VALUE SHOWN IS FOR FIRSTYEAR ONLY (VALUE VARIES OVER TIME) 
-* PROGRAM COST CALCULATION VALUES ARE SHOWN ON PAGE 2 



. HPUTDATA - PART 1 CONTINUED 
PROGRAM MEMOD SELECTED REV-REO 

PROGRAM NAME: Gas Water Heater w11OOO participants in 2000 

(1) (2) (3) (4) (5) (8) (7) (8) (9) (10) 
unLFpl TOTAL ENERGY DEMAND 

PROGRAM COSTS OTHER UTlLrPl CHARGE CHARGE PARTICPANT PARTKIPANT OTHER TmAL 

INCENTIVES INCENTIVES COSTS COSTS LOSSES LOSSES COSTS COSTS COSTS COSTS 
YEAR ym) $(m) $(coo) t(ooo) b(o00) ym) S(OO0) s(Oo0) S(OO0) t(000) 

WlTHOUT UllLlTy UTlLlTy PROGRAM REVENUE REVENUE EQUIPMENT O&M PARTICIPANT PARTICIPANT 

1998 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 
2000 22 122 0 144 69 0 20 97 0 117 
2001 0 0 0 0 139 0 0 199 0 199 
2002 0 0 0 0 139 0 0 204 0 204 
2003 0 0 0 0 141 0 0 210 0 210 
2004 0 0 0 0 141 0 0 215 0 215 
2005 0 0 0 0 143 0 0 221 0 221 
2006 0 0 0 0 142 0 0 227 0 227 
2007 0 0 0 0 143 0 0 233 0 233 
2008 0 0 0 0 144 0 0 240 0 240 
2009 0 0 0 0 144 0 0 246 0 246 
2010 0 0 0 0 147 0 0 253 0 253 
201 1 0 0 0 0 147 0 0 260 0 260 
2012 0 0 0 0 148 0 0 268 0 268 
2013 0 0 0 0 149 0 0 276 0 276 
2014 0 0 0 0 151 0 0 284 0 284 
2015 33 122 0 155 1 52 0 30 292 0 322 
2016 0 0 0 0 153 0 0 300 0 300 
201 7 0 0 0 0 153 0 0 309 0 309 
201 8 0 0 0 0 154 0 0 318 0 318 
2019 0 0 0 0 155 0 0 327 0 327 
2020 0 0 0 0 158 0 0 337 0 337 
2021 0 0 0 0 157 0 0 347 0 347 
2022 0 0 0 0 158 0 0 357 0 357 
2023 0 0 0 0 159 0 0 367 0 367 
2024 0 0 0 0 160 0 0 378 0 378 

NOM 55 244 0 299 3,639 0 50 8,766 0 6.816 
NPV 26 131 0 157 1,247 0 24 2,119 0 2,143 

* SUPPLEMENTAL INFORMATION NOT SPECIFIED IN WORKBOOK 
** NEGATIVE COSTS WILL BE CALCULATED AS POSmVE BENEFllS FOR TRC AND RIM TESTS 

J 



CALCULAllON OF GEN K-FACTOR 
PROGRAM METHOD SELECTED REV-REQ 

PROGRAM NAME: Gas Water Healer w11000 participants in 2000 

(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
PRESENT 

(2) 

OMER TOTAL WORM CUMULATNE 
PREFERRED COMMON INCOME TAXES & DEFERRED FIXED FIXED PWFKED 

RATEBASE DEBT STOCK EQUrrY TAXES INSURANCE DEPREC. TAXES CHARGES CHARGES CHARGES 
MID-YEAR 

YEAR S(OO0) S(000) s(000) S(OO0) J(000) $(ooo) S(o00) “0) S(oO0) S(o00) $(OW) 
2005 172 6 0 12 7 2 6 0 34 34 34 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
201 5 
2016 
201 7 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 

165 
157 
149 
142 
134 
127 
121 
114 
107 
101 
94 
88 
81 
75 
68 
61 
55 
48 
42 
36 
31 
28 
24 
20 
17 
13 
9 
6 
2 

H SERVICE COS ($030) 
IN SERVICE YEAR 
BOOK LIFE (YRS) 
EFFEC. TAX RATE 

DISCOUNT RATE 
OTAX a INS RATE 

6 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

173 
2005 

30 
38.575 
8.98% 
1.40% 

11 
11 
10 
10 
9 
9 
8 
8 
7 
7 
6 
6 
6 
5 
5 
4 
4 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
0 
0 

5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
2 
2 
2 
2 
1 
2 
4 
4 
3 
3 
3 
3 
3 
3 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

33 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
15 
14 
13 
12 
12 
11 
11 
10 
10 
9 
9 

30 
26 
23 
21 
18 
16 
14 
13 
11 
10 
9 
8 
7 
8 
5 
4 
4 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 

64 
90 

113 
134 
152 
168 
183 
195 
206 
216 
225 
232 
239 
245 
250 
254 
258 
261 
264 
267 
269 
271 
272 
274 
275 
276 
277 
278 
279 

CAPITAL STRUCTURE 

DEBT 45% 7.60 % 
SOURCE I WEIGHT I COST K-FACTOR = CPWFC I IN-SVC COST = 1.61524 

PIS 0% 0.00 % 
CIS 55% 12.50 % 

PSC FORM CE 1.1A 
PAGE 1 OF 2 



I page 4a DEFERRED TAX AND MID-YEAR RATE BASE CALCULATION 
PROGRAM METHOD SELECTED: REV-REO 

PROGRAM NAI Qas Water Heater w11ooO partic 

PSC FORM CE 1.lA 
PAGE 2a OF 2 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

BOOK 9CCUMULAlEC DEFERRED 
ACCUMULATED ACCUMULATECDEPREClATOh BOOK DEPR TAX TOTAL ANNUAL 9CCUMULATED 

TAX TAX TAX BOOK BOOK FOR FOR DUE TO EOUW BOOK DEPR (lO)*(ll) SALVAGE JEFERRED TA) DEFERRED 
DEPREClATOhDEPREClOhDEPREClAilOhDEPREC~~hDEP~C~T0h)EFERRED TNIEFERRED TA)DEPREClATlOh AFUDC RATE TAXRATE TAXRATE (9H12)+(13) TAX 

YEAR SCHEDULE $(ooO) S(oO0) s(o00) I(OO0) $(m) s(oO0) $(m) s(OO0) MINUS 1/LIFE $(ooO) $(ooo) $(ow) S(OO0) 
2CQ5 3 75% 6 6 6 6 5 5 0 13 0 0 0 0 (3) 
2006 7 22% 12 18 6 12 5 11  3 13 0 0 0 3 0 
2007 6 68% 11 30 6 17 5 16 2 13 0 0 0 2 2 
200a 6 18% 10 40 6 23 5 21 2 13 0 0 0 2 4 

2010 5 29% 9 58 6 35 5 32 1 13 0 0 0 1 7 
201 1 4 89% 8 66 6 40 5 37 1 13 0 0 0 1 8 
2012 4 52% 8 74 6 46 5 43 1 13 0 0 0 1 9 
2013 4 46% 7 81 6 52 5 48 1 13 0 0 0 1 10 
2014 4 46% 7 89 6 58 5 53 1 13 0 0 0 1 1 1  
201 5 4 46% 7 96 6 63 5 59 1 13 0 0 0 1 12 
2016 4 46% 7 104 6 89 5 64 1 13 0 0 0 1 13 
201 7 4 46% 7 111 6 75 5 69 1 13 0 0 0 1 13 
2018 4 46% 7 119 6 81 5 75 1 13 0 0 0 1 14 
2019 4 46% 7 1 28 6 86 5 80 1 13 0 0 0 1 15 
2020 4 46% 7 134 6 92 5 85 1 13 0 0 0 1 16 
2021 4 48% 7 141 6 98 5 91 1 13 0 0 0 1 17 
2022 4 46% 7 149 6 104 5 96 I 13 0 0 0 1 17 

Mo9 5 71% 10 49 6 29 5 27 2 13 0 0 0 2 6 

m23 4 46% 7 156 6 109 5 101 1 13 0 0 0 1 18 
2024 4 46% 7 164 6 115 5 107 1 13 0 0 0 1 19 
2025 2 23% 4 107 6 121 5 112 (1 ) 13 0 0 0 (1) 18 

2028 0 00% 0 167 6 138 5 128 (2) 13 0 0 0 (2) 12 
2029 0 00% 0 167 6 144 5 133 (2) 13 0 0 0 (2) 10 
2030 0 00% 0 167 6 150 5 139 (2) 13 0 0 0 (2 ) 8 

2032 0 00% 0 167 6 161 5 149 (2 ) 13 0 0 0 (2) 4 
m33 000% 0 167 6 167 5 155 (2) 13 0 0 0 (2) 2 
2034 0 00% 0 167 6 173 5 160 (2) 13 0 0 0 (2) 0 

2026 0 00% 0 167 6 127 5 117 (2) 13 0 0 0 (2) 16 
2027 0 00% 0 167 6 132 5 123 (2) 13 0 0 0 (2 ) 14 

2031 0 00% 0 167 6 155 5 144 (2) 13 0 0 0 (2) 6 

EAR SALVAGE I COST OF REMOVAL 
EFERRED TAXES DURING CONSTRUCTION (SEE PAGE 5) 

OOK DEPR RATE - 1ILISEFUL LIFE 3.33 



DEFERRED TAX AND MID-YEAR RATE BASE CALCULATION 
PROGRAM METHOO SELECTED: REV-REQ 

PROGRAM NAI Gas Water Heater w11oOO participants in 2oM) 

(2) (3) 14) (5) (a)’ (5W (6) (7) (8) 
END 

OF YEAR 
NET BEGINNING ENDING OF 

TAX TAX DEFERRED PLANT IN 4CCUMULATEf4CCUMULATEC YEAR RATE YEAR RATE MID-YEAR 

m 
2007 
2008 
2009 
2010 
201 1 
2012 
201 3 
2014 
201 5 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 

DEPREClATlOhDEPREClh TAX SERVICE DEPRECWTlOh DEF TAXES BASE BASE RATEBASE 
YEAR SCHEDULE $(oM)) $(m) $(coo) S(OO0) qm) S(o00) S(o00) S(oO0) 

2005 3 75% 6 0 187 6 (3) 175 169 172 
7 22% 12 3 161 12 0 169 161 165 
6 68% 
6 18% 
5 71% 
5 29% 
4 89% 
4 52% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 48% 
2 23% 
0 00% 
0 00% 
0 00% 
0 00% 
0 00% 
0 00% 
0 00% 
0 00% 
0 00% 

11 
10 
10 
9 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

155 
150 
144 
138 
132 
127 
121 
115 
109 
104 
98 
92 
86 
81 
75 
69 
63 
58 
52 
46 
40 
35 
29 
23 
17 
12 
6 

(0) 

17 
23 
29 
35 
40 
46 
52 
58 
63 
69 
75 
81 
86 
92 
98 

104 
109 
115 
121 
127 
1 32 
138 
144 
150 
155 
161 
187 
173 

2 
4 
8 
7 
8 
9 

10 
11 
12 
13 
13 
14 
15 
16 
17 
17 
18 
19 
18 
16 
14 
12 
10 
8 
6 
4 
2 
0 

161 
153 
145 
138 
131 
124 
117 
111 
104 
88 
91 
84 
78 
71 
65 
58 
52 
45 
38 
33 
30 
26 
22 
18 
15 
11 
7 
4 

153 
145 
138 
131 
1 24 
117 
111 
104 
98 
91 
84 
78 
71 
65 
58 
52 
45 
38 
33 
30 
26 
22 
18 
15 
11 
7 
4 
0 

157 
149 
142 
134 
127 
121 
114 
107 
101 
94 
88 
81 
75 
68 
61 
55 
48 
42 
36 
31 
28 
24 
20 
17 
13 
9 
6 
2 

PSC FORM CE 1.1A 
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* Column not specified in workbook 



PSCFORMCE 1.16 
PAGE 1 OF 1 

BOOK BASIS 
BOOK BASIS FOR DEF TAX TAX BASIS 

kONSTRUCTION CASH 153 153 153 
EQUITY AFUDC 13 

JEBT AFUDC 6 6 

(1) 

YEAR 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

YEAR 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

(2) 

NO.YEARS 
BEFORE 

INSERVICE 
-7 
6 
-5 
4 
-3 
-2 
-1 

(3) (41 (51 

PLANT CUMULATIVE YEARLY 
ESCALATION ESCALATION EXPENDITURE ~~ 

RATE FACTOR (%) 
0 00% 1 000 0 00% 
1 78% 1018 0 00% 
1.53% 1.033 0.32% 
2.64% 1.061 0.65% 
2.62% 1.088 13.85% 
2.28% 1.113 35.34% 
2.27% 1.139 49.84% 

(6) (7) 
CUMULATNE 

ANNUAL AVERAGE 
SPENDING SPENDING 

000 000 
000 000 
172 086 
3 58 3 51 

78 24 44 42 
204 20 185 63 
29450 434.98 

(YkW) (SAtW) 

(8) 
CUMULATIVE 

BEFORE WrrH AFUDC 

-7 OW 
8 000 
-5 086 
-4 3 59 
-3 4488 
-2 190 72 
-1 459 79 

NO YEARS SPENDING 

INSERVICE (SAtW) 

IN SERVICE YEAR 
PLANT COSTS 
AFUDC RATE 

100 00% 582 24 

@a)’ (8W (9) (sa)* (96)’ (k)’ 

AFUDC AFUDC AFUDC AFUDC INTEREST CPI 
(SntW] (s/kW) (WW) (WkW) (SAW) (WW) 

CUMULATNE YEARLY CUMULATIVE :ONSTRUCTION 
DEBT DEBT TOTAL TOTAL PERIOD CUMULATIVE 

000 O M 1  000 O M )  000 000 
0 00 000 000 ow 000 000 
0 03 0 03 0 09 009 0 07 0 07 
0 12 0 15 0 37 046 0 27 034 
154 1 69 4 63 5 09 3 40 3 74 
655 8 24 19 72 24 80 14 39 18 13 

15 86 24 09 47 73 72 53 3444 52 57 

(9dY (9e)’ (10) (11) 
CUMULATIVE INCREMENTAL CUMULATNE 

TAXES TAXES BOOK VALUE BOOK VALUE 

000 000 000 000 
0 00 000 000 000 
(0 01) (0 01 ) 1 80 1 80 
(0 06) (0 07) 3 95 5 75 
(0 72) (0 79) 82 87 88 62 
(3 03) (382) 22391 312 54 
(7 17) (1098) 34223 654 77 

DEFERRED DEFERRED YEAR-END YEARIND 

(SntW) (WW) (WkWl (SfkW) 

2005 
519 

10.30% 

24 09 72 53 52 57 (1098) 

1 
173 160 16 

654.77 

1 Column not specified in wMkbook 



INPUT DATA - PART 2 
PROGRAM METHOD SELECTED : REV-REQ 

PROGRAM NAMt Gas Water Healer w11oOO participants in 2000 

(1 ) (2) (3) (4) 
UTlLIlY 

TOTAL CUMULATIVE SYSlEM 

YEAR CUSTOMERS CUSTOMERS (CkWh) 

CUMULATNE ADJUSTED AVERAGE 

PARTlClPATlNEPARTlClPAllNC FUEL COST 

1998 0 0 2.00 
1999 0 0 2.23 
2000 1,000 1,000 2.45 
2001 1 .m 1 .m 2.73 
2002 1.000 1,000 2.61 
2003 1 ,oOO 1 .m 2.60 
2 m  1,000 1 ,000 2.78 
2005 1 ,m 1,000 2.93 
2006 1 . m  1,ooO 3.01 
2007 1.000 1,m 3.13 
2008 1,000 1,000 3.07 
2 m  1.m 1 ,000 3 15 
2010 1,000 I ,000 3 14 
201 1 1 . m  1,000 3.32 
2012 1 ,m 1,000 3.38 
201 3 1 ,000 1 ,000 3.47 
2014 1 ,000 1,000 3 55 
201 5 1,000 1 .m 3.58 
2016 1.000 1,000 3.62 
2017 1,000 1,000 3.75 
2018 1,000 1,000 3.93 
2019 1 .m 1,000 4.09 
2020 1 ,000 1 .ooo 4.23 
2021 1,000 1 ,m 4 32 
2022 1 .om 1 ,000 4.41 
2023 1 ,m 1 ,000 4.53 
2024 1.000 1,000 4.64 

(5) (6Y (7) (8) (9) 

AVOIDED INCREASED 
MARGINAL MARGINAL REPLACEMEN? PROGRAM kWPROGRAM kWh 
FUEL COST FUEL COST FUEL COST IFFECWENES IFFECWENESS 

(CkWh) (CkWh) (ClkWh) FACTOR FACTOR 
2.00 4 01 000 100 1 .00 
2 23 3.92 000 1.00 100 
2.45 4 75 0.00 1 00 1.00 
2.73 5 52 000  1.00 1.00 
2.61 3.63 000 1 .00 100 
2.80 3.97 0.00 1 .00 1.00 
2.78 4.48 000 1 .00 1 .00 
2.93 5.33 3.25 100 1 .00 
3.01 5.42 3.34 1.00 1.00 
3.13 6.29 3.49 1.00 1 .w 
3.07 5.47 3.45 1.00 1 .w 
3.15 5.57 3.60 1.00 1.00 
3.14 6.05 3 57 1.00 100 
3.32 6.31 3.71 1.00 1.00 
3.38 6.42 3.77 1.M) 1 .w 
3.47 6.48 3.84 1.00 1 .OO 
3 55 6.62 3.92 1 .00 1 .00 
3 58 6.63 3.95 1.00 100 
3.62 6.58 4.00 1.00 1 .XI 
3.75 7.54 4.13 1.00 1.00 
3 93 8 80 4.35 100 100 
4.09 10.25 4.55 1.00 1 .oo 
4.23 10.47 4.79 1.00 1.00 
4.32 10.81 4.86 1.00 1 .00 
4.41 11.31 4.97 1 .OO 1 .00 
4.53 11.92 5.10 I .OO 1 .XI 
4.64 12 54 5.23 1 .oo 1.00 

PSC FORM CE 1.2 
PAGE 1 OF 1 

I ' M I S  COLUMN IS USED ONLY FOR LOAD SHIFTING PROGRAMS WHICH SHIFTCONSUMPTION TO OFF-PEAK PERIODS 
M E  VALUES REPRESENT M E  OFF PEAK SYSTEM FUEL COSTS. 



AVOIDED GENERATING BENEFITS 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAMf Gas Water Heater wll000 participants in 2MM 

(3) (4) (5) (7) 
(a) AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED 

GEN UNIT GEN UNIT GEN UNlT GEN UNIT REPLACEMEN1 GEN UNIT 
CAPACrpl COS FKED 08M VARIABLE O W  FUEL COST FUEL COST BENEFrrS 

(2) 

YEAR S(O00)  S(OO0) S(o00) S(o00) S(o00) S(OO0) 
1998 0 0 0 0 0 0 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 

0 
0 
0 
0 
0 
0 
34 
33 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
15 

0 
0 
0 
0 
0 
0 

12 
13 
13 
14 
14 
15 
15 
16 
17 
17 
18 
19 
19 
20 
21 
22 
23 
24 
24 
25 

0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

0 
0 
0 
0 
0 
0 
48 
48 
49 
50 
50 
48 
49 
51 
52 
54 
55 
56 
57 
59 
61 
63 
e4 
66 
74 
74 

0 
0 
0 
0 
0 
0 
60 
72 
76 
75 
78 
74 
77 
79 
79 
80 
81 
81 
84 
89 
94 
99 

100 
102 
105 
107 

0 
0 
0 
0 
0 
0 

25 
22 
19 
20 
17 
19 
16 
18 
17 
17 
17 
18 
18 
13 
10 
7 
7 
6 

12 
10 

PSC FORM CE 2.1 
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NOM 476 359 44 1,124 1,700 304 
NPV 145 88 11 288 437 94 



AVOIDED TBD AND PROGRAM FUEL SAVINGS 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAME Gas Water Heater wllo00 participants in 2000 

(1 1 (2 ) (3) (4) (5) (6) (7) (8) (8aY 
TOTAL TOTAL 

AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED PROGRAM 
TRANSMlSSl0ETRANSMlSSK)ETRANSMISSIO~ DISTRlBUllON DISTRIBUTION DISlTilBUTION PROGRAM OFF-PEAK 

CAP COST ORM COST COST CAP COST OEM COST COST FUEL SAVINGS PAYBACK 
YEAR s(o00) S(oo0) $(m) s(oo0) S(oo0) qooo) #ooo) S(o00) 

1998 0 0 0 0 0 0 0 0 
1999 
2000 
2001 
2002 
2003 
2M14 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
201 7 

2019 
2020 
2021 
2022 
2023 
2024 

2018 

0 
0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 

0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 

0 
0 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

0 
0 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
8 
8 
8 
9 

0 
0 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 

0 
24 
55 
52 
52 
55 
59 
60 
63 
61 
63 
63 
66 
68 
69 
71 
72 
72 
75 
79 
82 
85 
88 
86 
91 
93 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NOM 53 32 85 34 138 172 1,703 0 
NPV 21 9 31 14 40 54 540 0 

PSC FORM CE 2.2 
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* THESE VALUES REPRESENT M E  COST OF M E  INCREASED FUEL C0NSUMPTK)N DUE TO GREATER OFF-PEAK 
ENERGY USAGE. USED FOR LOAD SHIFTING PROGRAMS ONLY. 



TOTAL RESOURCE COSTTEST 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAMI Gas Water Healer wllOM1 parlicipants In 2000 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

CUMULATIVE 
SUPPLY PROGRAM PROGRAM OTHER TOTAL GENUNIT T&D PROGRAM OTHER TOTAL NET DISCOUNTED 
COSTS COSTS COSTS COSTS COSTS BENEFITS BENEFITS FUEL SAVINGS BENEFITS BENEFITS BENEFITS NET BENEFITS 

INCREASED unLrry PARXIPANT AVOIDED AVOIDED 

YEAR $(OO0) y000, J(OO0) S(ooo) qm) s(m) $(ooo) qm) S(OO0) s(OO0) $(m) $(oOo) 
1998 0 0 0 0 0 0 0 0 0 0 0 0 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2015 
2017 
2018 
201 9 
2020 
2021 
2022 
2023 
2024 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
22 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
33 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
117 
199 
204 
210 
215 
221 
227 
233 
240 
246 
253 
260 
268 
276 
284 
322 
300 
309 
318 
327 
337 
347 
357 
367 
378 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
139 
199 
204 
210 
215 
221 
227 
233 
240 
246 
253 
260 
268 
276 
284 
355 
300 
309 
318 
327 
337 
347 
357 
367 
378 

0 
0 
0 
0 
0 
0 

25 
22 
19 
20 
17 
19 
16 
16 
17 
17 
17 
18 
16 
13 
10 
7 
7 
6 

12 
10 

0 
0 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
13 

0 
24 
55 
52 
52 
55 
59 
60 
63 
61 
63 
63 
66 
68 
69 
71 
72 
72 
75 
79 
82 
85 
86 
B8 
91 
93 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
24 
65 
62 
62 
65 
93 
93 
92 
91 
90 
92 
93 
94 
96 
98 

100 
101 
102 
103 
103 
103 
104 
106 
115 
115 

NOM 0 55 6.816 0 6.871 304 257 1.703 0 2,263 
NPV 0 26 2,143 0 2,170 94 85 540 0 719 

PSC FORM CE 2.3 
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Dlscounl Rate: 
BenefiffCost Relio (Col(l1) I Col(6)) : 

8.98 % 
1-1 



I page 10 PARTICIPANT COSTS AND BENEFrrS 
PROGRAM METHOD SELECTED: REV-REO 

PROGRAM NAMf Gas Water Heater w11o00 participants in 2000 

SAVINGS IN CUSTOMER CUMULATIVE 
PARTICIPANTS TAX UTILIW OTHER TOTAL EQUIPMENT CUSTOMER OTHER TOTAL NET DISCOUNTED 

BILLS CREDITS REBATES BENEFIT3 BENEFITS COSTS OBMCOSTS COSTS COSTS BENEFITS NET BENEFITS 
YEAR yoO0) S(o00) S(o00) s(o00) s(o00) S(o00) s(m) $(o00) $(m) $(000) 

189R 0 0 0 0 0 0 0 0 0 0 0 
1999 
2oM) 
2001 
2002 
2003 
2ow 
2005 
2006 
2007 
2oM) 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 

0 
113 
228 
227 
231 
231 
234 
233 
235 
236 
235 
241 
241 
243 
244 
247 
248 
250 
251 
252 
254 
255 
257 
259 
260 
262 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
I22 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

122 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
235 
228 
227 
231 
231 
234 
233 
235 
236 
235 
241 
241 
243 
244 
247 
370 
250 
251 
252 
254 
255 
257 
259 
280 
262 

0 
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
30 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
97 

199 
204 
210 
215 
221 
227 
233 
240 
246 
253 
260 
268 
276 
284 
292 
300 
309 
31 8 
327 
337 
347 
357 
367 
378 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
117 
199 
204 
210 
215 
221 
227 
233 
240 
246 
253 
260 
268 
276 
284 
322 
300 
309 
318 
327 
337 
347 
357 
367 
378 

PSC FORM CE 2.4 
PAGE 1 OF 1 

0 
99 

121 
137 
151 
161 
168 
171 
171 
170 
165 
161 
154 
147 
138 
129 
140 
129 
118 
106 
94 
62 
69 
57 
44 
32 

NOM 5.966 0 244 0 6,210 50 6.766 0 6,816 (606) 
NPV 2,044 0 131 0 2,175 24 2,119 0 2.143 32 

In Service of Gen Unit: 2005 
Discount Rate : 8.98 % 
BendiVCost Ratio ( CoI(6) I Col(l0)) 1-1 

I - *  . 



oage 11 RAE MPACT TEST 
PROGRAM MEMOD SELECTED REV-REQ 

PROGRAM NAMI Gas Water Heater ~11000 participants in 2000 

PSC FORM CE 2.5 
PAGE 1 OF 1 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

INCREASED unirpl AVOIDED GEN AVOIDED CUMULATIVE 
REVENUE OMER TOTAL NET DECOUNTED SUPPLY PROGRAM REVENUE OTHER TOTAL UNIT&FUEL TBD 

COSTS COSTS INCENTWES LOSSES COSTS COSTS BENEFITS BENEFITS GAINS BENEFITS BENEFITS BENEFITS NETBENEFITS 
YEAR S(000) S ( m )  S(000) qOO0) S(OO0) S(o00) S(000) qm) S(o00) S(o00) S(000) S(000) t(ooo) 

1998 0 0 0 0 0 0 0 0 0 0 0 0 0 
~~ 

1999 
2wo 
2001 
2002 
2003 
2M)4 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
2021 
2022 
2023 
2024 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
22 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
33 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
122 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

122 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
69 

139 
139 
141 
141 
143 
142 
143 
144 
144 
147 
147 

149 
151 
1 52 
153 
153 
154 
155 
156 
157 
158 
159 
160 

148 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
213 
139 
139 
141 
141 
143 
142 
143 
144 
144 
147 
147 
148 
149 
151 
307 
153 
153 
154 
155 
156 
157 
158 
159 
180 

0 
24 
55 
52 
52 
55 
83 
83 
82 
81 
80 
62 
82 
84 
86 
88 
89 
90 
91 
92 
92 
92 
93 
94 

103 
1 02 

0 
0 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
24 
65 
62 
62 
65 
93 
93 
92 
81 
Bo 
92 
93 
94 
96 
98 

100 
101 
102 
103 
103 
103 
104 
106 
115 
115 

NOM. 0 55 244 3,639 0 3,939 2.m 257 0 0 2,263 
NPV 0 26 131 1,247 0 1,404 635 85 0 0 719 

Discount Rate 
BenefiUCost Ratio (CoI(12) I CoI(7)) 

8.98 % 
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Exhibit 1 
Overview of  the FPL Natural Gas Heat Pump Research Project 

Analysis Objectives 

GAS HEAT PUMP 

1 
I 

Primary Heat Pump End-Use 
Activities 

Intermediate 
Results/ 
Objectives Field Measured Heating Performance 

Field Measured Auxiliary Boiler Usage 

Final 
Cost-Effectiveness 
Results 

ANSI 221.40.4 Performance Rating Methods 
Laboratory-Measured Performance 
Calibrated Cooling and Heating Perforance 

Typical Customer Cooling 
and Heating Assessment 

Typical Customer Cooling Loads 
Typical Customer Heating Loads 
Typical Customer Fuel Use 
Utility Fuel Costs (Tarrifs) 
Equipment Replacement Costs 
Gas Service Installation Costs 

I I 

Assessment of Prospective 
Gas DSM Technologies 

Cost-Effectiveness 
Assessment 



GAS HEAT PUMP. . . OVERVIEW 

RESULTS OF THE FLORIDA POWER AND LIGHT (FPL) NATURAL GAS (GAS) HEAT PUMP RESEARCH PROJECT ARE 
PRESENTED IN THIS REPORT. 

This report describes the research approach through a presentation of the primary analysis activities and 
data sources. 

First the methods from the heat pump end-use metering (EUM) assessment are presented. This assessment 
consists of an in-depth analysis of heat pump loads and gas/electric consumption, measured using the FPL 
gas research EUM sample. 

Then the gas heat pump cooling and heating performance assessment is described, comparing the ANSI 
221.40.4' equipment performance ratings with field-measured performance. 

Next typical customer cooling and heating usage profiles using FPL evaluation sources are developed, and 
integrated comparisons of the cost to install and operate gas and competing electric technologies are made 
for several customer segments. 

' The American National Standard Institute's Performance Testing and Rating System for Gas-Fired Air-conditioning and Heat Pumping 
Appliances, 1994. 

1 FPL Gas Heat Pump Research Project 
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Exhibit 2 
Analysis Steps Supporting the FPL Gas Heat Pump Research Project 

Assessment Bins 

0 Inputs a Activities 

0 outputs 

Results 

LOAD, USAGE 

PERFORMANC 

Calculate Gas Heat 

Assessment of the 
ANSI Performance HEAT PUMP & 

SYSTEM USAGE 

COMPLETE GAS 
OR ELECTRIC 
EQU I PM ENT 

REP LAC EM E NT 
COSTS 

I-------- 
I FPLSYSTEM- I 
I WIDE I b i  GAS HEAT I 
I PUMPCOST- I i EFFECTIVENESS 1 
I ASSESSMENT I _ _ - _ _ _ -  J 



GAS HEAT PUMP. . , RESEARCH OBJECTIVES AND ANALYSIS STEPS 

THE PURPOSE OF THIS PROJECT IS TO ASSESS THE FEASIBILITY OF GAS APPLIANCE FUEL SWITCHING IN FPL 

EFFECTIVENESS FOR AVAILABLE TECHNOLOGIES IN THE FLORIDA MARKET. 
SERVICE TERRITORY, BY DEVELOPING THE BEST AVAILABLE ESTIMATES OF CUSTOMER PAYBACK AND COST- 

The methods incorporate the costs to purchase and install new cooling and heating equipment (including 
the costs to obtain gas utility service), equipment rebates that are offered by FPL and the Florida gas 
utilities, monthly gas and electric usage, FPL system peak hour electric demand, and electric and gas utility 
rates. 

The end product supports an FPL service-territory specific cost-effectiveness assessment for all stakeholders, 
to identify new DSM technologies. 

AS illustrated in the facing exhibit, three primary objectives were identified at the outset of this project to 
ensure a successful assessment of gas heat pump fuel switching opportunities. 

- Heat Pump EUM Research. Four gas heat pump sites were monitored and analyzed to determine 
cooling and heating loads and the corresponding gas and electric fuel usage. The ratio of load to fuel use 
describes the efficiency (or performance) of gas-fired heat pumping appliances. 

- Gas Heat Pump Cooling and Heating Performance Assessment. The above heat pump load and fuel 
usage profiles are used to support heat pump cooling and heating performance calibration. 

- Typical Customer Cooling and Heating Assessment. Typical customer cooling and heating loads (and 
gas and electricity use estimates) are derived for the gas heat pump and competing electric technologies, 
for single-family detached homes, by Department of Community Affairs (DCA) climate. The integration 
of these estimates with utility rates and equipment costs is used to evaluate the economic feasibility of 
gas heat pump fuel switching. 

CUSTOMER-BASED COST-EFFECTIVENESS RESULTS ARE PROVIDED AT THE CONCLUSION OF THIS REPORT. 

2 FPL Gas Heat Pump Research Project 
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Exhibit 3 
Monitoring Approach 

Exterior 
Compressor 
m 

Elec kWh 1 

Cas Run Time 
Ilndoor Fan Air Flow 
Return Air Dry Bulb Temperature 
Return Air Relative Humidity 
SUDD~V Air Drv Bulb TemDerature 
Supply A; Relative Humidity 

Interior 
Air handler 

-c 

Lc 
Air temp 
and Rh 

Air temp 
and Rh 

1 0 Air flow 

O F  (Temperature Sensor Hycal I AirTemperature I 52°F 11 NA NA NA 
ib Saturated Humidity Sensor Hycal 1 Relative Humidity 1 f 2% 11 NA NA NA 



G A S  HEAT PUMP . . . HEAT PUMP END-USE METERING RESEARCH 

GAS HEAT PUMP METERING EQUIPMENT WAS INSTALLED IN THIS RESEARCH EFFORT IN ORDER TO VERIFY GAS 
EQUIPMENT PERFORMANCE IN THE FLORIDA CLIMATE (WHERE THE COOLING SEASON IS EXTENSIVE AND 
HEATING USAGE IS VERY LIMITED). 

The facing exhibit shows the monitoring approach used to measure heat pump gas use, electricity usage and 
cooling and heating loads at four customer sites. 

The monitoring points shown support a continuous assessment of gas cooling and heating efficiency (or 
performance) throughout the 16-month monitoring period. 

There are two components of performance measurement: the input or fuel use for a particular interval, and 
the output or cooling/heating load delivered by the system. 

- To ensure a complete assessment of the fuel usage at each site, the following data points were obtained: 
.. Outdoor unit gas consumption 
.. Outdoor unit electric consumption 
.. 

- The cooling and heating loads (output) were measured indirectly, using the following data points 
gathered at five-minute intervals: 
.. 
.. 
.. 
.. Gas valve position (runtime) 
.. 

Indoor unit (air handler) electric consumption 

Air temperature and humidity of the return air (before the cooling coil) 
Air temperature and humidity of the supply air (after the cooling coil) 
Air flow across the coil 

Reversing valve position (to determine cooling/ heating mode) 

Following the monitoring effort, two customers were given the option to either keep or replace their gas 
heat pump at FPL’s expense. Both customers replaced the gas heat pump with an electric heat pump. 

METHODS AND RESULTS USED TO ASSESS FIELD MEASURED PERFORMANCE ARE PRESENTED NEXT. 

3 FPL Gas Heat Pump Research Project 
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Outdoor 
Temperature ( O F )  Cas Input Rate (Unit Speed) Cooling Output (kBtuh) 

Low (1) 22.9 
Low (1) 24.3 

Intermediate 31 .O 
High (2) 38.9 
High (2) 40.4 

Exhibit 4 
York Triathlon Performance Data 

In Accordance with the ANSI ZZ 1.40.4 Rating Requirements 

Gas Input (kBtuh) Electric Input (kW) 

14.8 0.29 
13.5 0.29 
23.9 0.39 
41.6 0.54 
39.6 0.54 

II I II Cooling Performance Parameters for a Variable Speed Air-Source CHP 1 

Cooling Output (kBfuh) Gas Input (kBtuh) 

22.5 15.1 
19.1 15.0 
13.8 13.8 
23.5 21.1 
40.5 34.2 
34.4 31.7 
30.6 30.5 

47 
35 
17 
17 
35 
17 
7 

- II I li I I il 

Electric Input (kW) 

0.28 
0.28 

0.32 
0.39 
0.5 1 

0.54 
0.63 



GAS HEAT PUMP. . . COOLING AND HEATING PERFORMANCE CALIBRATION 

UNTIL VERY RECENTLY, THE ONLY RESIDENTIAL GAS HEAT PUMP COMMERCIALLY AVAILABLE IN THE UNITED 

SOLD OR MANUFACTURED DUE TO ENGINE PROBLEMS. 
STATES WAS THE YORK 3-TON TRIATHLON MODEL. HOWEVER, THE TRIATHLON MODEL IS NO LONGER BEING 

To circumvent the need to test the York Triathlon gas heat pump in a laboratory, York International was solicited 
for laboratory test results. The facing exhibit presents a summary of the laboratory performance data supplied by 
York in support of this research. 

The data received form York International fully supports the required tests under the ANSI 221.40.4 testing 
and rating standard. 

The laboratory performance ratings were compared against field measured load and fuel consumption. The 
laboratory ratings were accepted in lieu of differences that exist between laboratory and field 
measurements, which suggested that field performance is not as desirable as the laboratory results suggest. 
This analytical decision gives the gas heat pump the “benefit of the doubt” with respect to its performance, 
and is consistent with the treatment of competing electric technologies (also based upon manufacturer 
equipment performance ratings). 

Equipment cooling and heating performance is independent of customer behavioral effects, which are 
captured in the typical customer cooling and heating load and usage assessment. Customer behavioral 
effects are captured using the vast FPL residential evaluation resources-most importantly, calibrated DOE- 
2 energy usage models and operating factor models for the cooling and heating end uses. 

TYPICAL CUSTOMER COOLING AND HEATING END-USE MODELING METHODS AND RESULTS ARE PRESENTED 
NEXT. 

4 FPL Gus Heat Pump Research Project 
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Home Characteristic 

Exhibit 5 

Prototype Description by DCA Climate 
North I Central I South 

DOE-2 Prototype Summary 

Exposed Floor Type 

CeiIinglRoof Area (sqft) I CeilinnlRoof R-value (Ft2 hr "F/Btu) 

Slab Slab Slab 

1,559 1,559 1,559 
15 15 14 

I 1  I I 

IiCondtioned Floor Area (saft) II 1,559 I 1,559 I 1,559 

Average Ceiling Height a a a 

Concrete Block Gross Wall Area (sqft) 1,366 1,366 1,562 
Block Wall U-value (Btu/Ft2 hr OF) 0.1 67 0.1 67 0.1 67 
Framed Wall Gross Area (sqft) 114 114 42 

Glass Shading Coefficient (summer) 0.57 0.57 0.57 

________ 
Framed Wall U-value (Btu/Ft2 hr OF) 0.098 0.098 0.098 

Glass Shading Coefficient (winter) 
Glass Area (sqft) 
Door Area (sqft) 

0.67 0.67 0.67 
222 222 232 
30 30 30 

3 

(IHeating Thermostat Setting 11 71 - 7 3  I 

3 3 

3 3 

77 - 78 76 



GAS HEAT PUMP. . . TYPICAL CUSTOMER COOLING AND HEATING ASSESSMENT 

PROTOTYPE DOE-2 MODELS GENERATED FOR USE IN DSM EVALUATION ACTIVITIES ARE PRESENTED IN THE 
FACING EXHIBIT. THESE REGION-SPECIFIC MODELS ARE USED TO ESTIMATE COOLING AND HEATING LOADS 
WITHIN A PARTICULAR CLIMATE, FOR BOTH COMPETING ELECTRIC AND GAS HEAT PUMP SYSTEMS. 

The prototypes described in the facing exhibit were derived as part of previous FPL evaluation activities. 
They provide three single-family detached models, one for each of three primary weather stations used to 
model typical weather in FPL service territory. 

- The Daytona Beach, Vero Beach, and Miami weather stations are used to represent the Department of 
Community Affairs' (DCA's) North, Central, and South climates, respectively. 

- Although single-family attached and mobile home models are also available from these previous 
evaluations, all simulations and results were derived within the single-family detached housetype. 

Simulations using these prototypes, in conjunction with typical weather data, yield hourly operating 
estimates of cooling and heating loads for typical FPL customers. 

- Equipment performance characteristics are subsequently applied to these DOE-2 based loads, using an 
outdoor temperature bin model. The model conception and design is based upon the ANSI 221.40.4 
rating procedures, modified to estimate fuel use for both electric and gas appliances, while incorporating 
observed FPL weather and calibrated model-based, typical customer operating cooling and heating 
loads. 

- These operating estimates, however, require the application of operating factors to diversify them. 
Operating factors were previously developed for this purpose, based upon models that predict customer 
AC operation by daytype, hour, and observed ambient weather conditions. 

THE RESULTING FUEL USE ESTIMATES ARE USED IN THE CUSTOMER-BASED COST-EFFECTIVENESS ASSESSMENT. 

5 FPL Gas Heat Pump Research Project 
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I 

Exhibit 6 
Gas Heat Pump and Competing Equipment 

Installed Costs and Maintenance Costs 
For Customers with Gas Wafer Heat 

DCA Climate HVAC System Type 

North Gas Heat PumD 

II 10 SEER AC w/ Strip Heat 
II 11 2 SEER AC w/ Stric, Heat 

10 SEER HP 
12 SEER HP 

10 SEER HP 
II 

I 

HVAC 
Installed 

cost 
($1 
9,595 
2,200 
2,844 
2,359 
3,050 
9,595 
2,200 
2,844 
2,359 
3,050 
9,595 
2,200 
2,844 
2,359 
3,050 

- 

Utility 
Rebate 

($1 
890 

155 

182 
1,200 

155 

Gas 
Connection 

Charge 
($1 

Total 
installed 

cost  
($1 

8,705 
2,200 
2,689 
2,359 
2,868 
8,395 
2,200 
2,689 
2,359 
2,868 
8,705 

I 

2,3591 
I I 

182 I I 2,868 I 

~ 

Incremental* 
Gas Heat 

Pump 
Installed Cos1 

($1 

6,505 
6,016 
6,346 
5.837 

6,195 
5,706 
6,036 
5,527 

6,505 

Annual 

Charge 

80 

* Incremental costs are in excess of costs for competing equipment, when a customer selects a gas heat pump. 



Q 
2 

Q 
8 s 

h s 
3 
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DCA Climate 
tom 
.5% 

:entral 
1.9% 

outh 
1.5% 

- -. 
PL System Weighted 
wrage lot SFD 

Exhibit 7 
Gas Heat Pump and Competing Equipment Operating Costs 

And Gas Heat Pump Savings and Payback 
For Customers with Gas Water Heat 

Summer Winter Annual Annual Annual 
Demand Demand Natural Electricity Operating 

costs Impact' ImDact' Gas Costs Costs 
(kW) I (kW) 

2.29 2.74 
1 .aa 2.62 

I I 3841 67 I 45 1 _ _  . 
2.19 4.19 652 652 
1 .ao 4.19 575 57: 

2.19 1.63 544 54. 

ImpoCtS are the reduction in annual or peak hour usage for customers that fuel switch from a conventional air-conditioning and heating system to a gos heat pump 

Simple payback is calculated as the ratio of incremental fist cost (Investment) to annual savings. 
For competing equipment and DCA climate combinations that have higher gas heat pump annual operating costs (including onnual maintenance costs). 

poybock for the g a s h e d  pump investment cannot be achieved. 



GAS HEAT PUMP. . . CUSTOMER-BASED COST-EFFECTIVENESS, . . OPERATING COSTS, SAVINGS AND PAYBACK 

HEAT PUMP END-USE RESEARCH RESULTS INDICATE THAT A SWITCH TO A GAS COOLING AND HEATING 
SYSTEM FROM ELECTRIC IS NOT CURRENTLY COST-EFFECTIVE TO THE PARTICIPANT, GIVEN THE REBATE LEVELS 
OFFERED BY THE GAS UTILITIES. 

As illustrated in the facing exhibit, gas heat pumps have a substantially higher first cost, but in most cases, lower 
monthly energy costs than do competing electric systems. However, the annual savings are dwarfed by the gas 
heat pump first cost, and certain electric heat pump equipment is cheaper to operate on an annual basis than the 
gas heat pump. For this reason, larger rebates would be required for gas heat pumps to be cost-effective from a 
customer's point of view. 

To emphasize how sizable the overall cost differences are between a gas heat pump and competing 
equipment, simple payback calculations were completed. These findings suggest that payback on the initial 
investment is achieved after a minimum of 43 years (when compared against a 10 SEER air conditioner with 
strip heat in the North DCA climate). 

These results are based on an assessment that assumes natural replacement customer actions, rather than 
discretionary retrofit. That is, it is assumed that a customer who is considering a fuel switch to gas will be 
replacing the air-conditioning and heating system, regardless of fuel choice. 

Where appropriate, costs include a $20-25 connection fee to obtain gas service. Gas utility personnel who 
were interviewed indicated that actual costs to install gas service from the street to the house are normally 
$600-$750. However, customers are only responsible for the connection fee. 

THE FACING RESULTS ARE FOR CUSTOMERS WHO ALREADY OWN A GAS WATER HEATER WHEN THEY ELECT TO 
FUEL SWITCH TO A GAS HEAT PUMP. FOR CUSTOMERS WHO DO NOT OWN A GAS WATER HEATER AT THE 

PROVIDING A MINIMUM SIMPLE PAYBACK OF 1 12 YEARS (IN THE BEST CASE). 
TIME OF RETROFIT, THE COST-EFFECTIVENESS RESULTS ARE EVEN LESS FAVORABLE FOR THE GAS HEAT PUMP, 

7 FPL Gas Heat Pump Research Project 
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Exhibit 8 
Gas Heat Pump vs Competing Equipment Cost-Effectiveness 

Participant Test and Rate lmpact Tesf 

10 SEER AC w/ Strip Heat 0.432 $6,100.00 1.0769 

10 SEER HP 11 1.01 I 0.3801 I $6,241.00 11 0.47 I 1.0878 I $0.00 



GAS HEAT PUMP. . . COST-EFFECTIVENESS. . . PARTICIPANT RATION AND RIM RATIO 

HEAT PUMP END-USE RESEARCH RESULTS INDICATE THAT A SWITCH TO A GAS COOLING AND HEATING 
SYSTEM IS NOT CURRENTLY BENEFICIAL TO BOTH UTILITY AND THE PARTICIPATN GIVEN THE HIGH FIRST COSTS 
OF THE EQUIPMENT. 

As illustrated in the facing exhibit, gas heat pumps are not a cost-effective solution for the utility and the 
participant. In Case 1 the participant incentive level was set to ensure a participant ratio of 1-01 however, 
in that scenario the measure failed the RIM test with a ratio of .432. In Case 2 the participant incentive 
levels were set to $0 in order to maximize the RIM ratio and while it passed the RIM test it didn't pass the 
Participants test with a ratio of 0.53. 

The following CPF runs indicate that it is not possible for the technology of residential gas cooling and heating to be 
cost-effective for both the participant and the utility. 

Res Gas Heat Pump vs 10 SEER AC -- CPF run with 10 SEER Air Conditioning with Strip Heat as 
competing technology 

Res Gas Heat Pump vs 10 SEER HP -- CPF run with 10 SEER Heat Pump as competing technology 

8 FPL Gas Heat Pump Research Project 
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INPUT DATA - PART 1 CONTINUED 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAME: Gas HP vs 10 SEER HP wIlo00 participants in 2oM) 

I PROGRAM DEMAND SAVINGS 8 LINE LOSSES 

(1) CUSTOMER kW REDUCllON ATMETER ............................. 
(2) GENERATOR kW REDUCTKIN PER CUSTOMER ................ 
(3) kW LINE LOSS PERCENTAGE ............................................. 
(4) GENERATOR kWh REDUCTION PER CUSTOMER ._.. 
(5) kWh LINE LOSS PERCENTAGE .......................................... 
(6) GROUP LINE LOSS MULTIPLIER ........................................... 
(7) CUSTOMER kWh INCREASE ATMETER ............................. 

ECONOMIC LIFE 8 K FACTORS 

(1) STUDY PERIOD FOR THE CONSERVATION PROGRAM ..... 
(2) GENERATOR ECONOMIC LIFE ........................................... 
(3) TBD ECONOMIC LIFE .......................................................... 
(4) K FACTOR FOR GENERATION ............................................ 
(5) K FACTOR FOR T 8 D .................................................... 

II 

111. u n L m  8 CUSTOMER COSTS 

(1) u m w  NON RECURRING COST PER CUSTOMER ...... 
(2) umiw RECURRING COST PER CUSTOMER .................... 
(3) UTILITY COST ESCALATION RATE ...................................... 
(4) CUSTOMER EQUIPMENT COST ........................................... 
(5) CUSTOMER EQUIPMENT ESCALATION RATE ................. 
(6) CUSTOMER 0 & M COST .................................................. 
(7) CUSTOMER 0 & M COST ESCALATION RATE .................. 
(8) INCREASED SUPPLY COSTS ............................................. 
(9) SUPPLY COSTS ESCALAVON RATES. .............................. 
(10) UTILITY DISCOUNT RATE .................................................. 
(1l)UTILITYAFUDCRATE .......................................................... 
(12) UTlLrrY NON RECURRING REBATEIWCENTNE ................ 

* 

* 
* 

* 
+ (13) u n L m  RECURRING REBATEIINCENTNE ........................ 

(14) UTILITY REBATE/INCENTNE ESCALATION RATE ............. . 
* SUPPLEMENTAL INFORMATION NOT SPECIFIED IN WORKBOOK 
** VALUE SHOWN IS FOR FRSTYEAR ONLY (VALUE VARIES OVER TIME) 
** PROGRAM COST CALCULATION VALUES ARE SHOWN ON PAGE 2 

207 kW 
266 kW 
9.01 % 

6,401.4 kWh 
7.02 % 

1 0000 
00 kWh 

27 YEARS 
30 YEARS 
35 YEARS 

1.61524 
1.46985 

- SICUST 
-* SICUST - %- - SICUST - %" 
*** SICUSTNR 
*-* %" 
**' SICUSTNR 
-* %- 

8.98 % 
10.30 % ... VCUST 

*** UCUST 
**- % 

N. AVOIDED GENERATOR AND TBD COSTS 

(1) BASEYEAR ...................................................................... 1998 

(3) IN-SERVICE YEAR FOR AVOIDED T&D ............................. 2001-2005 
(2) IN-SERVICE YEAR FOR AVOIDED GENERATING UNIT .... 2GU5 

(4) BASE YEAR AVOIDED GENERATING COST .................... 519 WkW 
(5) BASE YEAR AVOIDED TRANSMISSION COST .................. 70 WkW 
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(6) BASE YEAR DISTRIBUTION COST ................................. 
(7) GEN, TRAN 8 DlST COST ESCALATION RATE ................ 
(8) GENERATOR FIXED 0 8 M COST ................................... 
(9) GENERATOR FIXED OBM ESCALATION RATE .. . . . . . . . . .  

(11) DISTRIBUTION FIXED 0 8 M COST .............................. 
(12) TBD FIXED 08M ESCALATION RATE ............................. 
(13) AVOIDED GEN UNITVARIABLE 0 & M COSTS ................ 
(14) GENERATOR VARIABLE OBM COST ESCALATION RATE 
(15) GENERATOR CAPACITY FACTOR .................................... 
(16) AVOIDED GENERATING UNIT FUEL COST ...................... 
(17) AVOIDED GEN UNlTFUEL COST ESCALATION RATE .... 

NON-FUEL ENERGY AND DEMAND CHARGES 

(1) NON FUEL COST IN CUSTOMER BILL ......................... 
(2) NON-FUEL COST ESCALATION RATE ................................. 
(3) DEMAND CHARGE IN CUSTOMER BILL .......................... 
(4) DEMAND CHARGE ESCALATION RATE ......................... 

(io) TRANSMISSION FIXED o a M COST .............................. 

V. 

50 sncw 

35 WWNR 
1.78 %" 

410 %" 
2.73 5ikW 

13.01 WkW 
4.10 %" 

0.067 CENTSikWh 
2.70 %" 
91 % (In-service year) 

2 17 CENTS PER kWh" (bservice y 
1.75 %" 

*** CENTSikWh 
*** % - SlltWIMO 
-** % 



* INPUT DATA - PART 1 CONTlNUED 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAME: Gas HP vs 10 SEER HP wll000 patticipanls In 2000 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

WWOUT unLrrY UTHIIY PROGRAM REVENUE REVENUE EQUIPMENT o w  PARXIPANT PARTICIPANT 

UTlLrrY TOTAL ENERGY DEMAND 
PROGRAM COSTS OTHER UnLllY CHARGE CHARGE PARTICIPANT PARTICIPANT OTHER TOTAL 

INCENTIVES INCENTIVES COSTS COSTS LOSSES LOSSES COSTS COSTS COSTS COSTS 
YEAR 5(m) $(ow) $(000) s(000) 5~000) s(000) S(000) t(ooo) t(000) S(000) 

1998 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 
2000 22 6,700 0 6,722 220 0 6.583 265 0 6,847 
2001 0 0 0 0 445 0 0 543 0 543 
2002 0 0 0 0 445 0 0 557 0 557 
2003 0 0 0 0 451 0 0 572 0 572 
2004 0 0 0 0 452 0 0 587 0 587 
2005 0 0 0 0 457 0 0 603 0 603 
2006 0 0 0 0 456 0 0 619 0 619 
2007 0 0 0 0 458 0 0 636 0 636 
2008 0 0 0 0 460 0 0 654 0 654 
2009 0 0 0 0 460 0 0 672 0 672 
2010 0 0 0 0 471 0 0 691 0 691 
201 1 0 0 0 0 470 0 0 710 0 710 
2012 0 0 0 0 474 0 0 731 0 731 
2013 31 6.700 0 6,731 477 0 9,352 752 0 10,105 
2014 0 0 0 0 483 0 0 774 0 774 
2015 0 0 0 0 485 0 0 797 0 797 
2016 0 0 0 0 489 0 0 820 0 820 
2017 0 0 0 0 490 0 0 e43 0 843 
2018 0 0 0 0 493 0 0 868 0 e68 
2019 0 0 0 0 496 0 0 893 0 893 
2020 0 0 0 0 499 0 0 919 0 919 
2021 0 0 0 0 502 0 0 946 0 946 
2022 0 0 0 0 505 0 0 973 0 973 
2023 0 0 0 0 508 0 0 1.001 0 1 .XI1 
2024 0 0 0 0 512 0 0 1,030 0 1,030 

NOM 54 13,400 0 13,454 11,658 0 15,935 18.458 0 34,393 
NPV 27 7,487 0 7,515 3,995 0 8.119 5.782 0 13,901 

* SUPPLEMENTAL INFORMATION NOT SPECIFIED IN WORKBOOK 
** NEGATIVE COSTS WILL BE CALCULATED AS POSmVE BENEFITS FOR TRC AND RIM TESTS 



CALCULAllON OF GEN K-FACTOR 
PROGRAM METHOD SELECTED REV-REO 

PROGRAM NAME: Gas HP v8 10 SEER HP wllOO0 participants in 2000 

0% 0.00 
55% 12.50 

(2) (3) (4) (5) (61 (7) (8) (9) (10) (11) (12) 
PRESENT 

OTHER TOTAL WORTH CUMULATIVE 
MID-YEAR PREFERRED COMMON INCOME TAXES & DEFERRED FIXED FIXED PWFIXED 

% 
% 

RATEBASE DEBT STOCK EQUITY TAXES INSURANCE DEPREC. TAXES CHARGES CHARGES CHARGES 
YEAR J(o00) b(OO0) S(o00) S(W0) S(o00) S(o00) $(m) s(o00) S(o00) S(o00) ") 

2005 1,741 60 0 120 74 24 58 4 340 340 340 
2006 1,668 
2007 1,585 
2008 1,506 
2009 1,430 
2010 1,357 
201 1 1.286 
2012 1,218 
2013 1,152 
2014 1.085 
2015 1,019 
2016 952 
201 7 886 
201 8 819 
2019 753 
2020 687 
2021 620 
2022 554 
2023 487 
2024 421 
2025 362 
2026 317 
2027 280 
2028 243 
2029 205 
2030 168 
2031 131 
2032 93 
2033 56 
2034 19 

IN SERVICE COS (so00) 
IN SERVICE YEAR 
BOOK LIFE (YRS) 
EFFEC. TAX RATE 

DISCOUNT RATE 
OTAX & INS RATE 

57 
54 
51 
49 
46 
44 
42 
39 
37 
35 
33 
30 
28 
26 
23 
21 
19 
17 
14 
12 
11 
10 
8 
7 
6 
4 
3 
2 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1,742 
2005 

30 
38.575 
8.98% 
1.40% 

115 
109 
104 
98 
93 
88 
84 
79 
75 
70 
65 
61 
56 
52 
47 
43 
38 
34 
29 
25 
22 
19 
17 
14 
12 
9 
6 
4 
I 

48 
48 
48 
48 
48 
47 
47 
44 
41 
38 
35 
33 
30 
27 
24 
21 
18 
15 
13 
25 
37 
36 
34 
32 
31 
29 
27 
26 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 

329 
317 
305 
294 
283 
273 
263 
253 
244 
234 
224 
21 5 
205 
195 
186 
1 76 
166 
156 
147 
138 
1 32 
126 
121 
115 
110 
104 
99 
93 
88 

302 
267 
236 
209 
184 
163 
144 
127 
112 
99 
87 
77 
67 
59 
51 
44 
39 
33 
29 
25 
22 
19 
17 
15 
13 
11 
10 
8 
7 

641 
908 

1,144 
1,352 
1,537 
1.700 
1.844 
1,971 
2.084 
2.183 
2,270 
2,347 
2,414 
2,472 
2,523 
2,568 
2,606 
2,840 
2,668 
2,693 
2,715 
2.734 
2,750 
2,765 
2.778 
2,789 
2,799 
2,807 
2,814 

CAPITAL STRUCTURE 

DEBT 45% 7.60 % 
COST K-FACTOR = CPWFC I INSVC COST = 1.61524 SOURCE 1 WEIGHT 1 

PSC FORM CE 1.1A 
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page 4a DEFERRED TAX AND MID-YEAR RATE BASE CALCULATION 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAI Ges HP vn 10 SEER HP w11ooC 

PSC FORM CE 1.lA 
PAGE 2e OF 2 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

BOOK 4CCUMULATEC DEFERRED 
ACCUMULATED ACCUMULATECDEPREClATh BOOK DEPR TAX TOTAL ANNUAL 4CCUMULAlED 

TAX TAX TAX BOOK BOOK FOR FOR DUE TO EQUITY BOOK DEPR (l0)lll) SALVAGE 3EFERRED TA) DEFERRED 
DEPREClATlOhDEPREClATl0hDEPRECIATH)hDEPREC~~hDEPREClA~h~EFERRED TA) JEFERRED TA)DEPRECIATlOh AFUDC RATE TAXRATE TAXRATE (9)-(12)+(13) TAX 

YEAR SCHEDULE S(O00) S(o00) s(o00) s(o00) S ( m )  sfo00) s(o00) s(o00) MlNUSlRlFE s(o00) S(o00) S(o00) S(GU0) 
2005 3 75% 63 63 58 58 54 54 4 129 0 0 0 4 (26) 
2006 7.22% 122 185 58 116 54 108 26 129 0 0 0 26 1 
2007 6 68% 113 298 58 1 74 54 161 23 129 0 0 0 23 24 
2008 6 18% 104 402 58 232 54 21 5 20 129 0 0 0 20 43 
2009 5.71% 97 499 58 290 54 269 16 129 0 0 0 16 60 
2010 5.29% 89 588 58 348 54 323 14 129 0 0 0 14 73 
201 1 4.89% 83 671 58 407 54 376 11 129 0 0 0 11 84 
2012 4.52% 76 747 58 465 54 430 9 129 0 0 0 9 93 
2013 4 46% 75 823 58 523 54 484 8 129 0 0 0 8 101 
2014 4.46% 75 898 58 581 54 538 8 129 0 0 0 8 110 
2015 4.46% 75 973 58 639 54 592 8 129 0 0 0 8 118 
2016 4 46% 75 1,049 58 697 54 645 8 129 0 0 0 8 126 
201 7 4.46% 75 1,124 58 755 54 699 8 129 0 0 0 8 135 
201 8 4 46% 75 1,199 58 81 3 54 753 8 129 0 0 0 8 143 
201 a 4 46% 75 1,275 58 871 54 807 8 129 0 0 0 8 151 
2020 4.46% 75 1,350 58 929 54 861 8 129 0 0 0 8 160 
2021 4 46% 75 1,426 58 987 54 914 8 129 0 0 0 8 168 
2022 4.46% 75 1,501 58 1,045 54 968 8 129 0 0 0 8 176 
2023 4.46% 75 1,576 58 1.104 54 1,322 8 129 0 0 0 8 185 
2024 4 46% 75 1,652 58 1,162 54 1,076 8 129 0 0 0 8 193 
2025 2 23% 38 1.689 58 1,220 54 1,129 (6) 129 0 0 0 (6) 187 

2027 0.00% 0 1 ,689 58 1,336 54 1,237 (21 ) 129 0 0 0 (21 ) 145 
2028 0.00% 0 1,689 58 1,394 54 1,291 (21) 129 0 0 0 (21 ) 125 

2026 0.00% 0 1,689 58 1,270 54 1,183 (21) 129 0 0 0 (21 ) 166 

2029 0.00% 0 1,689 58 1,452 54 1.345 (21) 129 0 0 0 (21 ) 104 
2030 0.00% 0 1,689 58 1,510 54 1.390 (21) 129 0 0 0 (21) 83 

2032 0.00% 0 1,689 58 1,626 54 1.506 (21) 129 0 0 0 (21 1 
129 0 0 0 (21 ) 21 2033 0.00% 0 1,689 58 1,684 54 1,560 (21) 

2034 0.oOorb 0 1.689 58 1,742 54 1,613 (21) 129 0 0 (21 ) 

2031 0 00% 0 1.689 58 1,568 54 1,452 (21) 129 0 0 0 (21) 62 
42 

0 0 

AR SALVAGE I COST OF REMOVAL 
EFERRED TAXES DURING CONSTRUCTION (SEE PAGE 5) 



page 4b DEFERRED TAX AND MID-YEAR RATE BASE CALCULATlON 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAI Gas HP VJ 10 SEER HP wllooO parUcipants in 2ooo 

(1) (2) (3) (4) (5) (W' (S)' (6) (7) (8) 
END 

OF YEAR 
NET BEGINNING ENDING OF 

TAX TAX DEFERRED PLANTIN 9CCUMULATE[4CCUMUlAlEA7EC YEAR RATE YEAR RATE MID-YEAR 
DEPREClAllOhDEPREClATOh TAX SERVICE DEPRECIATlOh DEF TAXES BASE BASE RATEBASE 

YEAR SCHEDULE $(ooO) t(ooo) s(m) S(Oo0) s(oO0) s(m) s(OO0) s(Oo0) 
2005 3.75% 63 4 1.684 58 (26) 1,772 1,710 1.741 
2006 7.22% 122 28 1,626 116 1 1.710 1,625 1.668 
2007 
2008 
2GU9 
2010 
201 1 
2012 
201 3 
2014 
2015 

2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 

m i 6  

6 68% 
6 18% 
5 71% 
5 29% 
4 89% 
4 52% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
4 46% 
2 23% 
0 00% 
0 00% 
0 00% 
OW% 
0 00% 
0 00% 
0 00% 
000% 
0 00% 

113 
104 
97 
89 
83 
76 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
38 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.568 
1,510 
1,452 
1,394 
1.336 
1,278 
1,220 
1,162 
1,104 
1,045 

987 
929 
87 1 
61 3 
755 
697 
639 
581 
523 
465 
407 
348 
290 
232 
174 
116 
58 
0 

174 
232 
290 
348 
407 
465 
523 
581 
639 
697 
755 
813 
871 
929 
987 

1,045 
1.104 
1,162 
1,220 
1.278 
1,336 
1,394 
1,452 
1,510 
1.568 
1,626 
1 ,m 
1,742 

24 
43 
60 
73 
84 
93 

101 
110 
118 
126 
135 
143 
151 
160 
168 
176 
185 
193 
187 
166 
145 
125 
104 
83 
62 
42 
21 
0 

1.625 
1.545 
1,467 
1,392 
1.321 
1,252 
1.185 
1.118 
1,052 

985 
91 9 
853 
786 
720 
653 
587 
52 1 
454 
388 
336 
299 
261 
224 
187 
149 
112 
75 
37 

1,545 
1,467 
1,392 
1,321 
1,252 
1,185 
1,118 
1,052 

885 
91 B 
853 
786 
720 
653 
587 
521 
454 
388 
336 
299 
261 
224 
187 
149 
112 
75 
37 
0 

1.585 
1.506 
1,430 
1,357 
1.286 
1,218 
1.152 
1.085 
1,019 

952 
886 
81 9 
753 
687 
620 
554 
487 
421 
362 
31 7 
280 
243 
205 
168 
131 
93 
56 
19 
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Paee 5 PSC FORM CE 1.16 
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(1) (2) (3) (4) (5) (6) (7) 
CUMULATIVE 

NOYEARS PLANT CUMULATIVE YEARLY ANNUAL AVERAGE 
BEFORE ESCALATlON ESCALATION EXPENDllURE SPENDING SPENDING 

YEAR INSERVICE RATE FACTOR (%) (SkW) (WW) 
1998 -7 0 00% lD00 0 00% 0 00 000 
1999 -6 1 78% 1018 000% 0 00 000 
2000 -5 1 53% 1 033 0 32% 1 72 086 
2001 4 2 64% l o61  0 65% 3 58 3 51 
2002 3 2 62% 1 088 13 85% 78 24 44 42 
2003 -2 2 28% 1113 35 34% 204 20 18563 
2004 -1 2 27% 1139 49 84% 294 50 434 88 

100.00% 582.24 

NO.YEARS 
BEFORE 

YEAR INSERVICE 
1998 -7 
1999 -6 
Zoo0 -5 
2001 -4 
2002 3 
2003 -2 
2004 -1 

(8) 
CUMULATIVE 
SPENDING 

WITH AFUDC 

OW 
000 
086 
3 59 

4488 

459 79 

(WW) 

190.72 

(ea)+ 

DEBT 
AFUDC 
(SlkW) 

0.00 
0.00 
0.03 
0.12 
1.54 
6.55 

15.86 

@b)' 
CUMULATNE 

DEBT 
AFUDC 
(WW) 

0.00 
0.00 
0.03 
0.15 
1.69 
8.24 

24.08 

(9) (W (W' (W' 
YEARLY CUMULATIVE :ONSTRUCTION 
TOTAL TOTAL PERIOD CUMULATIVE 
AFUDC AFUDC INTEREST CPI 
(SnCWl (SfkW) (WW) (SnCW) 

000 000 0 00 000 
000 000 000 0 00 
0 09 009 0 07 0 07 
0 37 046 0 27 034 
4 63 5 09 3 40 3 74 

1972 24 80 14 39 18 13 
47 73 72 53 3444 52 57 

(W)' (W* (10) (11) 
CUMULATIVE INCREMENTAL CUMULATIVE 

TAXES TAXES BOOK VALUE BOOK VALUE 

000 000 000 ow 
000 000 000 000 
(0 01 ) (0 01) 180 1 80 
(0 06) (0 07) 3 95 5 75 

(7 17) (1090) 34223 854 77 

DEFERRED DEFERRED YEAR-END YEAR-END 

(WW) (WW) (SkW) (UkW) 

(0 72) (0 79) 02 87 88 62 
(3 03) (382) 22391 312 54 

IN SERVICE YEAR 2005 
PLANT COSTS 519 
AFUDC RATE 10.30% 

24.09 72.53 52 57 (10.98) 854 77 

* Column not specified in workbook 



INPUT DATA - PART 2 
PROGRAM MEMOD SELECTED : REV-REQ 

PROGRAM NAMf Gas HP M 10 SEER HP wll000 participants In 2000 

(1) (2) (3) (4) (5) (61̂  (7) (8) (9) 
u m r r y  

CUMULATIVE ADJUSTED AVERAGE AVOIDED INCREASED 
TOTAL CUMULATIVE SYSTEM MARGINAL MARGINAL REPLACEMEM PROGRAM kWPROGRAM kWh 

PARTlClPATlNEPARTlClATINC FUEL COST FUEL COST FUEL COST FUEL COST iFFECTNENES IFFECTIVENESS 
YEAR CUSTOMERS CUSTOMERS (CkWh) (ClkWh) (CkWh) (CkWh) FACTOR FACTOR 

1998 0 0 2.00 2.27 2.08 0.00 100 1 .00 
1999 0 0 2.23 2.57 2.37 0.00 1.00 1 .00 
2 m  1 ,m 1 ,m 2.45 2.86 2.61 0.00 1 .OO 1.00 
2001 1,000 1 . m  2.73 3.32 2.95 0.00 1.00 1 .oo 
2002 1,000 1.ooO 2.61 3 11 284 0.00 1.00 1 .00 
2003 1,000 1 ,m 2.80 3.21 2 82 0.00 1.00 100 
2004 1.ooO 1 .m 2.78 3.46 3 03 0.00 1 .00 1 .00 
2005 1 .m 1 .m 2.93 3.71 3.22 3.25 1.00 1.00 
2 m  1 ,m 1 ,000 3 01 3.82 3.31 3.34 100 1.00 
2007 1,000 1 .m 3.13 4.10 3.48 3.49 1 .00 1.00 
2008 1,000 1 ,m 3.07 3.99 3.39 3.45 1 .OO 1.00 
2009 1,000 1.ooO 3.15 4 12 3.49 3.60 1.00 1 .00 
2010 1 .m 1,000 3.14 4.21 3.48 3.57 100 1 .00 
201 1 1 ,OOo 1,m 3.32 4.35 3.69 3.71 I .Do 100 
2012 1 .ooo 1 ,000 3.38 4.50 3.78 3.77 1 .00 1.00 
2013 1 .m 1,000 3.47 4.63 3.86 3.84 1 .00 1.00 
2014 1,000 1 ,ow 3.55 4 74 3.94 3.92 1.00 1.00 
2015 1,000 1,OOO 3.58 4.83 3.97 3.95 100 1.00 
2016 1,ooO 1 ,om 3.62 4.91 4.00 4.00 100 1.00 
2017 1 .wo 1,000 3.75 5.09 4.16 4.13 1.00 1 .oo 
2018 1 .ow 1 ,000 3.93 5 37 4.37 4.35 1.00 1 .00 
2019 1 .om 1,000 4.09 568 4.58 4 55 1.00 100 
2020 1 ,m 1 ,000 4.23 5.87 4.75 4.79 1.00 1.00 
2021 1 ,m 1,000 4.32 6.01 4.84 4.88 1.00 1.00 
2022 1 .m 1,000 4 41 8 17 4.95 4.97 1.00 1.00 
2023 1 ,ooo 1 ,ooo 4.53 6.36 5 09 5.10 1 .oo 1 .Jo 
2024 1,000 1.ow 4.64 6.55 5.22 5.23 100 100 

PSC FORM CE 1.2 
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‘THIS COLUMN IS USED ONLY FOR LOAD SHIFTING PROGRAMS WHICH SHIFT CONSUMPTION TO OFFPEAK PERIODS. 
THEVALUESREPRESENTTHEOFFPEAKSYSEMFUELCOSTS. 



AVOIDED GENERATlNG BENEFrrS 
PROGRAM METHOD SELECTED: REV-REP 

PROGRAM NAMF Gas HP vs 10 SEER HP w l l W  participants in 2MM 

(2) (3) (4) (5) (6) (7) 
AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED 
GEN UNIT GEN UNIT GEN UNfT GEN UNIT REPLACEMEN? GEN UNIT 

CAPACrrY COS FIXED OBM VARIABLE OBY FUEL COST FUEL COST BENEFITS 
YEAR $(000) S(W) $(W) s(OO0) #MM) S(MM) 

1998 0 0 0 0 0 0 
1999 0 0 0 0 0 0 
2000 0 0 0 0 0 0 
2001 0 0 0 0 0 0 
2002 0 0 0 0 0 0 
2003 0 0 0 0 0 0 
2M)4 0 0 0 0 0 0 
2005 340 122 17 459 689 249 
2006 329 127 18 481 729 226 
2CQ7 317 132 19 496 772 191 
2008 305 137 19 502 762 201 
2009 294 143 20 502 785 173 
2010 283 148 19 489 750 190 
201 1 273 154 20 496 700 163 
2012 263 160 21 510 793 162 
2013 253 167 21 526 799 168 
2014 244 173 21 541 808 172 
2015 234 180 22 551 813 174 
2016 224 188 22 560 816 179 
201 7 215 195 23 577 848 164 
2018 205 203 24 595 894 133 
2019 195 21 1 25 616 944 103 
2020 186 21 9 26 634 995 70 
2021 176 228 26 648 1.01 3 66 
2022 166 237 27 663 1.032 82 
2023 156 247 28 749 1,057 123 
2024 147 257 29 749 1 . W  96 

PSC FORM CE 2.1 
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NOM 4,805 3.628 447 11,347 17,162 3,065 
NPV 1,482 888 114 2,907 4.417 954 



AVOIDED TBD AND PROGRAM FUEL SAVINGS 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAME Gas HP M 10 SEER HP w/lMx) participants in 2000 

(1) (2) (3) (4) (5) (6) (7) (8) (Bar 
TOTAL TOTAL 

AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED PROGRAM 
TRANSMlSSIOFTRANSMlSSlOFniANSMlSSlOF DISTRIBUTION DISTRIBUTION DISTRIBUTION PROGRAM OFF-PEAK 

CAP COST OBM COST COST CAP COST OBM COST COST FUEL SAVINGS PAYBACK 
YEAR S(oO0) $(COO) $(m) S(o00) S(oO0) s(oO0) §.(000) s(o00) 

1998 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 
2000 0 0 0 0 0 0 100 0 
2001 35 8 43 23 33 58 236 0 
2002 34 9 42 22 37 59 219 0 
2003 32 9 41 21 38 60 220 0 
2004 31 9 40 20 40 80 249 0 
2005 30 10 40 19 42 61 269 0 
2006 29 10 39 19 43 62 278 0 
2007 28 10 38 18 45 63 302 0 
2008 27 11 37 17 47 64 293 0 
2009 26 11 37 17 49 65 303 0 
2010 25 12 36 16 51 67 314 0 
201 1 24 12 36 15 53 Ea 321 0 
2012 23 13 35 15 55 69 334 0 
201 3 22 13 35 14 57 71 344 0 
2014 21 14 34 13 59 73 353 0 
2015 19 14 34 13 62 74 360 0 
2016 18 15 33 12 64 76 367 0 
201 7 17 15 33 11 67 78 381 0 
201 8 16 18 32 11 69 80 403 0 
201 9 15 17 32 10 72 82 426 0 
2020 14 17 32 9 75 84 442 0 
2021 13 18 31 9 78 87 454 0 
2022 13 19 31 8 81 89 467 0 
2023 12 19 32 8 84 92 482 0 
2024 12 20 32 8 88 95 497 0 

NOM. 536 320 858 348 1,389 1.737 8.426 0 
NPV 215 94 309 140 408 546 2,567 0 

PSC FORM CE 2.2 
PAGE 1 OF 1 

'THESE VALUES REPRESENTTHE COST OF THE INCREASED FUEL CONSUMPTION DUE TO GREATER OFF-PEAK 
ENERGY USAGE. USED FOR LOAD SHIFTING PROGRAMS ONLY. 



TOTAL RESOURCE COST TEST 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAMI Gas HP VB 10 SEER HP wllo00 participants in 2ooo 

PSC FORM CE 2.3 
PAGE 1 OF 1 

(1 1 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

INCREASED UTILITY PARTICIPANT AVOIDED AVOIDED CUMULATIVE 
SUPPLY PROGRAM PROGRAM OTHER TOTAL GENU" T8D PROGRAM OTHER TOTAL NET DISCOUNlED 
COSTS COSTS COSTS COSTS COSTS BENEFITS BENEFITS FUEL SAVINGS BENEFITS BENEFITS BENEFITS NETBENEFITS 

YEAR s(o00) $(om) S(o00) $(OO0) S(o00) S(o00) S(OO0) S(o00) s(o00) s(o00) S(o00) S(o00) 
1998 0 0 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 0 0 
2 m  0 22 6,847 0 6.869 0 0 100 0 100 (6.769) (5,700) 
2001 0 0 543 0 543 0 101 236 0 337 (206) (5.859) 
2002 0 0 557 0 557 0 101 219 0 321 (237) (6.027) 
2003 0 0 572 0 572 0 101 230 0 331 (241 ) (6.184) 
2004 0 0 587 0 587 0 101 249 0 350 (237) (6.326) 
2005 0 0 603 0 603 249 101 269 0 619 16 (6,317) 
2006 0 0 619 0 619 226 101 278 0 605 (14) (6,324) 
2007 0 0 636 0 636 191 101 302 0 584 (42) (6.344) 
2008 0 0 654 0 654 201 102 293 0 598 (58) (8,369) 
2009 0 0 672 0 672 173 102 303 0 579 (94) (8.405) 
2010 0 0 691 0 691 190 103 314 0 606 (85) (6.435) 
201 1 0 0 710 0 710 163 104 321 0 588 (123) (8.475) 
2012 0 0 731 0 731 162 105 334 0 600 (131) (6.515) 
201 3 0 31 10,105 0 10,136 168 106 344 0 61 7 (9,519) (9.137) 
2014 0 0 774 0 774 172 107 353 0 631 (143) (9.173) 
2015 0 0 797 0 797 174 108 360 0 642 (1%) (9.209) 
2016 0 0 820 0 820 1 79 109 367 0 655 (1W (9.244) 
2017 0 0 e43 0 843 164 111 381 0 656 (187) (9.280) 
2018 0 0 868 0 868 133 112 403 0 648 (220) (9.320) 
2019 0 0 893 0 893 103 114 426 0 643 (250) (9.361) 
2020 0 0 919 0 919 70 116 442 0 629 (290) (8.405) 
2021 0 0 946 0 946 66 118 454 0 638 (308) (9.447) 
2022 0 0 873 0 973 62 121 467 0 650 (323) (9?W 
2023 0 0 1,001 0 1,001 123 124 482 0 728 (273) (9,520) 
2024 0 0 1,030 0 1,030 66 127 497 0 721 (310) (9.553) 

NOM 0 54 34,393 0 34,447 3.065 2.583 8.426 0 
NPV 0 27 13.901 0 13.929 954 855 2,567 0 

Discount Rate: 
BenefiVCost Ratio (Coy1 1) I Col(8)) : 

8.98 96 r-1 



page 10 PARTICIPANT COSTS AND BENEFITS 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAMI Gas HP vs 10 SEER HP wl1000 participants in 2000 

PSC FORM CE 2.4 
PAGE 1 OF 1 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

SAVINGS IN CUSTOMER CUMULATNE 
PARTICIPANTS TAX umrw OTHER TOTAL EQUIPMENT CUSTOMER OTHER TOTAL NET DISCOUNlED 

BILLS CREDKS REBATES BENEFITS BENEFITS COSTS OBMCOSTS COSTS COSTS BENEFITS NET BENEFITS 
YEAR $(coo) S(OO0) $(OOo) $(OOo) $(om) $(om) $(wo) $(coo) SfOOo) S(o00) S(000) 

1998 0 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 0 
2000 361 0 6,700 0 7,061 8,583 265 0 6.847 213 180 
2001 729 0 0 0 729 0 543 0 543 186 323 
2002 729 0 0 0 729 0 557 0 557 171 445 
2003 736 0 0 0 739 0 572 0 572 167 553 
2004 741 0 0 0 741 0 587 0 587 154 645 
2005 749 0 0 0 749 0 (333 0 603 146 725 
2 m  748 0 0 0 748 0 619 0 619 128 790 
2007 751 0 0 0 751 0 636 0 636 115 843 
2008 755 0 0 0 755 0 654 0 654 101 885 
2009 754 0 0 0 754 0 672 0 672 82 91 7 
2010 771 0 0 0 771 0 691 0 691 80 846 
2011 771 0 0 0 771 0 710 0 710 81 865 
2012 777 0 0 0 777 0 731 0 731 46 979 
201 3 782 0 6.700 0 7.482 9.352 752 0 10,105 (2.623) 257 
2014 791 0 0 0 791 0 774 0 774 17 261 
2015 796 0 0 0 796 0 797 0 797 (1) 261 
2018 801 0 0 0 801 0 820 0 820 (18) 257 
2017 803 0 0 0 803 0 843 0 843 (41 ) 249 
2018 808 0 0 0 808 0 868 0 868 (60) 239 
2019 813 0 0 0 81 3 0 893 0 893 (80) 225 
2020 81 8 0 0 0 81 8 0 919 0 91 9 (101) 210 
2021 823 0 0 0 823 0 946 0 946 (122) 193 
2022 828 0 0 0 828 0 973 0 973 (144) 175 
2023 834 0 0 0 834 0 1.001 0 1,001 (167) 155 
2024 839 0 0 0 839 0 1,030 0 1,030 (191) 135 

NOM 19,111 0 13.400 0 32,511 15,935 18,458 0 34,393 (1.882) 
NPV 6,549 0 7.487 0 14.036 8,119 5,782 0 13.901 135 

In Service of Gen Unit: 
Discount Rate : 
BenefiVCost Ratio ( Cd(6) I Col(l0)) 

2005 
8.98 % 

71.011 



page 11 RATE MPACT TEST 
PROGRAM METHOD SELECTED REV-REQ 

PROGRAM NAMI Gas HP w 10 SEER HP w/loOO participants in 2Mx) 

PSC FORM CE 2.5 
PAGE 1 OF 1 

INCREASED u n L m  AVOIDED GEN AVOIDED CUMULATNE 
SUPPLY PROGRAM REVENUE OTHER TOTAL UNIT&FUEL TED REVENUE OTHER TOTAL NET DISCOUNTED 
COSTS COSTS INCENWES LOSSES COSTS COSTS BENEFITS BENEFITS GAINS BENEFITS BENEFITS BENEFITS NETBENEFKS 

YEAR f(o00) $(Mx)) s(000) s(o00) s(m) qm) $(oao) S(o00) qm) S(OO0) s(m) s(o00) qm) 
19% 0 0 0 0 0 0 0 0 0 0 0 0 0 
1999 
ZOO0 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2016 
2019 
2020 
2021 
2022 
2023 
2024 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
22 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

31 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
6,700 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6.700 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
220 
445 
445 
451 
452 
457 
456 
458 
460 
460 
471 
470 
474 
477 
483 
485 
489 
490 
493 
496 
499 
502 
505 
509 
512 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
6,942 

445 
445 
451 
452 
457 
456 
458 
460 
460 
471 
470 
474 

7,209 
483 
465 
489 
490 
493 
496 
499 
502 
505 
509 
512 

0 
100 
236 
219 
230 
249 
510 
504 
493 
494 
476 
503 
484 
496 
512 
524 
534 
546 
545 
536 
529 
51 3 
520 
529 
604 
593 

0 
0 

101 
101 
101 
101 
101 
101 
101 
102 
102 
103 
104 
105 
106 
107 
108 
109 
ill 
112 
114 
116 
118 
121 
124 
127 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
100 
337 
321 
331 
350 
61 9 
605 
594 
596 
579 
M16 
588 
600 
61 7 
631 
642 
655 
656 
E48 
643 
629 
638 
650 
728 
721 

0 
(6.w2) 

(107) 
(124) 
(120) 
(102) 
162 
149 
135 
135 
119 
136 
117 
126 

(6.591) 
148 
156 
167 
166 
156 
147 
130 
136 
144 
220 
208 

NOM. 0 54 13,400 11,658 0 25,112 11,491 2,593 0 0 
NPV 0 27 7,487 3,895 0 11,509 3,521 855 0 0 

Discount Rate 8.98 % 
BenefiUCost Ratio (Cd(12) / CoI(7)) : -1 



INPUT DATA - PART 1 CONTINUED 
PROGRAM METHOD SELECTED: REV-REO 

PROGRAM NAME: Gas HP vn I O  SEER AC w / l W  participants in 2000 

I PROGRAM DEMAND SAVINGS 8 LINE LOSSES 

(1) CUSTOMER kW REDUCTION ATMETER ............................. 
(2) GENERATOR kW REDUCTON PER CUSTOMER ................ 
(3) kW LINE LOSS PERCENTAGE ............................................ 
(4) GENERATOR kWh REDUCTION PER CUSTOMER ............. 
(5) kWh LINE LOSS PERCENTAGE .......................................... 
(6) GROUP LINE LOSS MULTIPLIER ........................................... 
(7) CUSTOMER kWh INCREASE ATMETER ............................ 

ECONOMIC LIFE 8 K FACTORS 

(1) STUDY PERIOD FOR THE CONSERVATION PROGRAM ..... 
(2) GENERATOR ECONOMIC LIFE ........................................... 
(3) TBD ECONOMIC LIFE ......................................................... 
(4) K FACTOR FOR GENERATION ........................................ 
(5) K FACTOR FOR T 8 D ............................................................ 

11. 

111. unLrry 8 CUSTOMER COSTS 

(1) UTILITY NON RECURRING COST PER CUSTOMER ........... 
(2) UTILITY RECURRING COST PER CUSTOMER ................... 
(3) UTHlTy COST ESCALATION RATE ...................................... 
(4) CUSTOMER EQUIPMENT COST ........................................... 
(5) CUSTOMER EQUIPMENT ESCALATION RATE ............... 
(6) CUSTOMER 0 8 M COST .................................................. 

(8) INCREASED SUPPLY COSTS ........................................... 
(9) SUPPLY COSTS ESCALATION RATES ............................... 

* (11)UTILITYAFUDC RATE. ................................................ 
* (12) UTILITY NON RECURRING REBAWINCENTNE ................ 

(7) CUSTOMER o a M COST ESCALATION RATE .................... 

(io) umm DISCOUNT RATE .......................................... 

(13) u n L m  RECURRING REBATE/INCENTNE ....................... 
(14) UTILITY REBATEllNCENTNE ESCALATION RATE ............ 

* 
* 
* 

1 

* 

* SUPPLEMENTAL INFORMATION NOT SPECIFIED IN WORKBOOK 
** VALUE SHOWN IS FOR FIRSTYEAR ONLY (VALUE VARES OVER TIME) 
*** PROGRAM COSTCALCULATION VALUES ARE SHOWN ON PAGE 2 

238 kW 
305 kW 
9.01 % 

7.274.7 kWh 
7.02 % 

1 om0 
0 0  kWh 

27 YEARS 
30 YEARS 
35 YEARS 

1.61524 
1.46985 

"* S/CUST 
*" YCUST 
*** %" - SICUST 
*- %" 
*** YCUSTNR ... yo.. 

*+* WCUSTMR ... ... x 
8.98 % 

10.30 % - WCUST 
*** YCUST 
*** % 

N. AVOIDED GENERATOR AND TBD COSTS 

(1) BASEYEAR ............................................................... 
(2) INSERVICE YEAR FOR AVOIDED GENERATING UNIT .... 
(3) IN-SERVICE YEAR FOR AVOIDED TBD ...................... 
(4) BASE YEAR AVOIDED GENERATING COST ................. 
(5) BASE YEAR AVOIDED TRANSMISSION COST ................. 
(6) BASE YEAR DISTRIBUTION COST .................................. 
(7) GEN, TRAN 8 DlST COST ESCALATION RATE ................. 

(9) GENERATOR FIXED 0aM ESCFAATION RATE ................. 

(11) DISTRIBUTION FIXED 0 8 M COST ............................... 
(12) T8D FIXED OBM ESCALAlWN RATE .............................. 
(13) AVOIDED GEN UNIT VARIABLE 0 8 M COSTS ................ 
(14) GENERATOR VARIABLE 08M COSTESCALATION RATE 
(15) GENERATOR CAPACW FACTOR ................................... 
(16) AVOIDED GENERATING UNITFUEL COST ...................... 
(17) AVOIDED GEN UNIT FUEL COSTESCALATION RATE .... 

NON-FUEL ENERGY AND DEMAND CHARGES 

(1) NON FUEL COST IN CUSTOMER BILL ................................ 
(2) NON-FUEL COST ESCALATION RATE ................................. 
(3) DEMAND CHARGE IN CUSTOMER BILL ............................. 
(4) DEMAND CHARGE ESCALATION RATE ............................. 

(8) GENERATOR FIXED o a M COST ...................................... 

(io) TRANSMISSION FIXED o a M COST ............................ 

V. 

PSC FORM CE 1 
PAGE 1 OF 1 

1998 
2005 

2001-2005 
519 SnCW 

70 SnCW 
50 $lkw 

35 SkWMR 
1.78 %** 

4.10 %" 
2.73 SnCW 

13.01 $lkW 
4.10 %'* 

0.067 CENTSkWh 
2.70 %" 
91% - (In-service year) 
2.17 CENTS PER kWh"(ln-service y 
1.75 %" 

*** CENTSkWh 
*** % 
-* McWlMO 
*** % 



* INPUT DATA - PART 1 CONTINUED 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAME: Gas HP vs 10 SEER AC wllW0 participants in 2oM) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

PROGRAM COSTS OTHER UTILrrY CHARGE CHARGE PARTICIPANT PARTICIPANT OTHER TOTAL 
WITHOUT u n L m  u n L m  PROGRAM REVENUE REVENUE EQUIPMENT OBM PARTICIPANT PARTICIPANT 

INCENTNES INCENTIVES COSTS COSTS LOSSES LOSSES COSTS COSTS COSTS COSTS 
YEAR $(cum) S(w0) S(OO0) r(w0) s(o00) s(m) S(o00) s(OO0) S(W0) S(OO0) 

m m  TOTAL ENERGY DEMAND 

1998 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 
2000 22 6,100 0 6,122 250 0 6,726 265 0 6,991 
2001 0 0 0 0 505 0 0 543 0 543 
2002 0 0 0 0 505 0 0 557 0 557 
2003 0 0 0 0 512 0 0 572 0 572 
2004 0 0 0 0 514 0 0 587 0 587 
2005 0 0 0 0 519 0 0 603 0 603 
2006 0 0 0 0 51 8 0 0 61 B 0 61 9 
2007 0 0 0 0 521 0 0 636 0 636 
2000 0 0 0 0 523 0 0 654 0 654 
2009 0 0 0 0 523 0 0 672 0 672 
201 0 0 0 0 0 535 0 0 691 0 691 
201 1 0 0 0 0 535 0 0 710 0 710 
2012 0 0 0 0 539 0 0 731 0 731 
201 3 31 6.100 0 6,131 542 0 9,556 752 0 10,308 
2014 0 0 0 0 549 0 0 774 0 774 
2015 0 0 0 0 552 0 0 797 0 797 
2016 0 0 0 0 556 0 0 820 0 820 
201 7 0 0 0 0 556 0 0 e43 0 843 
2018 0 0 0 0 560 0 0 868 0 868 
2019 0 0 0 0 563 0 0 893 0 893 
2020 0 0 0 0 567 0 0 919 0 91 9 
2021 0 0 0 0 571 0 0 948 0 946 
2022 0 0 0 0 574 0 0 973 0 973 
2023 0 0 0 0 578 0 0 1.001 0 1 ,001 
2024 0 0 0 0 582 0 0 1,030 0 1.030 

NOM 54 12.200 0 12,254 13,248 0 16,282 18,458 0 34,741 
NPV 27 6.817 0 6,844 4,540 0 8,286 5.782 0 14,078 

SUPPLEMENTAL INFORMATION NOT SPECIFIED IN WORKBOOK 
** NEGATNE COSTS WILL BE CALCULATED AS POSITIVE BENEFITS FOR TRC AND RIM TESTS 



c t u x L A n o N  OF GEN K-FACTOR 
PROGRAM METHOD SELECTED REV-REQ 

PROGRAM NAME: Gar HP w 10 SEER AC wIlOO0 perticipants in 2000 

(2) (3) (4) (5) (6) (7) (8) (9) (11) (12) 
(lo) PRESENT 

OTHER TOTAL WORTH CUMULATIVE 
MID-YEAR PREFERRED COMMON INCOME TAXES 8 DEFERRED FIXED FIXED PWFIXED 

~ ~~ 

PIS 0% 0.00 
CIS 55% 12.50 

RATEBASE DEBT STOCK EQUITY TAXES INSURANCE DEPREC. TAXES CHARGES CHARGES CHARGES 
YEAR s(OO0) S(OO0) s(OO0) S(OO0) $(OO0) s(OO0) I(OO0) s(OO0) S(OO0) $(OO0) s(OO0) 

2005 1,998 68 0 137 85 28 67 4 390 390 390 
1 32 56 28 67 30 377 346 

% 
% 

2006 1,914 
2007 1,819 
2008 1,728 
2009 1,641 
2010 1,557 
201 1 1,476 
2012 1,398 
201 3 1,322 
2014 1,246 
2015 1,169 
2016 1,093 
2017 1.01 7 
2018 941 
201 9 864 
2020 788 
2021 712 
2022 636 
2023 560 
2024 483 
2025 415 
2026 364 
2027 321 
2028 279 
2029 236 
2030 193 
2031 150 
2032 107 
2033 64 
2034 21 

IN SERVICE COS ($ooO) 
IN SERVICE YEAR 
BOOK LIFE (YRS) 
EFFEC. TAX RATE 

DISCOUNT RATE 
OTAX 8 INS RATE 

65 0 
62 0 
59 0 
56 0 
53 0 
50 0 
48 0 
45 0 
43 0 
40 0 
37 0 
35 0 
32 0 
30 0 
27 0 
24 0 
22 0 
19 0 
17 0 
14 0 
12 0 
11 0 
10 0 
8 0 
7 0 
5 0 
4 0 
2 0 
1 0 

2,000 
2005 

30 
38.575 
8.98% 
1.40% 

125 
119 
113 
107 
101 
96 
91 
86 
80 
75 
70 
65 
59 
54 
49 
44 
38 
33 
29 
25 
22 
19 
16 
13 
10 
7 
4 
1 

56 
55 
55 
55 
54 
53 
51 
47 
44 
41 
37 
34 
31 
28 
24 
21 
18 
14 
28 
43 
41 
39 
37 
35 
33 
32 
30 
28 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 

364 
350 
338 
325 
313 
302 
291 
280 
269 
257 
246 
235 
224 
213 
202 
191 
180 
168 
158 
151 
145 
138 
132 
126 
120 
113 
107 
101 

CAPITAL STRUCTURE 

DEET 45% 7.60 % 
SOURCE I WEIGHT I COST K+ACTOR = CPWFC I INSVC COST = 

306 
271 
239 
212 
187 
166 
146 
129 
114 
100 
88 
77 
67 
59 
51 
44 
38 
33 
28 
25 
22 
19 
17 
15 
13 
11 
10 
8 

736 
1.042 
1,313 
1,552 
1,764 
1,951 
2,117 
2.263 
2,392 
2.506 
2.606 
2,694 
2,771 
2,838 
2,897 
2.848 
2,992 
3,030 
3.063 
3,091 
3,116 
3.138 
3,157 
3,174 
3.189 
3,201 
3,213 
3,222 
3.231 

1.61524 

PSC FORM CE 1.1A 
PAGE 1 OF 2 



page 4a DEFERRED TAX AND MOYEAR RATE BASE CALCULATION 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAI Gas HP \n 10 SEER AC w/loOC 

PSC FORM CE 1.1A 
PAGE 2a OF 2 

(1) (2) (3) (4) (5) (8) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

BOOK 4CCUMULATEC DEFERRED 
ACCUMULATED ACCUMULATECDEPREClATOh BOOK DEPR TAX TOTAL ANNUAL 4CCUMULATED 

TAX TAX TAX BOOK BOOK FOR FOR DUE TO EQUITY BOOK DEPR (1O)yll) SALVAGE JEFERRED TA) DEFERRED 
DEPREClATlOhDEPREClhDEPREClATIOhDEPREC~~hDEPREClAnOhJEFERRED TNIEFERRED TA)DEPREClATlOh AFUDC RATE TAX RATE TAXRATE (9)<12)+(13) TAX 

YEAR SCHEDULE $(Ow) $(Ow) $(Ow) s(o00) S(OO0) $(om) s(o00) $(ooO) MINUS lRlFE $(Ow) $(Ow) S(OO0) S(OO0) 
73 73 67 67 62 62 4 148 0 0 0 4 (29) 

2GQ6 7 22% 140 213 67 133 62 123 30 148 0 0 0 30 1 

2038 6 18% 120 462 67 267 62 247 22 148 0 0 0 22 49 

2010 5 29% 1 02 675 67 400 62 370 16 148 0 0 0 16 84 
201 1 4 89% 95 770 67 467 62 432 13 148 0 0 0 13 97 

2005 3 75% 

2007 8 68% 129 342 67 200 62 185 26 148 0 0 0 26 27 

2009 5 71% 111 573 67 333 62 309 19 148 0 0 0 19 68 

2012 4 52% 88 8% 67 533 62 494 10 148 0 0 0 10 107 
2013 4 46% 87 944 67 600 62 556 10 148 0 0 0 10 116 
2014 4 46% 87 1,031 67 667 62 61 7 10 148 0 0 0 10 126 
201 5 4 46% 87 1,117 67 733 62 879 10 148 0 0 0 10 135 
2016 4 46% 87 1,204 67 800 62 741 10 148 0 0 0 10 145 
2017 4 46% 87 1.280 87 067 62 803 10 148 0 0 0 10 155 

201 9 4 46% 87 1,463 67 1 .ma 62 926 10 148 0 0 0 10 174 
2020 4 46% 87 1,550 67 1,067 62 988 10 148 0 0 0 10 183 
2021 4 46% 87 1.636 67 1,133 82 1,050 10 148 0 0 0 10 193 

2018 4 46% 87 1,377 67 933 62 864 10 148 0 0 0 10 164 

2022 4 46% 87 1,723 67 1,200 62 1,111 10 148 0 0 0 10 202 
2023 4 46% 87 1.809 67 1,267 62 1,173 10 148 0 0 0 10 21 2 
2024 4 46% 87 1,896 67 1,333 62 1.235 10 148 0 0 0 10 221 

2026 0 00% 0 1,939 67 1,467 62 1,358 (24) 148 0 0 0 (24) 191 

2029 0 00% 0 1,939 87 1,667 62 1.543 (24) 148 0 0 0 (24) 119 
2030 0 00% 0 1.939 67 1,733 62 1 ,M)5 (24) 148 0 0 0 (24) 95 

2032 0 00% 0 1,939 67 1,067 62 1,729 (24) 148 0 0 0 (24) 48 

2034 0 00% 0 1,939 67 2 . m  62 1,852 (24) 146 0 0 0 (24) 0 

2025 2 23% 43 1,939 87 1,400 82 1,296 (7) 148 0 0 0 (7) 214 

2027 0 00% 0 1.939 67 1.533 62 1,420 (24) 148 0 0 0 (24) 167 
2028 0 00% 0 1.939 67 1 600 62 1,482 (24) 148 0 0 0 (24) 143 

2031 0 00% 0 1.939 67 1.800 62 1,667 (24) 148 0 0 0 (24) 71 

2033 0 00% 0 1,939 67 1,933 82 1,790 (24) 148 0 0 0 (24) 24 

ALVAGE / REMOVAL COST 
EAR SALVAGE I COST OF REMOVAL 
EFERRED TAXES DURING CONSTRUCllON (SEE PAQE 5)  
OTAL EQUITY AFUDC CAPWALED (SEE PAGE 5) 148 4 OOK DEPR RATE - 1NSEFUL LIFE 3.33 



page 4b DEFERRED TAX AND MID-YEAR RATE BASE CALCULATION 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAI Gas HP vs 10 SEER AC w11oOO pacticipants in 2OOO 

(2) (3) (4) (5) (W (%)’ (6) V) (8) 
END 

OF YEAR 
NET BEGINNING ENDING OF 

TAX TAX DEFERRED PLANT IN 4CCUMULATEE4CCUMULATEC YEAR RATE YEAR RATE MID-YEAR 
OEPREClATlOhDEPREClOh TAX SERVICE DEPREClATOh DEF TAXES BASE BASE RATEBASE 

YEAR SCHEDULE $(OW) $(o00) $(oOO) S(o00) S(o00) S(o00) S(o00) S(o00) 
2005 3 75% 73 4 1.933 67 (29) 2,034 1.963 1.998 
2006 7 22% 
2007 6 68% 
2000 6 18% 
2009 5 71% 
201 0 5 28% 
201 1 4 89% 
2012 4 52% 
2013 4 46% 
2014 4 46% 
2015 4 46% 
2016 4 46% 
2017 4 46% 
2018 4 46% 
2019 4 46% 
2020 4 46% 
2021 4 46% 
2022 4 46% 
2023 4 46% 
2024 4 46% 
2025 2 23% 
2026 0 00% 
2027 0 00% 
2028 0 00% 
2029 0 00% 
2030 0 00% 
2031 0 00% 
2032 0 00% 
2033 000% 
2034 0 00% 

PSC FORM CE 1.lA 
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140 30 
129 26 
120 22 
Ill 19 
102 16 
95 13 
88 10 
87 10 
87 10 
87 10 
87 10 
87 10 
87 10 
87 10 
87 10 
87 I O  
87 10 
87 10 
87 10 
43 (7) 
0 (24) 
0 (24) 
0 (24) 
0 (24) 
0 (24) 

0 (24) 
0 (24) 

0 (24 

0 (24) 

1.867 
1,800 
1,733 
1,687 
1,600 
1,533 
1.467 
1 , m  
1,333 
1,267 
1,200 
1,133 
1,067 
1 , W  

933 
867 
800 
733 
€67 
600 
533 
467 
400 
333 
267 
200 
133 
67 

0 

. .  
133 1 
200 27 
267 49 
333 ea 
400 84 
467 97 
533 107 
600 116 
€67 126 
733 135 
800 145 
867 155 
933 164 

1,000 174 
1,067 183 
1,133 193 
1.200 202 
1,267 212 
1,333 221 
1,400 21 4 
1,467 191 
1,533 167 
1,600 143 
1.667 119 
1.733 95 
1,800 71 
1,867 48 
1,933 24 
2.000 0 

1,963 
1,866 
1,173 
1,684 
1.598 
1,516 
1,437 
1.360 
1.284 
1,207 
1,131 
1,055 

979 
903 
826 
750 
674 
598 
521 
445 
386 
343 
300 
257 
214 
171 
129 
86 
43 

1.866 
1,773 
1,684 
1,598 
1,516 
1,437 
1,360 
1,284 
t ,207 
1,131 
1,055 

979 
903 
826 
750 
674 
598 
521 
445 
386 
343 
300 
257 
214 
171 
129 
86 
43 
0 

1,914 
1.819 
1.728 
1,641 
1,557 
1,476 
1,398 
1,322 
1,246 
1,169 
1.093 
1,017 

941 
864 
788 
712 
636 
560 
483 
415 
364 
321 
279 
236 
193 
150 
107 
64 
21 

* Column not specified in workbook 



PSC FORM CE 1.18 
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BOOK BASIS 
BOOK BASS FOR DEF TAX TAX BASIS 

bNSTRUCTION CAS ti 1.778 1,778 1.778 
EQUWAFUDC 148 

3EBTAFUDC 74 74 

YEAR 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

(2) 

NO.YEARS 
BEFORE 

INSERVICE 
-7 
-6 
-5 
-4 
3 
-2 
-1 

(3) (4) (5) 

PLANT CUMULATIVE YEARLY 
ESCALATION ESCALATION EXPENDITURE 

RATE FACTOR (%) 
0 00% l oo0  0 00% 
1 78% 1018 0 00% 
1 53% 1 033 0 32% 
2 64% 1061 0 85% 
2 62% 1 088 13 85% 
2 28% 1113 35 34% 
2 27% 1139 49 84% 

(6) (7) 
CUMULATIVE 

ANNUAL AVERAGE 
SPENDING SPENDING 

(SIkW) (WW) 
0 00 O M )  
O W  000 
1 72 086 
3 58 3 51 

78 24 44 42 
204 20 185 63 
294 50 434 98 

(8) 
CUMULATIVE 

BEFORE WITH AFUDC 

1998 -7 000 
1999 -6 OW 
2000 -5 086 
2001 4 3 59 
2002 -3 4488 
2003 -2 190 72 
2004 -1 459 79 

NO YEARS SPENDING 

YEAR INSERVICE (WW) 

IN SERVICE YEAR 2005 
PLANT COSTS 51 9 
AFUDC RATE 10 30% 

100.00% 582 24 

(sa)* (8W (9) (gar (9W (W 
CUMULATNE YEARLY CUMULATNE >ONSTRUCTION 

DEBT DEBT TOTAL TOTAL PERIOD CUMULATIVE 
AFUDC AFUDC AFUDC AFUDC INTEREST CPI 
($/kW) (WW) (SIkW) (WW) (SntW) (UkW) 

0.00 0.00 0.00 0.00 0.00 0.00 
000 000 000 O M )  000 0 00 
0 03 0 03 009 008 0 07 0 07 
0 12 0 15 0 37 048 0 27 034 
154 1 89 4 63 509 3 40 3 74 
655 S 24 19 72 24 80 14 39 18 13 

15 86 24 09 47 73 72 53 3444 52 57 

(W (gar (10) (11) 
CUMULATIVE INCREMENTAL CUMULATIVE 

DEFERRED DEFERRED YEAR-END YEAR-END 
TAXES TAXES BOOK VALUE BOOK VALUE 

000 0.00 0.00 0.00 
(UkW) (UkW) (WW) (YkW) 

0.00 0.00 0.00 0.00 
(0.01) (0.01) 1 .80 I .80 
(0.06) (0.07) 3.95 5.75 
(0.72) (0.79) 82.87 88.62 
(3.03) (3.82) 223.91 312.54 
(7.17) (l0.W) 342.23 654.77 

2,000 1,852 

654.77 

* Column not specified in workbodc 



INPUT DATA - PART 2 
PROGRAM METHOD SELECTED : REV-REQ 

PROGRAM NAMt Gas HP v6 10 SEER AC wll000 partkipants in 2000 

(2) (3) (4) 
umm 

CUMULAWE ADJUSTED AVERAGE 

PARTlClPATINEPARTlClPATINE FUEL COST 

1998 0 0 2.00 
1999 0 0 2.23 
2000 1" 1 .Ooo 2.45 
2001 1 ,ma 1,000 2.73 
2002 1,000 1,Ooo 2.61 
2003 1,000 1 .ooo 2.60 
2004 1 ,ma 1,000 2.78 
2005 1,000 1,000 2 93 
2006 1 .wo 1.300 3.01 
2007 1,000 1,000 3.13 
2008 1,000 1,000 3.07 
2009 1,000 1,000 3 15 
2010 1 ,m 1 .ooo 3.14 
201 1 1 .ooo 1 .ooo 3.32 
2012 1 .am 1,000 3.38 
2013 1,000 1 ,000 3.47 
2014 1 .ooo 1.000 3 55 
201 5 1.000 1,000 3.58 
2016 1,000 1,000 3.62 
2017 1,000 1 ,Mx) 3.75 
2018 1 ,ooo 1 .ooo 3.83 
2019 1,000 1,000 4.09 
2020 1,000 1 .OM) 4.23 
2021 1 .OM) 1 ,000 4.32 
2022 1 ,wo 1,000 4 41 
2023 1,000 1 ,m 4.53 
2024 1,000 1 ,ow 4.64 

TOTAL CUMUIAWE SYSTEM 

YEAR CUSTOMERS CUSTOMERS (ClkWh) 

(5) 

AVOIDED 
MARGINAL 
FUEL COST 

(ClkWh) 
2 24 
254 
2 82 
3 26 
3 08 
3 17 
3 42 
366 
3 77 
4 02 
3 93 
406 
4 12 
4 26 
4 41 
454 
466 
4 73 
4 81 
499 
5 25 
5 51 
5 70 
584 
5 99 
6 17 
6 35 

(6). (7) (8) (9) 

INCREASED 
MARGINAL REPLACEMEN1 PROGRAM kWPROGRAM kWh 
FUEL COST FUEL COST FFECTNENES FFECWENESS 

(ClkWh) (OkWh) FACTOR FACTOR 
2 10 000 100 100 
2 38 000 100 100 
264 OW 100 100 
299 OW 100 100 
2 88 000 100 100 
2 87 000 100 100 
308 000 100 100 
3 28 3 25 100 100 
3 37 3 34 1 00 100 
355 3 49 100 1 00 
346 3 45 100 100 
356 360 100 1 00 
3 55 3 57 100 100 
3 77 3 71 1 W  100 
384 3 77 100 100 
394 384 100 100 
4 02 3 92 100 100 
406 3 95 100 1 00 
4 09 4 00 1 00 100 
4 24 4 13 100 100 
4 47 4 35 100 100 
4 68 4 55 100 1 00 
4 85 4 79 100 100 
4 95 4 88 100 1 00 
5 07 4 97 100 1 00 
5 21 5 10 100 100 
534 5 23 100 100 

PSC FORM CE 1.2 
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'THIS COLUMN IS USED ONLY FOR LOAD SHIFTING PROGRAMS WHICH SHIFTCONSUMPTION TO OFF-PEAK PERIODS. 
THE VALUES REPRESENTME OFF PEAK SYSTEM FUEL COSTS. 



AVOIDED G E N E R A M  EENEFITS 
PROGRAM MEMOD SELECTED: REV-REQ 

PROGRAM NAMl Gar HP v9 10 SEER AC ~11000 participants in 2000 

(2) (3) (4) (5) 16) 17) 
AVOIDED AVOIDED AVOWED AVOIDED AVOIDED 
GEN UNIT GEN UNIT GEN UNIT GEN UNIT REPLACEMEN1 GEN UNIT 

CAPACrrY COS FRED OBM VARIABLE OBN FUEL COST FUEL COST BENEFITS 
YEAR S(OO0) O(o00) S(m) S(o00) qm) S(000) 

1998 0 0 0 0 0 0 
1999 0 0 0 0 0 0 
2000 0 0 0 0 0 0 
2001 0 0 0 0 0 0 
2002 0 0 0 0 0 0 
2003 0 0 0 0 0 0 
2004 0 0 0 0 0 0 
2005 390 140 20 527 791 286 
2006 377 145 21 553 836 260 
2007 364 151 22 569 886 21 9 
2 m  350 157 22 576 875 231 
2009 338 164 23 577 902 199 
2010 325 170 22 561 861 218 
201 1 313 177 23 569 896 187 
2012 302 I84 24 588 910 186 
201 3 291 191 24 604 918 192 
2014 280 199 25 621 927 197 
2015 269 207 25 632 933 200 
2016 257 215 28 643 936 205 
2017 246 224 27 663 971 188 
2018 235 233 27 683 1,026 153 
2019 224 242 28 707 1 .m 118 
2020 213 252 29 728 1,142 81 
2021 202 262 30 744 1,163 76 
2022 191 272 31 761 1,185 71 
2023 180 283 32 860 1,214 141 
2024 168 295 33 860 1,245 110 

PSC FORM CE 2.1 
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NOM 5,515 4.184 513 13,025 19,700 3,518 
NPV 1.678 1.019 131 3.336 5,070 1,095 



AVOIDED TBD AND PROGRAM FUEL SAVINGS 
PROGRAM METHOD SELECTED: REV-R€Q 

PROGRAM NAME Gas HP M 10 SEER AC w11oOO participants in 2000 

(2) (3) (4) (5) (6) (7) (8) 
TOTAL TOTAL 

AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED AVOIDED PROGRAM 
TRANSMlSSlOFlRANSMlSSlOF”SMlSSl0F DISTRIBUllON DISTRIBUTION DISTRIBUTION PROGRAM OFF-PEAK 

CAP COST OBM COST COST CAP COST OBM COST COST FUEL SAVINGS PAYBACK 
YEAR qoOO) s(000) s(OO0) q000) S(OO0) y000) S~000)  qm) 

1998 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 
2000 0 0 0 0 0 0 111 0 
2001 40 9 49 26 41 67 261 0 
2002 39 10 48 25 42 68 246 0 
2003 37 10 47 24 44 68 258 0 
2004 36 11 46 23 48 69 278 0 
2CU5 34 11 45 22 48 70 300 0 
2006 33 11 45 21 50 71 309 0 
2007 32 12 44 21 52 72 3 3  0 
2008 31 12 43 20 54 74 326 0 
2009 29 13 42 19 58 75 337 0 
2010 28 13 42 18 58 76 345 0 
201 1 27 14 41 18 60 78 354 0 
2012 26 14 40 17 63 80 369 0 
201 3 25 15 40 16 65 81 380 0 
2014 24 16 39 15 68 83 390 0 
2015 22 16 39 15 71 85 398 0 
2016 21 17 38 14 73 87 405 0 
201 7 20 18 38 13 76 89 421 0 
2018 19 18 37 12 79 92 443 0 
2019 18 19 37 11 83 94 467 0 
2020 16 20 36 11 86 97 483 0 
2021 15 21 36 10 89 99 496 0 
2022 15 21 38 10 93 103 510 0 
2023 14 22 36 9 97 106 525 0 
2024 13 23 37 9 101 109 542 0 

NOM. 61 5 368 982 400 1,594 1,994 9,289 0 
NPV 247 107 355 161 466 626 2,842 0 

PSC FORM CE 2.2 
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‘THESE VALUES REPRESENTTHE COST OF THE INCREASED FUEL CONSUMPTION DUE TO GREATER OFF-PEAK 
ENERGY USAGE USED FOR LOAD SHIFTING PROGRAMS ONLY. 



TOTAL RESOURCE COST TEST 
PROGRAM METHOD SELECTED: REV-REQ 

PROGRAM NAMI Gas HP ys 10 SEER AC wllMW) participantj in 2000 

PSC FORM CE 2.3 
PAGE 1 OF 1 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

INCREASED umm PARTICIPANT AVOIDED AVOIDED CUMULATIVE 
SUPPLY PROGRAM PROGRAM OTHER TOTAL GENUNIT TBD PROGRAM OTHER TOTAL NET DISCOUNTED 
COSTS COSTS COSTS COSTS COSTS BENEFITS BENEFITS FUEL SAVINGS BENEFITS BENEFITS BENEFITS NET BENEFITS 

YEAR S(OO0) S(oO0) #m) S(OO0) S(000) t(ooo) S(OO0) s(o00) t(oO0) S(oO0) $(oOo) s(OO0) 
1998 0 0 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 0 0 
2000 0 22 6.991 0 7,013 0 0 111 0 111 (6.901) (5,811) 
2001 0 0 543 0 543 0 116 261 0 378 (166) (5.939) 
2002 0 0 557 0 557 0 116 246 0 362 (195) (8.078) 
2003 0 0 572 0 572 0 116 258 0 373 (199) (6,207) 
2004 0 0 587 0 587 0 115 278 0 394 (193) (6,323) 
2005 0 0 603 0 603 286 115 300 0 701 98 (6.269) 
2006 0 0 61 9 0 619 260 116 309 0 685 65 (6.236) 
2007 0 0 638 0 636 219 116 334 0 670 33 (6.221) 
2008 0 0 654 0 654 231 117 326 0 674 20 (6.213) 
2009 0 0 672 0 672 1 e9 117 337 0 653 (19) (6,220) 
2010 0 0 691 0 691 21 8 118 345 0 681 (11) (6.224) 
201 1 0 0 71 0 0 71 0 187 119 354 0 660 (50) (6.240) 
2012 0 0 731 0 731 186 120 369 0 675 (56) (6.257) 
2013 0 31 10,308 0 10.340 192 121 380 0 694 (9.646) (8.914) 
2014 0 0 774 0 774 197 122 390 0 710 (64) (8,930) 
2015 0 0 797 0 797 200 124 398 0 721 (75) (8,948) 
2016 0 0 820 0 820 205 125 405 0 735 (84) (e.=) 
2017 0 0 843 0 843 188 127 421 0 736 (107) (8.987) 
2018 0 0 868 0 868 153 129 443 0 725 (143) (9.012) 

2020 0 0 919 0 919 81 133 483 0 697 (222) (9.075) 
2021 0 0 946 0 946 76 135 496 0 707 (239) (9.108) 
2022 0 0 973 0 973 71 139 51 0 0 719 (254) (9.140) 
2023 0 0 1,001 0 1,001 141 142 525 0 8M) (193) (9.163) 
2024 0 0 1,030 0 1.030 110 146 542 0 798 (232) (9.188) 

2019 0 0 893 0 893 118 131 467 0 716 (177) (9,042) 

NOM 0 54 34,741 0 34,794 3.518 2,976 9.289 0 
NPV 0 27 14,078 0 14,105 1,095 981 2,842 0 

Discount Rate: 
BenefiUCost Ratio (Col(l1) I CoI(6)) : 

8.98 % 7 1  



page 10 PARTICIPANTCOSTS AND BENEFITS 
PROGRAM METHOD SELECTED: REV-REQ 

PROQRAM NAMt Gas HP vs 10 SEER AC wllOO0 participants in 2000 

PSG FORM CE 2.4 
PAGE 1 OF 1 

CUMULATIVE 
PARTICPANTS TAX UllLllY OTHER TOTAL EQUIPMENT CUSTOMER OTHER TOTAL NET DISCOUNTED 

BILLS CREDlTS REBATES BENEFIT3 BENEFlTS COSTS OBMCOSTS COSTS COSTS BENEFITS NET BENEFITS 

SAVINGS IN CUSTOMER 

YEAR S(Oa0) S(OO0) S(OO0) S(oO0) S(OO0) S(OO0) S(OO0) S(oO0) S(o00) S(o00) $(ooo) 
1998 0 0 0 0 0 0 0 0 0 0 0 
1999 0 0 0 0 0 0 0 0 0 0 0 
2000 410 0 6.100 0 6,510 6,726 265 0 6.991 (481) (405) 
2001 829 0 0 0 829 0 543 0 543 285 (184) 
2Mn 828 0 0 0 828 0 557 0 557 271 8 
2003 840 0 0 0 840 0 572 0 572 288 182 
2004 842 0 0 0 842 0 587 0 Ea7 255 334 
2005 851 0 0 0 851 0 603 0 M)3 248 470 
2006 850 0 0 0 850 0 819 0 619 230 586 
2007 854 0 0 0 854 0 636 0 636 218 686 
2008 857 0 0 0 857 0 654 0 654 203 772 
2009 857 0 0 0 857 0 672 0 672 185 844 
2010 877 0 0 0 877 0 691 0 691 186 eio 
201 1 876 0 0 0 876 0 710 0 710 166 864 
2012 884 0 0 0 884 0 731 0 731 1 52 1,010 
2013 889 0 6,100 0 6.989 9.556 752 0 10.308 (3,320) 96 
2014 899 0 0 0 899 0 774 0 774 125 127 
201 5 904 0 0 0 904 0 797 0 797 1 08 152 
2016 91 1 0 0 0 91 1 0 820 0 820 91 172 
2017 912 0 0 0 912 0 843 0 843 69 185 
2018 918 0 0 0 918 0 868 0 868 50 194 
2019 924 0 0 0 924 0 893 0 893 31 199 
2020 930 0 0 0 930 0 919 0 91 9 11 201 
2021 936 0 0 0 936 0 946 0 946 (10) 199 
2022 942 0 0 0 942 0 973 0 973 (31) 195 
2023 948 0 0 0 948 0 1,001 0 1,001 (54) 189 
2024 954 0 0 0 954 0 1,030 0 1,030 (77) 181 

NOM 21,719 0 12.200 0 33,919 16.282 18.458 0 34,741 (822) 
NPV 7,442 0 8,817 0 14,259 6,266 5,782 0 14,078 181 

In Service of Gen Unit: 2005 
Dlscount Rate : 
BsnefiUCost Ratio ( CoI(6) I Col(l0)) 

8.98 96 1-1 
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