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P R O C E E D I N G S  

(Hearing convened at 9:35 a.m.) 

COMMISSIONER DEASON: Call the hearing to 

order. Could I have the notice read, please? 

MS. COLLINS: Pursuant to Notice issued 

September 15th, 1999, this time and place have been 

set for public hearing in Docket 981591-EG, petition 

for authority to implement Good Cents Conversion 

Program by Gulf Power Company. 

COMMISSIONER DEASON: Thank you. Take 

appearances. 

MR. BADDERS: Russell Badders and Jeffry 

Stone of the law firm of Beggs & Lane, 3 West Garden 

Street, Pensacola, Florida 32501, here on behalf of 

Gulf Power Company. 

MR. WATSON: Ansley Watson, Jr., Macfarlane, 

Ferguson and McMullen, Post Office Box 1531, Tampa, 

Florida 33631, here for the intervenor, Peoples Gas 

System. 

MS. COLLINS: Tiffany Collins on behalf of 

the Commission Staff. 

COMMISSIONER DEASON: Thank you. 

Preliminary matters, Ms. Collins. 

MS. COLLINS: There's one pending motion, 

Commissioner. 

FLORIDA PUBLIC SERVICE COMMISSION 
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On September 7th, 1999, Peoples filed a 

Motion to Strike portions of Mr. Ted Spangenberg's 

testimony. I don't know if you want to address this 

motion now. The appropriate time to address it would 

probably would be when we get to the direct testimony 

of Mr. Spangenberg. 

COMMISSIONER DEASON: Was this matter 

addressed at the prehearing conference? 

MS. COLLINS: Yes, it was, Commissioner. 

MR. WATSON: It was noted that the motion 

was pending but there was no ruling made. 

COMMISSIONER DEASON: Okay. Is oral 

argument contemplated on this matter? 

MS. COLLINS: This is within the discretion 

of the Commission. 

COMMISSIONER DEASON: Commissioners, do you 

have a preference as to how we proceed? 

COMMISSIONER CLARK: Did Gulf file in 

response to the Motion to Strike? 

MR. BADDERS: Yes, we did. 

COMMISSIONER DEASON: Are the parties 

prepared to briefly argue this motion. 

MR. BADDERS: We are. I am. 

MR. WATSON: Yes. 

COMMISSIONER DEASON: Okay. Does Staff have 

FLORIDA PUBLIC SERVICE COMMISSION 
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m objection to hearing argument at this time? 

MS. COLLINS: No, Commissioner. 

MR. WATSON: This is my motion. I can 

;tart. 

The grounds for the Motion to Strike 

?ortions of Mr. Spangenberg's testimony is directed to 

;he testimony that appears beginning on Page 12 of his 

direct testimony, Line 4, and running through the 

sentence that ends on Line 4 on Page 13. 

The grounds for People's motion are that the 

testimony is irrelevant and immaterial, constitutes or 

is based on hearsay. It contains conclusions of the 

ditness with respect to advertising and promotional 

naterials which the witness has not submitted as 

2xhibits, chose not to submit as an exhibit with his 

Direct Testimony, in which the Commission and Peoples 

are, therefore, unable to view for purposes of forming 

their own conclusions regarding the nature of that 

advertising. We, therefore, deem it unduly 

prejudicial. 

Relevant evidence is that which has a 

tendency to prove or disprove any fact which is 

relevant and material to the Commission's decision on 

any issue in this docket. 

Now, this docket was opened on Gulf's 

FLORIDA PUBLIC SERVICE COMMISSION 
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petition for approval of its proposed program for cost 

recovery under the Conservation Cost Recovery Clause. 

The program contains as one of its features an 

incentive, or an allowance, to an eligible customer. 

It's to the necessity for this incentive or allowance 

that Mr. Spangenberg's testimony, to which our motion 

is directed, goes. None of the issues identified by 

the parties in the Prehearing Order goes to either 

whether Gulf needs an allowance to make its program 

work or to the level of the allowance that it has 

chosen to put in the program. 

Neither Peoples nor the Staff has raised 

either the necessity for or the level of the allowance 

as an issue. If the Commission were to determine that 

natural gas advertising in Gulf's service area was 

false and/or misleading, as the witness's testimony 

characterizes, would that finding have any relevance 

whatsoever on the issues in this docket? Because the 

primary ultimate issue is whether the program is 

cost-effective, and whether it is consistent with 

FEECA. I think the answer to that is no. Therefore, 

how ask the portion of Mr. Spangenberg's testimony, to 

which our Motion to Strike is directed, be deemed 

relevant? 

I would add to the grounds set forth in the 

FLORIDA PUBLIC SERVICE COMMISSION 
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motion initially that the record, since Gulf chose not 

to offer the materials as exhibits, contains no 

predicate for the witness's opinion on the material, 

and I would, therefore, add the lack of a predicate as 

a further ground for striking the testimony. 

Gulf has responded to our motion that 

Peoples can't complain of prejudice because it has the 

ads in its possession; that the materials are 

discoverable; that they were publicly disseminated and 

that the Commission, Peoples and the Staff can ask 

questions regarding the testimony and request that the 

information be provided as an exhibit during the 

hearing. This does not mean that the witness's 

statements, or the advertising to which the testimony 

refers, is relevant. 

They argue, also, that no special skill, 

et cetera, is required for Mr. Spangenberg to render 

an opinion on the materials. And even if that's true, 

there's no predicate for that opinion. If Gulf wanted 

the witness to offer Gulf's opinion on the materials, 

the witness should have at a minimum submitted the 

materials as proposed exhibits at the time he filed 

his Direct Testimony. Having failed to do so, and 

having failed even to submit the materials as exhibits 

in his Rebuttal Testimony, I think the testimony 

FLORIDA PUBLIC SERVICE COMMISSION 
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should be stricken. 

I would point out to the Commission that 

there is absolutely no prejudice to Gulf in striking 

the portion of the testimony that Peoples seeks to 

have stricken. The remainder of the witness's answer, 

to which our motion is not directed, will still convey 

to the Commission, even though we believe that also is 

irrelevant, why Gulf felt the need to include a $200 

allowance in its program. 

If the portion we seek to have stricken is 

stricken, the question is why does Gulf Power believe 

it is necessary to use incentive to encourage its 

customers to install energy-efficient electric heat 

pumps? And the answers would be I feel the $200 

customer incentive that is an element of the Good 

Cents Conversion Program is needed in order to help 

get the individual consumer's attention long enough 

for them to understand the energy saving and household 

budget benefits from installing a highly efficient 

heat pump. 

There's no prejudice to Gulf if the 

remainder of the testimony is stricken, as we believe 

it should be, because it's irrelevant and immaterial 

to the decision that the Commission needs to make in 

this docket. 

FLORIDA PUBLIC SERVICE COMMISSION 
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COMMISSIONER DEASON: Thank you. 

Mr. Badders. 

MR. BADDERS: Thank you. Clearly, we 

disagree with Mr. Watson's analysis. First and 

foremost, this information is relevant. It is 

relevant to Issues 1 and 2 which go to the 

cost-effectiveness of this program. This incentive 

and the level of the incentive are components of the 

cost-effectiveness analysis. 

This appears in the direct testimony of 

Mr. Spangenberg. In that testimony he has to support 

this program and the components of the program. That 

is what he has done. Clearly you could stop where 

Mr. Watson would like us to stop and just say we 

believe it's necessary to overcome something in the 

marketplace. That this incentive is necessry to 

overcome something in marketplace. We've gone further 

and we've explained the reason and what it is we are 

overcoming in the marketplace with this incentive. 

Clearly it is relevant to that topic and 

it's something the Commission can consider and it can 

weigh. There's no prejudice in this. 

Staff and Peoples Gas can, and could have, 

conducted discovery, asked what articles were in 

question and cross examine the witness on that topic 

FLORIDA PUBLIC SERVICE COMMISSION 
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if they so chose. They did not. With full 

2pportunity they chose not to. They've made arguments 

:hat this is hearsay and it's not admissible. 

Zlearly, in this proceeding, an administrative 

?roceeding, hearsay is admissible. We're not offering 

this to prove that this is misleading or false 

sdvertising. We're using this to show - -  

COMMISSIONER CLARK: Well, it struck me that 

that's what you said. You're saying here the 

testimony has been impeded by false and deceptive 

advertising about the benefits of it. And I took that 

to mean that you wanted us to take as evidence that it 

was false and it was deceptive, and, therefore, it is 

offered for that purpose, not just for the purpose 

that it was uttered. 

MR. BADDERS: Our belief is that we needed 

to have a reasonable belief that this was false; that 

the utterances made were false. 

COMMISSIONER CLARK: But you are offering it 

for that purpose. 

MR. BADDERS: Only as far as a reasonable 

basis. We can be wrong. It's what our intent, what 

our belief was at the time when we read this and what 

affect it had on the testimony. 

But continuing. We were offering this 

FLORIDA PUBLIC SERVICE COMMISSION 
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solely to show that the utterance was made, and that 

based on that, our reasonable belief was that it was 

false. And as a result of that we have decided to use 

an incentive at a certain level in this program. And 

simply that is relevant. That is relevant to the 

cost-effectiveness in Issues 1 and 2 .  So we believe 

that the Motion to Strike should be dismissed - -  or 

denied. I apologize. 

COMMISSIONER DEASON: Mr. Watson, anything 

further? 

MR. WATSON: I have nothing further. 

COMMISSIONER DEASON: Questions, 

Commissioners? 

COMMISSIONER JACOBS: The main weight of 

this testimony you would argue then does go to the 

cost-effectiveness analysis? 

MR. BADDERS: We do. Or at least - -  the 

existence of an incentive. This is the reason - -  this 

is the reason that we've used an incentive, or a 

reason that we've used an incentive and the level of 

incentive used. And that is an input into the 

cost-effectiveness. 

COMMISSIONER JACOBS: I can agree that the 

issue offering the incentive certainly goes to that. 

But it strikes me that the testimony would imply - -  

FLORIDA PUBLIC SERVICE COMMISSION 
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and I would seek your response to this - -  the 

testimony would imply that the incentive is to 

overcome public response, or receptance - -  or 

acceptance, of the false advertising. 

MR. BADDERS: That is correct. 

COMMISSIONER JACOBS: Well, how then - -  you 

understand my point. The weight of your testimony 

seems to say that this incentive is not guided to 

making this program more cost-effective, but on the 

other hand, it's guided to overcoming a negative 

public perception of this program. 

MR. BADDERS: I guess two-fold. I mean it 

does both. We've decided to use an incentive for that 

reason. 

COMMISSIONER CLARK: For what reason? 

MR. BADDERS: For the reason that we believe 

there was false misleading advertising in the market. 

That's our belief. Whether or not it is false or 

misleading - -  

COMMISSIONER CLARK: So you are offering it 

for the purpose of showing it was false and 

misleading. 

MR. BADDERS: That we had a reasonable 

belief that it was. Yes. 

COMMISSIONER CLARK: I don't understand the 

FLORIDA PUBLIC SERVICE COMMISSION 
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difference there. Are you offering it to show that it 

is false or deceptive or that you had a reasonable 

belief that it was? 

MR. BADDERS: The second; the latter. 

COMMISSIONER CLARK: How does that take it 

out of hearsay and make it simply to show it was 

uttered? 

MR. BADDERS: Okay. If we just showed that 

the statement was made, that this utility was in the 

market, that's only half of it. It's what we drew 

from that; what conclusion we drew from the utterance 

that was made. 

COMMISSIONER CLARK: Okay. I'm confused as 

to - -  is there case law or other statute that, 

therefore, makes it an exception to the hearsay? 

MR. BADDERS: I believe these are admissions 

by Peoples Gas, which would be an exception to the 

hearsay rule. And also in an administrative 

proceeding such as this, you are allowed to accept 

hearsay. It just cannot be the sole basis for your 

ruling on a specific point. 

COMMISSIONER DEASON: Commissioners, I 

reviewed the motion and the response, and reviewed the 

testimony, heard the argument here today. I'm 

certainly willing to take any input and I'm prepared 

FLORIDA PUBLIC SERVICE COMMISSION 
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to rule on it. 

COMMISSIONER CLARK: I'm prepared to live 

with your ruling, but it strikes me that I don't see 

the relevance of it, and - -  

COMMISSIONER DEASON: Well, I agree with 

you. My concern is the relevancy. I'm not so much 

concerned about the hearsay argument or the fact there 

were no exhibits filed to accompany it, or the fact 

that there's a question concerning the witness's 

ability to express the opinion. I'm not concerned 

about that. I'm concerned about the relevancy to the 

issues which are listed in the Prehearing Order and 

for that reason I'm going to grant the motion in part 

and deny the motion in part. I'm going to grant the 

motion as it relates to testimony which begins on 

Page 12, Line 4, through Line 21 to the "comma," after 

"marketplace." And then I would allow the response to 

continue from that point forward. I think from that 

point forward, the testimony is simply acknowledging 

that there are programs that are being provided by gas 

utilities in this part of the state; that it does not 

address whether there is or is not deceptive 

advertising concerning those programs, which I think 

goes beyond the relevancy issues. 

COMMISSIONER CLARK: I think so. So it 

FLORIDA PUBLIC SERVICE COMMISSION 
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would be - -  

COMMISSIONER DEASON: The testimony that 

would stand would begin with the word "most" on 

Line 21, and would continue all the way - -  all the way 

to the answer, that would be allowed. What would be 

stricken would be beginning on Line 4 and continuing 

through Line 21 to the llcommall after "marketplace. 

COMMISSIONER JACOBS: I concur. 

COMMISSIONER CLARK: I do too. 

COMMISSIONER DEASON: That matter has been 

addressed. Are there other preliminary matters? 

Mr. Badders, when you present this 

witness - -  I mean, this ruling has been made and I 

would expect you to amend the testimony at that time. 

MR. BADDERS: We will do so. 

We have one other preliminary matter that we 

have discussed with the other parties. It has to do 

with the Order of Witnesses on rebuttal. 

In reviewing the testimony, Mr. Spangenberg 

was to precede - -  or actually was to precede 

Mr. Shell. In doing so, he would be discussing 

matters that Mr. Shell will be raising in his 

testimony, which seems to be out of order. After 

discussing this with the parties it would be best for 

us to do Mr. Shell first and then end with 

FLORIDA PUBLIC SERVICE COMMISSION 
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Mr. Spangenberg, if there's no objection. 

COMMISSIONER DEASON: Any objection. 

MS. COLLINS: No objection. 

MR. WATSON: No objection. 

COMMISSIONER DEASON: Very well. Okay. 

Other preliminary matters? 

MS. COLLINS: No, Commissioner Deason. 

COMMISSIONER DEASON: Were opening 

statements contemplated at the prehearing? 

MS. COLLINS: The parties are prepared to go 

ahead. 

COMMISSIONER DEASON: No opening statements 

were requested. 

MR. BADDERS: No. 

COMMISSIONER DEASON: Very well. We will 

proceed then directly to testimony. 

All witnesses who are present and have 

prefiled testimony, please stand and raise your right 

hand. 

(Witnesses sworn collectively.) 

MR. BADDERS: Gulf Power would like to call 

its first witness. Mr. Spangenberg, please take the 

stand. 

- - - - _  
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1 I1 
was called as a witness on behalf of Gulf Power 

Company and, having been duly sworn, testified as 

follows: 

DIRECT EXAMINATION 

BY MR. BADDERS: 

Q Please state your name and business address 

for the record. 

A My name is Ted Spangenberg. My business 

address is Gulf Power Company, One Energy Place, 

Pensacola, Florida. 

Q Are you the same Ted Spangenberg who 

prefiled 15 pages of Direct Testimony? 

A Yes, I am. 

Q Have you also filed revised Pages 4, 5 and 

10 for that prefiled testimony? 

A Yes, sir, I have. 

Q Do you have any changes or corrections to 

that testimony as revised? 

A None except for what the Commission just 

ruled on. 

Q Right. Please note for the record that 

Page 12, Lines 4 through 21, has been struck from the 

record. 

A Yes. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q And on Line 21 that is only to the "commall? 

A That's correct. 

Q If I were to ask you the same questions 

today, would your answers be the same? 

A Yes, they would. 

MR. BADDERS: Commissioner Deason, we ask 

that the prefiled testimony be inserted into the 

record as though read. 

COMMISSIONER DEASON: Without objection, it 

shall be so inserted. 

Q (By Mr. Badders) Mr. Spangenberg, did you 

have one exhibit attached to your testimony? 

A Yes, sir, I did. 

Q And have you filed a revised Page 9 of 9 to 

that testimony? 

A Yes, I have. 

Q Do you have any changes or corrections to 

that exhibit as revised? 

A Not as revised, no. 

MR. BADDERS: We ask that that exhibit be 

identified. 

COMMISSIONER DEASON: It shall be identified 

as Exhibit 1. 

(Exhibit 1 marked for identification.) 

FLORIDA PUBLIC SERVICE COMMISSION 
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GULF POWER COMPANY 

Before the Florida Public Service Commission 
Direct Testimony of 

T. S. Spangenberg, Jr. 
Docket No. 981591-EG 

Date of Filing: July 22, 1999 

Please state your name, business address, and 

occupation. 

My name is T. S. (Ted) Spangenberg, Jr. My business 

address is One Energy Place, Pensacola, Florida 

32520. I am employed by Gulf Power Company as its 

Residential Marketing Manager. 

Please summarize your educational and professional 

background. 

I hold Bachelor’s and Master’s degrees in Electrical 

Engineering from Auburn University. I have worked for 

Gulf Power Company and its affiliates within the 

Southern Company for the past 23 years. My experience 

during that time frame includes positions and direct 

work involvement in the areas of load research, market 

research, demand forecasting, cogeneration, customer 

service, line service, distribution field engineering, 

transmission, executive administration, substation 

engineering, and residential marketing. I am licensed 

in several states, including Florida, as a Professional 

25 Engineer. 
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2 1  
Do you have an exhibit to which you will refer in your 

testimony? 

Yes, I have an exhibit consisting of one schedule, 

(TSS-1) which is a written description of the 

Goodcents Conversion Program as filed with the Florida 

Public Service Commission (the Commission) for 

approval. This exhibit was prepared under my 

supervision and direction. 

Counsel: We ask that Mr. Spangenberg’s 

Schedule TSS-1 be marked as 

Exhibit / . 

What is the purpose of your testimony in this 

proceeding? 

The purpose of my testimony is to provide information 

about Gulf Power Company’s proposed Goodcents 

Conversion Program (the Program) and to encourage the 

Commission to approve it as a conservation program 

eligible for cost recovery under the Energy 

Conservation Cost Recovery (ECCR) mechanism as 

provided by the Florida Energy Efficiency and 

Conservation Act (FEECA). 
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What are the key elements of the Goodcents Conversion 

Program? 

The Goodcents Conversion program proposes the use of 

cash incentives to encourage Gulf Power’s residential 

customers to replace old and inefficient electric air 

conditioners and fossil-fueled combustion home heating 

devices with new, efficient, electric heat pumps. 

Customer participation in the Program will result in 

reduced annual electrical energy consumption and 

significantly reduced summer peak electric demand. 

Further, participating customers will also benefit as 

a result of significantly reducing the total energy 

requirements of their home. Customers who make this 

replacement under the Program would receive a $200 

cash incentive, with their heating, ventilation and 

air conditioning (HVAC) dealer receiving a $50 cash 

incentive. The Goodcents Conversion name reflects 

the nature of the program, which is intended to 

encourage customers to convert from older, less 

efficient equipment to new, more efficient equipment. 

A more complete description of the elements of the 

Goodcents Conversion Program is contained in Schedule 

TSS-1. As noted in that exhibit, the expected change 

in peak kilowatt demand at the meter is a reduction of 

1.90 kW per participant and the expected change in 
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2 3  
annual electrical energy consumption is a reduction of 

1,030 kWh at the meter. When the reduction in the 

participant’s natural gas requirements is included, 

the typical impact is the conservation of 33.7 million 

Btu’s of energy per year per participant at the meter. 

Were any recognized methodologies used to assess the 

cost effectiveness of the Goodcents Conversion 

Program? 

Yes. The Commission has an established, approved 

methodology for assessing the cost effectiveness of 

energy conservation programs. This approved 

methodology is described in the publication “Florida 

Public Service Commission Cost Effectiveness Manual 

for Demand Side Management Programs and Self-service 

Wheeling Proposals” adopted by the Commission in Rule 

25-17.008, Florida Administrative Code. The approved 

methodology was used in performing the assessments of 

the Program. The manual sets forth three critical 

cost-effectiveness tests, the Ratepayer Impact Measure 

(RIM) Test, the Participant’s Test, and the Total 

Resource Cost (TRC) Test. In order to be cost- 

effective under any of these tests, a program must have 

a benefits to cost ratio greater than 1.0. 
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Using the approved methodology just described, is the 

Goodcents Conversion Program cost effective? 

Yes. As depicted in Schedule TSS-1, all three key 

measures were at least 1.00. In other words, the 

Goodcents Conversion Program passes all three tests of 

cost-effectiveness specified in the Commission’s 

manual on cost effectiveness of conservation programs. 

Please describe the assumptions that have been 

incorporated in the cost-effectiveness analysis for the 

Goodcents Conversion Program. 

The base home for modeling purposes is a 1680 square 

foot home with an inefficient central air conditioning 

unit having an effective Seasonal Energy Efficiency 

Ratio (SEER) of 7.0 and a central gas furnace with a 

68% Annual Fuel Utilization Efficiency (AFUE). In 

Gulf’s assumptions, the entire existing heating and 

cooling system has been removed and replaced with a 

heat pump having a SEER of 11.0 and a Heating Season 

Performance Factor (HSPF) of 7.4. 

Are the assumptions incorporated in the cost- 

effectiveness analysis regarding summer peak demand, 

winter peak demand and annual energy usage reasonable? 

Yes. These cost effectiveness evaluations are the 

result of the aforementioned system assumptions input 
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into the Residential Building Energy Program (RBEP), 

which is an engineering model developed by the 

Southern Company and used by Gulf Power on many 

occasions for regulatory filings. Results from the 

RBEP program have been previously accepted by the 

Commission. 

Q. How is it that the Goodcents Conversion Program 

projects a reduction in annual kWh per participant 

when a non-electric heating source is being replace( 

by an electric one? 

A. The typical efficiency rating of the equipment to be 

replaced under this proposed program is 7.0 SEER. In 

order to qualify for the Program incentive, the 

participant must install a heat pump with a rating of 

at least 11.0 SEER. For the typical home, this yields 

a reduction of 2,933 kwh for the cooling season, with 

an addition of 1,903 kWh for the home's heating needs. 

The net result is an expected reduction in annual 

electricity use of 1,030 kWh. This is in addition to 

the conservation of 302 therms of natural gas that is 

also achieved. 
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What does FEECA require in terms of energy or demand 

impact and cost effectiveness in order for a program 

to be considered a qualifying conservation program? 

Chapter 366.81, in its opening sentence, pronounces a 

legislative finding that ‘lit is critical to utilize 

the most efficient and cost-effective energy 

conservation systems. . . “ .  It is obvious from the 

electrical kWh and natural gas therm reductions just 

cited that encouraging the conversion of existing 

furnace and air conditioner combinations to new heat 

pumps promotes “the most efficient and cost-effective 

conservation systems.” Further, Chapter 366.81 states 

that FEECA is to be “liberally construed” in order to 

increase the “efficiency and cost-effectiveness of 

electricity and natural gas use.” There are two 

specific requirements in FEECA to which our Program 

applies. These are (1) reducing and controlling the 

growth rate of electric consumption; and (2) reducing 

the growth rate of weather-sensitive peak demand. A n  

electrical program that achieves either one of these 

would qualify. The Goodcents Conversion Program 

reduces annual kwh consumption and qualifies on that 

count. It also reduces summer peak electric demand, 

which is when Gulf Power‘s annual peak demand occurs, 

so it would also qualify on that count. The proposed 
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program also has the added benefit of reducing the 

growth rate of the weather-sensitive peak demand for 

natural gas, which in Northwest Florida is the winter 

peak demand for gas, hence, it would also qualify on 

that count. 

If this program did not produce a reduction in winter 

electrical demand, a reduction in peak natural gas 

demand, or a reduction in annual kWh but did cause a 

reduction in Gulf's peak electrical demand, would it 

qualify as a conservation program? 

Absolutely. Any impact of this or any other Gulf 

Power program on winter electrical demand is 

irrelevant as far as FEECA is concerned so long as the 

summer demand is Gulf Power's weather-sensitive system 

peak demand. Gulf Power plans additional generating 

resources on the basis of reserves at the time of 

summer peak demand. While any program that can help 

reduce the growth rate of annual energy consumption, 

reduce weather-sensitive peak electrical demand or 

reduce weather sensitive natural gas peak demand 

brings added appeal, as long as one of these three 

criteria is addressed, it satisfies the requirements 

of FEECA. 
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Is there any precedent before the Commission in which 

a program has been approved for cost recovery under 

the ECCR clause when there was not a reduction in more 

than one criterion e.g. weather-sensitive peak 

electrical demand and annual kWh? 

Yes, there is. Several utilities have received 

approval for ECCR recovery load management programs 

that reduce peak demand with no reduction in annual 

energy consumption. 

Was this program designed simply as a sales tool for 

competing against natural gas? 

No, it was not. Gulf Power Company has a long history 

of pioneering efforts to help customers conserve 

energy, dating at least as far back as the initiation 

of our nationally acclaimed Goodcents Home program in 

the 1970s. Continuing that tradition, we are 

constantly pursuing ideas for new programs to enhance 

energy efficiency. The HVAC system is the single 

largest energy user in a typical home. As the company 

went about planning a program to increase the energy 

efficiency of HVAC systems, thereby reducing summer 
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electrical demand, the use of promotional incentives 

was considered because those seem to be one of the 

most effective tools in today’s marketplace for 

encouraging consumer action. However, the company 

wanted to ensure that all promotional offerings to 

customers were cost-effective. In all our 

considerations for potential HVAC upgrade programs, 

with the natural exception of our geothermal 

initiatives, we assumed that the cooling aspect of 

existing and replacement systems would be the 

traditional refrigerant cycle with air-to-air heat 

exchange. For the heating cycle we analyzed electric 

resistance heat, gas furnaces, and air-to-air heat 

pumps. While knowing that 7.0 SEER was a good average 

for existing systems, we also considered higher SEER’S, 

i.e. newer equipment, for the system being replaced, 

realizing that the higher SEER’s would make the cost- 

effectiveness tests more difficult to pass. The 

company did everything reasonable to ensure rigor in 

its analyses. The cost effectiveness tests results for 

these other variations are shown in Schedule TSS-1 and 

indicate that the only combination that passed the 

necessary cost-effectiveness tests was going from a gas 

furnace, regardless of equipment vintage, to a heat 

pump. In short, an attempt was made to include the 
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cooling-only upgrade with a gas furnace, as well as the 

change-out of an older heat pump, but these failed the 

cost-effectiveness tests. Leaving a gas furnace in 

place and replacing just the 7.0 SEER cooling equipment 

with 11.0 SEER equipment only achieves a savings of 

10.0 million Btu’s, or only 30% of the 33.7 million 

Btu’s conserved with this proposed Program. 

Is there any precedent for the Commission approving a 

program for cost recovery under the ECCR clause when 

the program benefits the requesting company’s product 

sales in lieu of a competing product? 

Yes. In fact the Commission has approved electric 

replacement programs for ECCR treatment for natural gas 

distributors that provide significant cash rebates to 

participants only if they are replacing electric 

heating equipment with natural gas equipment. Given 

this established practice of the Commission, the 

company sees no reason why the Goodcents Conversion 

program should not also be approved. The Program as 

proposed results in cost-effective conservation by 

reducing the growth rates of weather-sensitive peak 

electrical demand and electric consumption. 

25 
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Why does Gulf Power believe it is necessary to use 

incentives to encourage its customers to install 

energy-efficient, electric heat pumps? 
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most gas 

distributors in Northwest Florida have been providing 

cash incentives to consumers to replace heat pumps with 

gas furnaces. The costs of these incentives and the 

associated advertising are passed directly through to 
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the general body of customers either through the ECCR 

mechanism or through rates that are not subject to 

review and approval by the Florida Public Service 

Commission. I feel the $200 customer incentive that is 

an element of the Goodcents Conversion Program is 

needed in order to help get the individual consumer’s 

attention long enough for them to understand the 

energy saving and household budget benefits of 

installing a highly efficient heat pump. 

As a rule, are customers likely to replace existing 

inefficient HVAC equipment only when it fails? 

No. The best quantitative data available for Northwest 

Florida on this issue is from a mid-1980’s study of 

over 400 consumers who changed out their HVAC systems 

to heat pumps. Only 27.3% of those consumers gave 

“needed major repairs” as the reason for replacing 

their system. Other predominant reasons given included 

“operating cost too high”-18.2% and “rebate”-19.9%. 

Regardless of how likely consumers are to replace their 

equipment only when it fails absent a rebate or other 

promotional incentive, they are much less likely to 

replace it only for that reason when an effective 

incentive is available, such as the one included in our 

proposed Program. I believe the earlier 73.7% finding 
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for replacing a system for reasons other than failure 

is generally representative of what could be expected 

with our proposed Program. 

Do you believe the Commission should approve this 

program for ECCR treatment? 

Yes. Since this program, as demonstrated through the 

RIM test, provides benefits to all ratepayers, the ECCR 

funding mechanism provides a means for those ratepayers 

to financially contribute to its success. Absent ECCR, 

while it might remain cost-effective from a ratepayer 

perspective, the delay in a positive impact on the 

company’s financial earnings and stockholder benefits 

make the program a difficult proposition for moving 

ahead under normal cost recovery mechanisms. 

This Program reduces peak summer electrical demand, 

reduces annual kwh consumption, and is cost-effective 

under the RIM Test, Participant Test, and TRC Test. 

The Goodcents Conversion Program promotes energy- 

efficiency and reduces Florida’s dependence on outside 

energy sources, all consistent with FEECA and good 

public policy. As an unintended benefit, it also 

reduces weather-sensitive peak natural gas demand. 

Because of the intended, expected results and the 
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Q (By Mr. Badders) Mr. Spangenberg, please 

summarize your testimony. 

A The high efficiency heat pump is one of the 

most, if not the most, efficient system available 

today for home applications. For each unit of input, 

this technology transfers over three units of energy 

into or out of the home as the season requires. 

We have filed with this Commission a program 

that pays the customer a $200 cash rebate as an 

incentive to replace their older, inefficient 

combustion heating equipment with a heat pump having a 

minimum efficiency of 11.0 seasonal energy-efficiency 

ratio or SEER. The results of the analysis of that 

program are shown as the base case on the chart we're 

placing before you now. 

The results of the analysis of this proposed 

program show there the conclusions for every unit 

replaced under this program, we expect a typical 

weather-sensitive peak demand reduction of 1.9 

kilowatts at the meters, and an annual reduction in 

electrical energy consumption of 1,030 

kilowatt-hours. 

With the added benefit of a reduction in 

natural gas consumption, the state of Florida will 

experience at the meter energy conservation of over 

FLORIDA PUBLIC SERVICE COMMISSION 
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33 million Btus per participant. This program meets 

the Commission's cost-effectiveness criteria as each 

of the measure as 1.0 or higher. 

This program was not designed as a 

competitive sales program. In fact, we attempted the 

inclusion of other forms of HVAC equipment efficiency 

upgrades, but as you see from analysis scenarios 

No. 7, No. 9 and No. 11, these do not pass the 

requisite cost-effectiveness test. 

Past decisions of the Commission have 

established that the effect of a program might have on 

displacing a competitive fuel does not invalidate its 

classification as a conservation program. 

We believe the Commission should approve 

this program and it's cost recovery under the 

authority provided by the Florida Energy Efficiency 

and Conservation Act, or FEECA. In passing FEECA, the 

Florida Legislature found it critical for our citizens 

to utilize the most efficient and cost-effective 

energy systems available. The legislature also 

declared that FEECA should be liberally construed in 

order to meet the complex energy problems that are 

faced by our state. This program promotes the most 

efficient HVAC technology, while meeting the umbrella 

requirement of FEECA that programs be cost-effective. 

FLORIDA PUBLIC SERVICE COMMISSION 



3 7  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13 

14 

15 

16 

1 7  

18 

19 

2 0  

2 1  

22  

2 3  

2 4  

2 5  

I'm not aware of any single program that has 

been approved or could be proposed to address all of 

the aims of FEECA. Rather, to be a valid program need 

address only one of the aims. The program that Gulf 

Power has proposed clearly addresses multiple aims of 

FEECA of reducing electric consumption, reducing 

weather-sensitive peak demand, increasing the 

efficiency of electricity use and increasing the 

efficiency of natural gas use. 

Gulf Power's proposed program will provide 

the consumers with desperately needed credible 

information about the efficiency and benefits of 

today's high efficiency heat pumps. It will achieve 

stated aims of FEECA, while meeting the 

cost-effectiveness requirement. This program should 

be approved by the Commission. 

MR. BADDERS: Commissioner Deason, we tender 

this witness for cross examination. 

COMMISSIONER DEASON: Mr. Watson. 

CROSS EXAMINATION 

BY MR. WATSON: 

Q Good morning, Mr. Spangenberg. 

A Good morning. 

Q Before I get into some of my other 

questions, let me go to one that remains after the 

FLORIDA PUBLIC SERVICE COMMISSION 
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ruling on the Motion to Strike. If you could look at 

Page 12 of your direct testimony, on Line 21, the 

sentence that now reads "most gas distributors in 

Northwest Florida have been providing cash incentives 

to consumers to replace heat pumps with gas furnaces.Il 

Could you identify for us which gas distributors in 

Northwest Florida would be providing those types of 

incentives? 

A I'm fairly certain Energy Services of 

Pensacola has been doing that; Gulf Breeze Natural 

Gas, Milton Gas, Okaloosa Gas District, and to the 

extent that Peoples Gas has a builder program that 

also pays rebates for furnace in lieu of a heat pump, 

I'll tell you that the majority of the distributors 

provide that. 

Q But Peoples' program would not actually 

provide an incentive to replace an existing heat pump 

with a gas furnace? 

A Not an existing one, no. It pays to 

displace a new one that otherwise would have been put 

in. 

Q Now, the cost-effectiveness analysis for 

Gulf's program as filed assumes removal of a 7 SEER 

air conditioner and a gas, or other combustion, 

furnace and replacing it with an 11 SEER? 

FLORIDA PUBLIC SERVICE COMMISSION 
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A Yes, sir, 11 SEER or higher. 

Q And that is what you refer to as your base 

case? 

A Yes, sir, that's correct. 

Q On what data does Gulf base its estimate 

that the cooling equipment that will be replaced with 

have a SEER of 7 ?  

A It's on the data of looking at the vintage 

of heat pumps, particularly those that were being 

installed ten to 15 years ago, and looking at what the 

minimum energy efficiency requirements were in that 

market in that time frame. We can also look at 

equipment that's coming out, based on existing 

programs, even heat pumps, old heat pumps, and looking 

at the SEER ratings on those old heat pumps that are 

being replaced with the new heat pumps, and get a feel 

for the typical efficiencies in the marketplace. 

Q Now, if this program is successful, what is 

the average SEER of the replacement heat pump that 

Gulf expects to be installed in lieu of the equipment 

removed? 

A Under this program, which requires a minimum 

11 SEER, which is higher than what's required under 

anything else, what we found, and particularly in 

1998, was that the average heat pump that went in that 

FLORIDA PUBLIC SERVICE COMMISSION 
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was at least an 11 SEER averaged 12.8 SEER. 

Q Okay. I recall your telling me at your 

deposition that in 1998, due to Gulf's past and 

current efforts, you found there were 843  heat pumps 

installed by your customers that were 11 SEER or 

higher, and that the average of those was 1 2 . 8  SEER? 

A That's correct. 

Q Could you describe for the Commission Gulf's 

past and current efforts to get customers to replace 

existing HVAC equipment with heat pumps? 

A Particularly replacement, there hasn't been 

a lot of history in terms of replacement. We have 

often encouraged them through things like our Good 

Cents Home Program which is really more addressed at 

new home construction, and also as we perform energy 

audits and assist customers with what their energy 

needs are. We always encourage them to put in a 

higher efficiency system than what might be the 

normal. So while there's no name for those programs, 

our typical programs or our general programs assisting 

customers and installing efficiency would help push 

them towards higher efficiency equipment. 

a NOW, how do your past and current efforts 

differ from those that are included in the Good Cents 

Conversion Program for which Gulf is seeking approval? 
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A Basically this current program would - -  the 

biggest difference would be a cash incentive. We're 

not currently offering cash incentives in the 

marketplace to a consumer to get them to make the 

conversion. And what we found is a lot of apathy on 

the part of consumers about higher efficiency 

equipment. We found misinformation in the marketplace 

about the efficiency of a heat pump and the energy 

benefits of a heat pump. And so this program, it's 

more aggressive in trying to promote energy 

efficiency, and the aid of that comes with the $200 

rebate that we provided as part of this program. 

Q Well, now if the average SEER of the heat 

pumps of 11 SEER or higher that Gulf installed in 1998 

due to its past and current efforts was 12.8, why does 

the conversion program specify a SEER of only ll? 

A Because you have to pick some frame of 

reference in which - -  becomes the minimum. And 

anytime you set a minimum, the average of those that 

are installed above that minimum, the average is 

always going higher than the minimum because the 

minimum is the entry point. If we had picked all heat 

pumps installed in our customers' homes this year, 

1998, you'd certainly have a SEER that's a good bit 

lower than 12.8. So you always have to pick a 
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minimum. We picked 11 because it was higher than the 

minimum which you can find in the marketplace, which 

is typically at 10. And it gave us a starting point. 

It allowed the program to be as inclusive as possible 

and really got us past the hump of so many people just 

putting in the minimum requirement of a 10. 

Q And the minimum SEER for a heat pump today 

under the Building Code is a lo? 

A Yes, sir, for new construction, that's 

correct, is a 10. 

COMMISSIONER DEASON: I'm sorry, for what 

type of construction? 

WITNESS SPANGENBERG: New construction. 

COMMISSIONER CLARK: Let me ask you a 

question then. You have centers where you sell 

appliances, don't you? And do you sell heat pumps? 

WITNESS SPANGENBERG: Commissioner, we do as 

appliance sales floors. We do not sell what you'd 

call unitary equipment or whole-house central heat 

pump equipment. We sell some window units, but none 

that are - -  heat pumps that are contemplated by this 

program. 

COMMISSIONER CLARK: Tell me this: Are you 

finding in the secondary market that units of less 

than a 10 SEER rating are even available? 
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WITNESS SPANGENBERG: There are some that 

are available but they are not predominant. 

Commissioner, it's my understanding - -  if I 

remember correctly now - -  there is available units 

less than 10 but typically those are foreign 

manufactured and brought into the country. Or you can 

find some experienced units that might be where 

someone is remodeling a home and they take out an old 

two-ton unit that might have been a few years old, 

maybe a 9 SEER, still has a lot of life left on it, 

but the customer now needs a larger unit. And they 

may work with that HVAC dealer to now put in a larger 

unit, 3 ton unit. The dealer now has a 9 SEER unit 

that still has a lot of life in it. And there's 

nothing to preclude that dealer from then reselling it 

to another customer as long as they clarify that it's 

an experienced unit. 

But we find very little of that. 1'11 tell 

you that 99% of the units that go in are 10 SEER or 

higher. But we have a huge block that are in that 10 

to 11 SEER. That's where the predominant SEER ratings 

of the air conditioner are, are between 10 and 11. 

You have a lot that just meet that minimum 10 and 

that's it. That's as far as they'll go. 

Q (By Mr. Watson) You must have looked at 
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all of the heat pumps installed by your customers in 

1998 to come up with the 843 that were 11 SEER or 

higher. What was the total number of heat pumps 

installed by Gulf's customers in 1998? 

A Let me see if I have that. The ones we were 

able to track I know were several thousand in the 

replacement market. That would not include the new 

market. I guess I could total those up here also, if 

you'll give me just a moment. (Pause) 

I know we tracked over 2000 that were 

actually installed. And keep in mind that 

particularly - -  and that's just in the existing 

market - -  there were another 8,000 - -  excuse me, 6,000 

installed in the new market. There would have been 

many, many others installed in the existing market 

that we would not have been aware of because we didn't 

- -  you know, didn't have any involvement with the 

dealer on those particular ones and they went in as 10 

SEER units so we would not have been as interested in 

tracking them because they were not higher efficiency 

units. 

Q So the 843 that were 11 SEER or higher would 

have come out of the 2000 replacement units that you 

knew about? 

A That's correct. 
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Q Did Gulf make any study of the customers in 

1998 who replaced existing equipment with a heat pump 

to determine why they decided to change out their 

equipment? 

A No, sir, we did not; not in 1998. 

Q Have you made a study since then? 

A None since then, no, sir. 

Q You use in your base case a cost of $3,000 

for the replacement heat pump? 

A Yes, sir, that's correct. Excuse me, that's 

not replacement heat pump. It's the heat pump that 

replaces the gas furnace, just so we understand it's 

the conversion. 

Q Gas furnace and central air conditioning. 

A Yes. 

Q Peoples asked in a interrogatory for an 

itemization of all costs comprising $3,000 initial 

heat pump used by Gulf in its analysis. And I believe 

your response was that no such itemization was 

available? 

A That's correct. We do not have a 

itemization available. 

Q Okay. Can you itemize all of the costs 

comprising the $1300 cost that you use in one of the 

calculations you made in going from a SEER 10 to a 
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SEER 11? 

A No, sir, I cannot itemize that. But both of 

those numbers were based on contacts with an HVAC 

dealers in terms of quoting a lump sum bid for making 

the changeout rather than get an itemization. It's 

unusual working with HVAC dealer for them to provide 

an itemization of everything. What the customer is 

looking for is what my total cost is going to be. And 

so as we talked with HVAC dealers, we asked them about 

both scenarios. 

One is to do a replacement of a gas furnace 

to a heat pump. Then we asked them, let's look at the 

cost of going from a gas furnace to a new unit, a 10 

SEER air conditioner with a new gas furnace, and then 

look at the cost difference, the incremental cost 

difference to then instead of doing that, how much 

more would it then cost you to go to a new 11 SEER 

heat pump and that's where the $1300 came from. 

Q Now, if you look at - -  why would the 

customer in that example already by upgrading to a 10 

SEER straight air and gas furnace combination? 

A It could be a variety of reasons. Either 

their old equipment had failed or they were 

dissatisfied with the efficiency of their old 

equipment. They wanted to - -  or were perhaps 
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remodeling their home, and - -  by the way, the failure 

could have been from either the unit becoming too old 

or it could have been struck by lightning, or their 

teenage daughter or son could have backed into it with 

the family car. You get a variety of reasons why the 

customers may be changing out their equipment. 

Q Right. And on the chart that you handed out 

during your testimony, the 10 to 11 case would be 

optional base case Nos. 4 and 6 - -  excuse me, 4 and 5? 

A The one that would be most relevant, yes, 

would be No. 4. 

Q What would the actual cost to the customer 

be of installing the 11 SEER heat pump? 

A Compared to what? 

Q Compared to the $1300 that you use in your 

analysis on that case? 

A The actual cost to install it would be 

higher than the 1300. It would probably - -  it be the 

$3,000, on average. 

Q Now, are the sensitivities in these studies 

for the change from 10 to 11 SEER, they are shown on 

your exhibit TSS-1, or Exhibit 1, as well as in base 

cases 4 and 5 on the sheet you handed out. Are these 

the only ones were the assumption is that the customer 

would already being replacing existing equipment 
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because of its mechanical failure? 

A Well, again, there might be other reasons to 

replace it other than mechanical failure. But I 

believe Nos. 4 and 5 would be the only ones where they 

were replacing a gas furnace, or a gas-fired old 

system, with a new heating system. And, again, for 

those we used the $1300 because that's the incremental 

cost they would now have to now pay, just like we only 

claim the incremental benefits of putting in that 

unit. 

Q What if they had changed for other reasons, 

would you still use only the incremental benefit? Or 

doesn't - -  excuse me, the incremental cost. Doesn't 

using the incremental cost assume that the equipment 

has failed and they would have to replace it anyway? 

A Yes. Because that's the scenario that we 

were asked to analyze in No. 4 and 5. We would say 

okay, what if the customer is going to be changing 

their equipment anyway? How much then - -  what is the 

cost-effectiveness at that point? 

And so we did this analysis at the 

request - -  or the suggestion of Commission Staff 

before we ever filed our program to say, okay, let's 

look at the scenario of going from a 10 to 11. Let's 

assume that the customer was already going to do 
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something for whatever reason. Then let's look at the 

incremental cost and the incremental benefit that 

would come out of doing such a changeout. 

Q Okay. And in that case you feel that using 

the incremental cost of $1300 is appropriate. What 

are the assumptions underlying all the other lines on 

Exhibit 1, your exhibit TSS-l? 

A No. 1, of course, assumes that they are 

changing out their equipment. You're taking the total 

cost - -  on the base case, going from the total cost of 

going from their existing equipment to the new heat 

pump. No. 6, 7, 9 and 11 would be the same thing. 

No. 13 is a little bit different in that it assumes 

that they would otherwise have only gone to a - -  they 

are doing a changeout anyway, that for some reason 

they decided to change out their equipment. But 

absent this program, they would have only put in a 10 

SEER heat pump. And so No. 13 assumes that, okay. 

Let's get them to upgrade. Let's look at the 

situation. Where instead of going with a new 10 SEER 

heat pump they now go in with an 11 SEER heat pump. 

And we looked at the incremental cost of that and the 

incremental benefit in terms of conservation that you 

get out of that. 

Q Is 13 one of the scenarios that is 
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summarized on your Late-filed Exhibit 1 to your 

deposition? 

A 1'11 have to look there for a moment and 

see. 

Q Or is it something we've never seen? 

( Pause) 

A I believe it is No. 13 on the late-filed 

exhibit, yes. 

Q But the assumption on cases 5 and 6 - -  4 

50 

and 

5 on your handout are that the customer's equipment 

has failed so he's got to replace it anyway? 

A No, sir. It's not that the equipment has 

failed. It's that they were going to replace it 

anyway. The replacement would otherwise have been a 

new gas furnace and a new air conditioner with a 10 

SEER. And then our analysis says what would it take 

for us to get them to upgrade to a more efficient 

system? 

Q Now, that is the $1300 cost. In all of the 

other cases you used a cost of $3,000? 

A No, sir, we do not. On the late-filed 

exhibit, for instance, on No. 7 we only used a cost of 

$2200, and on No. 11 we only used 2,850, and on No. 13 

we only used 150. 

Q Okay. But in your base case, the program as 
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originally filed, going from 7 to 11, what is the 

assumption regarding why the customer is replacing his 

equipment used in that case? 

A The base case doesn't really look at why 

they are changing it out except that we know that the 

program is designed to encourage them to make a 

changeout, to encourage them to go to more efficient 

equipment. Therefore, we presumed that they would not 

otherwise immediately be replacing their equipment. 

Therefore, you pay them a rebate. You encourage them 

to make a change and you take the full cost of going 

from the existing equipment to the new equipment. 

Q Would you consider those who were going to 

replace their equipment anyway free riders? 

A Only if - -  I guess no, sir, I would not. 

Because most of them who are going to replace their 

equipment anyway only go to 10 SEER equipment. In 

this case our program requires them to go to 11 SEER 

equipment. 

Q What do you consider to be the typical life 

of a power plant? 

A It depends on the type of power plant, but I 

think what's typically used is 30 years, I think. 

Some depreciation schedules even go to 40 years. 30 

years is a good planning horizon for most plants. 
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Q What is the assumed life of Gulf's avoided 

generating unit using calculating the demand reduction 

benefits in the cost-effectiveness analysis in your 

base case? 

A 30 years. 

Q I recognize you don't agree with it, but 

what does the information published by ASHRAE, 

submitted as an exhibit by Mr. McCormick, indicate is 

the average life of an air conditioner? 

A I believe it indicates 15 years. 

Q What's your position with respect to the 

average life of this type of equipment? 

A It's certainly much more than 15 years. It 

depends on whether you're talking equipment that was 

installed ten to 15 years ago or equipment being 

replaced today. Typically we see something in excess 

of 20 years and, I believe, in Mr. Shell's testimony 

we come to a very valid conclusion of 22 years 

where - -  the equipment that our program targets. 

Q But it would be less than 30 years? 

A Yes, sir, it would. 

COMMISSIONER CLARK: And the reason - -  but 

you use 30 years in the cost-effectiveness test? What 

do you use 30 years for? 

WITNESS SPANGENBERG: Commissioner, we use 
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that because that is our planning horizon for new 

generation. And the reason it's still valid to use 30 

years even though you're putting in equipment that may 

last only 22 or 24 years is because once a consumer 

has decided to go with high efficiency equipment, they 

tend to enjoy the economic benefits of that. What we 

find is that when that equipment will ultimately fail, 

they'll go back in with high efficiency equipment. So 

you could almost say we've perpetually won that 

consumer over. And so what we see being replaced in 

is more high efficiency equipment without us - -  you 

know, unless there's some rebate program in place 

then, you don't have any additional cost of that. 

COMMISSIONER CLARK: While I've interrupted, 

Mr. Watson, your estimate of 33.7 million Btus 

conserved with this proposed program, how did you come 

up with that number? 

WITNESS SPANGENBERG: Okay. What you do is 

you take all of the electricity that has been 

conserved, basically the 1030 kilowatt-hours. 

COMMISSIONER CLARK: Is that per unit or - -  

WITNESS SPANGENBERG: Yes, ma'am, that is 

per participant. 

COMMISSIONER CLARK: And how many 

participants do you project, say, for each year of the 
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first three years of the program? 

WITNESS SPANGENBERG: In our program filing 

we used as a model a thousand units. We don't know 

whether that will be somewhere between 500 and 2000. 

I'd like for it to be 2,000 - -  because we want to get 

that many. But let me make sure and add that the 33.7 

million Btus includes the Btu savings we get out of 

the gas reductions, because you get tremendous gas 

reductions. 

COMMISSIONER CLARK: Let me ask you this 

then. Is that a thousand in addition to the 843 you 

experienced in the one year you looked at, or does 

that include the 843? 

WITNESS SPANGENBERG: Most of that would be 

additional. Let me clarify the 843. 

The 843, Commissioner, would have included 

units that went from a old heat pump to a new heat 

pump. So most of those would not have been 

conversions. In fact, if I recall, I think only about 

300 of those were conversions. Most of those were 

replacing an old heat pump with a new heat pump. 

COMMISSIONER CLARK: Okay. 

WITNESS SPANGENBERG: But it gave us a 

population in which to assess how much of high 

efficiency is going in now. 
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COMMISSIONER CLARK: Let me just understand 

that. So only about 300 of those would have been 

eligible for this program. 

WITNESS SPANGENBERG: That's correct. 

COMMISSIONER CLARK: Okay. And when you 

made your assumptions on savings, did you assume that 

300 would continue to be made without any incentives? 

WITNESS SPANGENBERG: We assumed that, in 

fact, those become free riders. And I have to tell 

you it's really less than - -  

COMMISSIONER CLARK: I'm sorry. They would 

become free riders? 

WITNESS SPANGENBERG: Yes, ma'am. Because 

how do you track - -  you have no way of knowing what 

customers would have otherwise, you know, made a 

conversion and otherwise gone to high efficiency heat 

pump. And I need to clarify that the 300 is the total 

number of customers that we track that converted from 

a gas furnace to a heat pump. Not all of those were 

high efficiency. In fact, I don't think I have the 

data on how many of those were 11 SEER or higher. I 

don't think we just cut the data that way. But you 

would have had less than 200 of those that were high 

efficiency and would have qualified for this program. 

COMMISSIONER CLARK: I'm confused then. Are 
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you saying you have not adjusted your data for free 

riders; you haven't, in effect, subtracted them out 

because they would have done it anyway. 

WITNESS SPANGENBERG: That's correct. 

COMMISSIONER CLARK: You've made no 

assumption on that. 

WITNESS SPANGENBERG: We've not made any 

assumption. We did make a calculation what if there 

were as much as 25% free riders. And, of course, we 

believe that's a high number, particularly if I look 

at less than 150 in 1998 who did it compared to the 

2000 upgrades or heat pumps that went in that we know 

about. And if you look - -  

COMMISSIONER CLARK: You've just confused 

me. 

WITNESS SPANGENBERG: I'm sorry. 

COMMISSIONER CLARK: Is it 300 or 150? 

WITNESS SPANGENBERG: It's 150 or less that 

were actually conversions. 

COMMISSIONER CLARK: Out of the 843? 

WITNESS SPANGENBERG: Yes, out of the 843 

that were conversions to high efficiency equipment. 

And I guess - -  

COMMISSIONER CLARK: And you're saying the 

other 150 that converted was not to high efficiency? 
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WITNESS SPANGENBERG: That's correct. They 

went with the straight 10 SEER equipment. 

But we did file in, I guess, in our 

Late-filed Exhibit Option No. 1, and unfortunately 

it's not on our big chart here - -  but Option No. 1 did 

take an assumption of 25% free riders, which we felt 

like was conservative. We didn't think it would ever 

get that high to make sure the program was still 

cost-effective for our ratepayers if we were to have 

that much free ridership, and the program did still 

have a very positive, very good RIM of 1.59, even with 

25% free riders. 

COMMISSIONER CLARK: Okay. Thank you. 

Q (By Mr. Watson) Let me follow up before I 

get back to where I was going on something 

Commissioner Clark mentioned that I think you brought 

out in your summary. 

In your summary you stated that this program 

increases the efficiency of natural gas use; is that 

not correct? 

A Yes, sir, I did. 

Q What it really does is it eliminates natural 

gas use in a gas combustion furnace? 

A Yes, sir, it does. I consider that optimum 

efficiency. 
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~ As I understand it, the Commission's rule Q 

25-17.008, the rule that adopts the cost-effectiveness 

manual spelling out the RIM, TRC and Participant's 

Test. Are you familiar with that rule? 

A Yes, sir, I am. 

Q My understanding is that that rule applies 

to all electric utilities whenever an evaluation of a 

cost-effective new demand-side management program is 

requi red? 

A That sounds right, yes, sir. 

Q And if you look at the - -  either the Order 

adopting the rule - -  and I can give this to you - -  but 

basically in calculating demand reduction benefits for 

a cost-effectiveness analysis performed under the rule 

and under the manual, there's a requirement that the 

normal revenue requirements method is used except in 

the case where the life of the program is shorter than 

the life of the avoided unit. And in that case both 

the revenue requirements method and the value of 

deferral method are to be used. 

How did Gulf calculate the demand reduction 

benefits in its cost-effectiveness analysis for this 

program? 

WITNESS SPANGENBERG: I suspect, and I don't 

know that I can get a specific citation - -  I suspect 
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we use that normal revenue requirements methods - -  I 

believe I'm correct in saying that's where the FIRE 

model is built around. And in that case we believe 

that's very appropriate because while we don't plan to 

continue paying rebates forever as you see in our 

program filing, the benefits of this program will 

continue on for the full 30 years, so, in effect, the 

program is still in place because you're still getting 

the benefits of the program. 

Q But did you also calculate the 

cost-effectiveness analysis on a value of deferral 

basis? 

A I'm not sure whether we did or not. Again, 

I'm not the expert in what the internals of the FIRE 

model - -  I know that it's a model we've used with this 

Commission on many occasions, and has been thoroughly 

reviewed, but I don't recall right now. 

Q All right. This gets back to a question 

that Commissioner Clark asked you. On Page 10 of your 

Direct Testimony, at Lines 3 to 7, you state that 

leaving a gas furnace in place and replacing just the 

7 SEER cooling equipment with 11 SEER equipment would 

achieve a savings of only 10 million Btus, or only 30% 

of the 33.7 million Btus you indicate that Gulf's 

program in this docket would achieve. 
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Mr. Spangenberg, even if that statement is 

true, wouldn't leaving the gas furnace in place result 

in a lesser increase in winter peak demand? 

A If you leave a gas furnace in place - -  I'm 

sorry, we're still putting in the heat pump or not, in 

your scenario here? 

Q You're going to leave the gas furnace in 

place and replace the 7 SEER cooling equipment with a 

11 SEER heat pump. 

A Okay. Yes, you would still - -  to the extent 

that the - -  now the gas furnace is going to provide 

the supplemental heating that might be required during 

a portion of the coldest hour during a winter demand. 

To the extent that the gas furnace contributes some of 

that heating, you're winter demand will not be as high 

as it otherwise would have been without the gas 

furnace. 

Q And if you didn't operate the heat pump in 

the winter at all, there would be no increase in 

winter peak demand? 

A That's correct. There would be no increase 

in winter demand nor would you have the energy savings 

you would achieve with this program. 

Q Wouldn't it also result in less annual kWh 

consumption? 
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A Yes, sir, it would. 

Q Now, the table on Page 9 of your exhibit 

TSS-1 that's been identified as Exhibit 1 shows a RIM 

test value of 2.45 for the case where an 8 SEER air 

conditioner is replaced by an 11 SEER heat pump. I 

don't believe you've included that in your handout. 

A No, sir, I did not. But I have it here and 

am familiar with what you're talking about. 

Q Isn't it true that the reason you get a 

better RIM test result in going from 8 SEER to an 11 

SEER than you do going - -  do going from a less 

efficient 7 SEER to an 11 SEER, that the energy 

conservation that occurs for Gulf's program is much 

less than the energy conservation that occurs in going 

from the more efficient 8 SEER equipment to 11 SEER 

equipment? In other words, your base case is 7 to 11. 

A Correct. 

Q And your 8 to 11, you get a better RIM test 

result, but isn't that because there's less 

conservation associated with that program? 

A I don't know that I would characterize it as 

less conservation. You get less revenue erosion under 

that particular case. And right now when you lose 

revenue, our ratepayers, you know, lose out. And so 

to the extent that there are fewer kilowatt-hours 
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saved, then you might say that there's less 

conservation, yes, sir. 

Q And I think you told us in your deposition 

that in the 7 to 11 SEER case, the program as filed, 

there's a reduction of 1 0 3 0  kWh per customer, and a kW 

demand reduction of 1.9; is that correct? 

A Yes, sir, that's correct. And that's what's 

shown on the chart here before us. 

Q And in the 8 to 11 SEER case, there's a 

reduction of only 2 1  kWh per customer and only a 1.2 

kW reduction in demand? 

A Yes, sir, that's correct. 

Q And I think you just pointed it out in one 

of your earlier answers, but the reason the RIM test 

result is higher for the 8 to 11 SEER case is that 

there's not as much lost revenue due to lost 

electricity sales? 

A Yes, sir, that's correct. 

Q So doesn't this really show that replacing 

the more efficient 8 SEER equipment with 11 SEER 

equipment is more cost-effective under the RIM test 

fthan going from 7 to 11 SEER, but that there would be 

less energy conservation achieved as a result of the 

more cost-effective program? 

A Yes, sir. That's absolutely correct. And 
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for that reason, of course, 8 SEER units that are 

replaced are also eligible for our program as are 6 

SEER units or 5 SEER units. The 7 SEER was used in 

the base case because we see that as kind of a typical 

SEER of the vintage units that people are beginning to 

think about, okay, is this equipment as efficient as 

it ought to be? Is it really what I ought to have in 

my home right now? And it's certainly the area that 

we'll try to be focussing customers on, customers 

would have equipment that is in vintage. So 7 SEER is 

eligible, 8 SEER is eligible, and so is 6 SEER or 

anything - -  anything is eligible. 

Q So although you've assumed that the 

equipment being replaced is 7 SEER, equipment with a 

SEER higher than 7 would be eligible to participate in 

this program? 

A Yes, sir, it would, just as equipment with a 

lower SEER than 7. 

Q If you look at Page 9 of 9 again of your 

exhibit TSS-1, couldn't we conclude taking all of the 

different scenarios that are summarized there, that it 

would be cost-effective for Gulf to pay allowances for 

a customer to remove his gas furnace and straight air 

and replace them with a heat pump, but it would not be 

cost-effective to pay the customer to remove his strip 
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heating system and replace it with an energy-efficient 

heat pump? 

A Yes, sir, that's correct. 

Q If you put aside for the moment the issue of 

cost-effectiveness, which I know the Commission is not 

going to do - -  

A I hope not. 

Q - -  which of the following would result in 

the more favorable impact on Gulf's winter peak 

demands: 

furnace with a heat pump, or replacing an air 

conditioner and electric strip heat with a heat pump? 

Replacing an air conditioner and a gas 

A And the original part of the question was 

what? 

Q Aside from cost-effectiveness, under which 

scenario does Gulf get the more favorable impact on 

its winter peak demand? 

A There will be a greater winter demand 

reduction, I think, by going from strip to heat pump 

than otherwise. 

Q But that might not prove cost-effectiveness 

under the RIM test? 

A In fact, it does not prove cost-effective. 

Q Wouldn't replacing the electric strip heat 

also result in the greater reduction in annual kWh 
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consumption? 

A Yes, it would. As shown in scenario No. 9, 

there's a reduction of over 7,000 kilowatt-hours, 

which is one reason, by the way, why we continue to 

promote replacement of electric strip heat with heat 

pumps amongst our customers. But because we want to 

be good stewards of our ratepayer's money, we don't 

pay any incentives to do that, but we certainly 

encourage that in our marketplace and had a number of 

those occur last year. 

MR. WATSON: I have no further questions at 

this time. 

COMMISSIONER DEASON: Staff. 

CROSS EXAMINATION 

BY MS. COLLINS: 

Q Good morning, Mr. Spangenberg. 

A Good morning. 

Q Please refer to Exhibit TSS-1 - -  excuse me, 

I'm sorry. Before we start questioning, we have 

already distributed a copy of a set of 

interrogatories. Have you seen these before? And do 

you now have a copy? 

A Yes, I have. 

MS. COLLINS: I ask they be marked for 

identification. 
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COMMISSIONER DEASON: That will be 

identified as Exhibit 2 .  

(Exhibit 2 marked for identification.) 

MS. COLLINS: Thank you. 

Q (By Ms. Collins) Are you familiar with the 

content of this exhibit? 

A Yes, I am. 

Q Did you prepare the responses? 

A I assisted in the preparation of the 

responses, and those that I didn't assist with were 

prepared under my supervision and direction and with 

the assistance of Margaret Neyman, whose name is also 

on here, but I'm the sponsor for all of these answers, 

yes. 

Q Okay. Thank you. 

Please refer to exhibit TSS-1, Page 7 of 9 

of your Direct Testimony. 

A Okay. 

Q And go to Column 1 2  on this page. What does 

this column represent? 

A This column represents the Cumulative 

Discounted Net Benefits. In other words, in the FIRE 

model, the model preferred by the Commission, under 

the Commission's rules we use to analyze programs, 

basically you look at all of the costs that you're 
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laying out, you look at all of the benefits that come 

in after putting out those costs. You get the net 

benefits, which is in Column 11, and then you discount 

all of those net benefits and calculate them up so 

that you get a sense of where you stand throughout the 

program. 

Q Does this column show that Cumulative 

Discounted Net Benefits do not go positive until the 

year 2012? 

A Yes, that's correct. 

Q Does this column then represent that program 

participants have a 13-year payback period to recoup 

their investments? 

A The participants - -  actually, I guess it 

would be a 12-year payback - -  I'm sorry. Yes. 

Beginning in 1999 to 2012, yeah, it would be a 

13 -year. 

Q Does Gulf inform the customers of this fact? 

A I don't know that we point out the 13 years 

for them. What we do is we take each customer 

individually, and when they say, you know, "1 want a 

better heating system," or III'm looking at changing my 

heating system. What would you recommend?" We 

certainly help them in analyzing the 

cost-effectiveness for each of their own particular 

FLORIDA PUBLIC SERVICE COMMISSION 



6 8  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

' 12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

needs. On average, and what this shows is a typical 

average, you would wind up, yes, with a 13-year 

payback. We certainly point that out to the customer. 

We also point out to the customer the intangible 

benefits that they might get by making the 

installation of the high efficiency equipment. Some 

of those intangibles might be an improved comfort in 

the home. It might be a contribution to environmental 

stewardship. There's a lot of the other things that 

these costs just cannot capture. But we are up-front 

with them in terms of the direct tangible economic 

benefits that are captured by this program analysis. 

Q How would the Commission know that this 

notification is being done? 

A I don't know that there's any formal 

provision for making the Commission aware of this. We 

certainly encourage Commission staffers to go with us 

on energy audits, or when we help customers understand 

what their heating needs are. We've always been very 

open to Commission or Commission Staff involved in any 

of those proceedings. And I don't know that this is 

any different than other conservation programs that 

the Commission has approved. I mean, there's an 

oversight issue about how do you know about any of 

those? 
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But we certainly are open and always welcome 

to Commission involvement when we actually implement a 

program. 

Q In your experience, what is the higher SEER 

rating commercially available on new air-to-air heat 

pump units? 

A Air to air, I believe the highest would be 

somewhere around 15 or 16. 

Q In your experience, what is the minimum SEER 

rating commercially available on new air-to-air heat 

pump units? 

A Practically available, I'd say a 10 SEER. 

Q In response to one of Mr. Watson's questions 

you stated that an 11 SEER was the minimum SEER 

required for participants in the Good Cents Conversion 

Program. 

With that mind, assume that someone replaces 

existing 7 SEER A/C equipment with an 11 SEER heat 

pump. What is the differential in cost per customer 

to replace the same existing equipment with a 10 SEER 

heat pump? 

A I believe that differential in cost would be 

somewhere in the order of $150 to $200. That's your 

incremental cost of going from a 10 SEER heat pump to 

a 11 SEER heat pump for a typical 2.5, 3 ton unit. 
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Q Then what would be the difference between 

the value just gave me and the incremental cost that 

you stated as $1300 in your rebuttal testimony? Could 

you please reconcile the values? 

A Yes. The bigger difference is in the $1300. 

You're now having to go with a whole new indoor unit 

in terms of putting the wiring in place to do that and 

any flue changes that might need to occur, because 

you're taking out a gas furnace now and you're having 

to patch up all the holes you had sticking through the 

roof, and all of the things that are in place to 

operate gas. You're capping off gas piping and those 

types of things. So you have a big difference when 

you're going for a furnace to a heat pump rather than 

just going to higher efficiency heat pump. 

go to a higher efficiency heat pump, the reason that's 

only $150 is you're paying more for the extra 

efficiency of the compressor unit and that outdoor 

coil. There may be some slight changes in the indoor 

coil, and in some cases you may go to multispeed fan 

units or compressor units, but the $1300, you know, 

deals with all the opportunities to, again, patch up 

the flues and everything else in your roof and other 

things that are involved in changing out from a gas 

furnace to a heat pump. 

When you 
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Q Within that cost, does this only include 

equipment costs or does it also include labor and 

things of that nature? 

A It would include all costs. That is a 

turnkey price from a contractor. 

Q The $1300 cost? 

A Yes. And remember, that $ 1 3 0 0  cost is 

really a cost difference between two scenarios. One 

in which they are upgrading their air conditioner from 

a 7 SEER to a 10 SEER, and the difference between that 

and changing out their gas furnace, a old 7 SEER air 

conditioner to an 11 SEER heat pump. So you wouldn't 

get a contractor's quote that says $1300. What you 

would have is one contractor's quote that says $3,000 

for making the change versus the $1700 that it might 

cost you just to upgrade the air conditioning and the 

old gas furnace to a similar gas furnace. 

COMMISSIONER JACOBS: Right. I thought I 

heard you say earlier it was about 3,000 to do the 

total upgrade, right? 

WITNESS SPANGENBERG: Yes, sir, that's 

correct. 

Q (By Ms. Collins) In response to 

one of Mr. Watson's questions you stated the total 

cost to be $3,000 to replace existing equipment. Are 
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you then saying that the Good Cents Conversion Program 

would cause Gulf's customers to take a $200 incentive 

to spend $3,000 to replace a perfectly good operating 

air conditioning system? 

A Yes, I am. 

Q And why is that? 

A Because of the benefits that they will get 

They'll get a lower energy out of that replacement. 

bill. Not only do they get a lower electric bill 

because they are now saving over thousand 

kilowatt-hours a year, they are also saving - -  I 

forgot the exact cost, and it varies, but they are 

saving the gas bill that goes along with 302 therms of 

Jsage. Typically, they are also getting increased 

cromfort and those type of things. 

3 brand-new unit that's high efficiency. 

Lot of other benefits that go with that. And so the 

3200 is there to help them make that decision and go 

vith the higher efficiency equipment. 

They now also have 

So there's a 

Q In your opinion, will the customers be 

villing to wait 13 years for payback of these 

)enefits? 

A Yes. Again, the 13 years is just the 

:angible benefits we have cited. In fact, we already 

saw 150 customers at least go into high efficiency 

FLORIDA PUBLIC SERVICE COMMISSION 



73 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

equipment. Really 300 customers making a conversion 

last year without any incentives because they wanted 

some of the benefits that go with energy savings and 

with higher efficiency. 

Q In your direct testimony on Page 9, Lines 14 

through 16 - -  

A While I'm turning there, I might point out 

too, of course, we're not forcing customers to do 

this. If customers want that 13-year payback or their 

presumed payback with the other benefits they get, 

they can participate. And if the vast majority of our 

customers don't feel like that that's a good deal for 

them, then we won't hit the thousand units and we 

won't be paying out the rebates. 

Q Once again, we were at Page 9 of your Direct 

Testimony, Lines 14 through 16. You testified that 

the proposed Good Cents Conversion Program was not 

designed simply as a sales tool for competing against 

natural gas. 

In your opinion, does this program in any 

way cause electricity to compete with natural gas? 

A Yes, it does. There's no question that any 

program that comes in with a higher efficiency, new 

technology, whatever it is, is going to compete with 

older, less efficient technology. So there is going 
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to be a natural competitive effect that occurs here. 

Just like it's also going to have a natural 

competitive effect as we promote higher efficiency 

heat pumps, we're going to have a carryover effect 

from those who still have the old strip heat furnaces. 

They won't get a rebate, but we will have brough to 

their attention the benefits of a high efficiency heat 

pump and we'll get conversions there also from strip 

heat over to a heat pump. But there's no question 

there's a natural competitive effect. 

Q Does Gulf currently have a program which 

gives away free electric water heaters to customers to 

replace existing natural gas water heaters? 

A Yes, we do. I might add that that comes 

with the timer. There's a timer involved that has to 

come with that. 

Q And when did this program begin? 

A It began early, I believe, in 1998. 

Q In your deposition you testified that one of 

this program's cost, that being the water heater 

program, had been recovered through the ECCR clause. 

Does your answer remain the same today? 

A I don't believe that's a proper 

characterization of my answer there. That program was 

never designed to have any recovery through the ECCR. 
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And I don't think if you look now that you'd find any 

recovery through ECCR for a water heater conversion 

program. 

Q Do you have a copy of your - -  the transcript 

from your deposition? I would ask you to turn to 

Page 27, beginning at Line 5, ending on Line 8. 

A Yes. 

Q Would you please read that? 

A "1 guess I need to add something here. As 

part of an ECCR review audit, we may have found some 

errors where some - - I 1  I don't think the word is 

intended to be llorder'l - -  "where some of the heating 

rebate monies may have inadvertently gotten charged to 

ECCR, we're in the process of reversing all of those. 

That was never intentional and I believe there's a 

separate docket going on that addresses that." 

And I might add that error was later found 

to be very small and the corrections were made and 

it's were somebody put out a wrong account number. 

COMMISSIONER DEASON: Was that as a result 

of an internal audit or was that the PSC auditors 

which found that? 

WITNESS SPANGENBERG: I can't remember which 

found it first, Commissioner. I think Commission 

auditing may have found it first. But as it turns 
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out, as the Commission auditors looked at it, we found 

through another process that our folks had already - -  

had found it also and were already in the process of 

making the correction. 

Q (By Ms. Collins) Has any of this program's 

cost been recovered through base rates or surveillance 

purposes during 1998 or 1999? 

A Yes. 

Q Could you clarify for which years? For both 

years or one or the other? 

A They were - -  for surveillance purposes, I 

believe they were included in what we called the base 

rate of jurisdictional cost for 1999, but I don't 

believe they were for 1998. 

Q Why for 1999 and not 1998? 

A In 1998 as we launched the program we had 

looked at the balance of benefits to those and looked 

at where we should make the charges. And, basically, 

when we looked at the stockholder benefits, we wanted 

to move ahead and do the program, so we lost the 

program, if you will, on a pilot basis. And then as 

we began to look at the benefits that came from that 

to the ratepayers, we decided that in 1999, because it 

passed RIM test, was a good program, that there's no 

reason not to have it be included in base rates for 
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surveillance purposes because it had benefits to the 

ratepayer. It had a positive or greater than 1.0 RIM. 

So we moved, we began at that point to make the 

charges jurisdictionally out of base rates for 

surveillance purposes. 

Q What two appliances are the largest annual 

consumers of natural gas in the home? 

A Based on the typical home that has gas 

appliances, if you assume that everything that could 

be gas is gas, the two largest would be a gas furnace 

and a water heater. 

Q Therefore, if a customer were encouraged to 

participate in the Good Cents Conversion Program, how 

could the Commission be assured that Gulf was not also 

marketing the free electric water heater program to 

that same customer? 

A I don't know that the Commission could be 

assured, nor do I know that they would need to be 

assured. We would be working with a customer who 

wants to change out a gas furnace to a high efficiency 

heat pump. We would work with them to do that. If as 

part of that they were aware of our water heater 

program, we might even mention it to them because of 

the positive benefits it would give to the customers 

and the benefits it would give to our ratepayers. We 
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2elieve we have that obligation to the rest of our 

ratepayers to do those things that are cost-effective. 

2nd so at the same time we might also mention to them 

:he availability of our water heater conversion 

?rogram. 

Q But then wouldn't that cause the two 

programs in combination to eliminate natural gas 

sppl i ance s ? 

A No, not necessarily. Oftentimes, we'll also 

find the customer has a gas range or gas dryer or gas 

fireplace. And if it did - -  if that happened to be 

the only two, then, yes, those two have been removed. 

Our ratepayers have been benefitted and we kind of 

have to say so what if that removes the gas appliances 

in the home? The customer has been benefited. Our 

ratepayers have been benefited. It looks like a 

win-win game all the way around for what our interests 

should be. 

Q In your deposition you testified that Gulf's 

Electric Water Heater Conversion Program encourages 

electricity to compete with natural gas. Does your 

answer remain the same today? 

A I'm sorry, would you phrase that again to 

make sure I understood it properly, or say it again? 

Q In your deposition you testified that Gulf's 
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Electric Water Heater Conversion Program encourages 

electricity to compete with natural gas. Does your 

answer remain the same today? 

A Yes, it does. 

Q Why do you believe the proposed Good Cents 

Conversion Program is consistent with the requirements 

of FEECA when it increases winter peak demand? 

A I believe it's consistent because winter 

peak demand is not Gulf's peak demand. Gulf's peak 

demand is a summer demand. We're different from the 

rest of Florida in that regard. And I'd say largely 

because we have been successful in having heat pumps 

go in in Northwest Florida rather than resistant strip 

heat, which we see in the rest of Florida. That's 

what causes the winter peaking situation in the rest 

of Florida. 

We have been very successful with energy 

efficiency through heat pumps. It has kept our winter 

demand much less than our summer demand. We do not 

plan additional generation based on a winter peak. We 

plan it based on a need to meet a summer peak. And I 

believe that's consistent with FEECA, because FEECA, 

particularly at the time it was passed, was trying to 

deal with need for new electric generating capacity in 

the state. And some of that generation, particularly 
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in Peninsular Florida was being built to meet a winter 

peak. And you also had a scenario in that time frame 

when the cost of the new generation was much higher 

than the cost of embedded generation. Neither of 

those situations apply for Gulf Power today. That's 

why this program is good for Gulf Power. 

COMMISSIONER JACOBS: You'd agree, though, 

that there are perhaps some benefits to be gained by 

balancing the use of gas with more efficiency in the 

heat pumps, wouldn't you? 

WITNESS SPANGENBERG: Yes, sir, in terms of 

balance, I guess I would agree with you. I think it's 

particularly true if the gas consumption can help 

avoid new electrical generation in those areas of the 

state where that's the issue. And I wouldn't at all 

ever question that type of balance. But it's pretty 

clear from what we see in our planning requirements in 

Northwest Florida that as this program calculates 

out - -  in our case, it's much more - -  it's much better 

for our ratepayers, as shown by the cost-effectiveness 

calculations, to promote heat pumps in lieu of gas 

furnaces. That's why we have a concern with gas 

distributors in Northwest Florida who promote gas 

furnaces instead of heat pumps because, you know, that 

doesn't calculate out to be good for the citizens of 
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Florida. 

COMMISSIONER JACOBS: In a instance where - -  

I guess you don't have probably this, but I'm thinking 

in an area where you'd have a lot of new construction, 

and there's an option to do something like a gas 

fireplace, you'd have to do a different analysis in 

that instance as opposed to an instance in this case 

where you were replacing old inefficient equipment. 

There you have pretty much a clean slate and you can 

look at how to best balance those two types of 

sources. 

WITNESS SPANGENBERG: Yes, sir. You could 

look at those on a case-by-case basis, or really kind 

of a generic basis, and you could have a situation 

where, again, if some form of gas heating, whether 

it's a gas furnace or gas fire logs can indeed help 

defer new electrical generation, that might be a smart 

thing to do. We just don't see that scenario in 

Northwest Florida. 

COMMISSIONER JACOBS: Thank you. 

Q (By Ms. Collins) Does FEECA state in any 

way that increasing on-peak demand is okay? 

A No, I don't believe it does. If I recall 

FEECA, what it says is, is one of the aims of FEECA is 

to reduce peak demand, and for Gulf Power Company, 
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peak demand is our summer demand. And that's why 

we're very certain, of course, this program achieves 

that aim because as you see, a 1.9 kW reduction per 

participant at the meter - -  of course, that's even 

higher at the generator - -  there's no question that 

this program accomplishes that aim of FEECA. 

Q I believe FEECA states seasonal peak demand, 

does that not mean just one season, not just the 

utility's one weather-sensitive peak, but also summer 

as well as winter? 

A I'm sorry. Would you point that out to me? 

I have FEECA here in front of me. 

Q Okay. 

A I wouldn't want to admit to something if I 

wasn't sure that was the case. I know I have 

references to weather-sensitive peak demand and for 

Gulf that's certainly our summer demand. 

Q I'm focussing particularly on the portion 

that reads "to reduce the growth rates of 

weather-sensitive peak demand." I guess my question 

was not clear. In your opinion, do you think that 

that means only one season; is it just summer, winter 

or both based on your interpretation of the statute? 

A Well, my interpretation of the statute I 

think you take a plain reading. You take what is that 
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utility's weather-sensitive peak demand. And that 

plain reading says that Gulf's weather-sensitive peak 

demand for us is a summer demand. 

Q Are you aware of any other DSM programs 

approved by the Commission for ECCR recovery which 

increase seasonal peak demand? 

A I'm sorry. You said any other one. I don't 

know that this one increases our weather-sensitive 

peak demand, but no I'm not. 

Q Are you aware of any other - -  excuse me. 

Are you aware of any DSM programs approved by the 

Commission for ECCR recovery which increase any peak 

demand? 

A No, I'm not. Again, DSM programs are, as by 

definition - -  are demand-side management programs and 

so they specifically target the utility's peak demand. 

So I'm not aware of the Commission having come across, 

or anyone else having filed, a program that would 

increase a demand; certainly not one that would 

increase, you know, weather-sensitive peak demand nor 

does this one increase our weather-sensitive peak 

demand. 

Q You mentioned earlier to Commissioner Clark 

that Gulf's appliance sales operation does not sell 

whole-house HVAC units. Is there anything preventing 

FLORIDA PUBLIC SERVICE COMMISSION 



8 4  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  

2 0  

2 1  

2 2  

23  

2 4  

2 5  

Gulf from selling these units in the future? 

A No, I don't know of anything that would 

prevent us from doing that. Appliance sales is a 

common practice. You do get into some different 

skills when you start talking about whole-house stuff. 

Most of our appliance sales operations are 

basically - -  I'll use the term "cash and carry." You 

can come in with your pickup truck or in the back seat 

of your car, you load up a window air contioner or you 

can have a range or refrigerator delivered to your 

home and it rolls in and it plugs in. It's that type 

of consumer-based or - -  I guess a package-type of 

installation. 

When you go to a heat pump system, a central 

HVAC heat pump system, you've got to think about the 

wiring in the home; you've got to usually redo the 

duct system. If you're replacing a gas furnace, 

again, there's patching up of the gas flues, and 

capping off gas pipelines and all that type of stuff. 

And it's just a very different operation. 

I don't know of anything that legally 

precludes us from doing that, just like there's 

nothing that precludes us right now from selling 

refrigerators as long as we, you know, do the proper 

thing in terms of treating that as a separate business 
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entity and keeping all those costs separated from our 

regulated business; just like there's gas companies in 

Northwest Florida that sell gas equipment, you know, 

and, again, hopefully they are keeping those books 

separated. 

Q Doesn't Gulf sell electric water heaters 

through its appliance stores? 

A Yes, we do. 

MS. COLLINS: That's all we have. No 

further questions. 

COMMISSIONER DEASON: Commissioners? 

COMMISSIONER CLARK: I just wanted to 

clarify something. Did you answer the question 

that - -  the Staff asked about demand-side management. 

I would like you to answer do you know of any other 

conservation program that we have approved but for 

ECCR recovery where it has the effect of increasing 

the demand in a particular season, even if that's not 

your peak demand time. Do you know of any program 

we've approved? 

WITNESS SPANGENBERG: Commissioner, I do 

not. There are some programs where you might create 

some secondary peak demands. Any of your direct load 

control programs might focus on the peak demand, you 

know, that is your focus, what you're building 
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generation for. And even a program like that, for 

instance, will add annual energy. So to the extent 

that it's - -  everything else other than that peak time 

you are increasing some other demands, now whether 

that carries over to the next seasonal demand or 

whatever, I doubt it - -  but there are clearly programs 

that this Commission has approved that look at 

reducing the company's peak demand, utility's peak 

than, and because of that, adds energy or adds hourly 

demands at other times. 

COMMISSIONER CLARK: Okay. Thanks. 

COMMISSIONER DEASON: Let me follow up. 

Does an increase in winter peak demand for Gulf Power 

increase Gulf Power's cost of providing service? 

WITNESS SPANGENBERG: That's really one, 

Commissioner - -  I'm not trying to be evasive - -  but 

you really can't answer that yes or no. I could 

contrive you some scenarios where it would, and I can 

certainly contrive some where it would not. So 

there's not really a generic answer that can be given 

to that. A lot of that depends on each year, you 

know, what happens to be the marginal, you know, cost 

of generation at any particular hour. 

On the whole, I would say no, there's no 

significant increase in the cost to Gulf's customers. 
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I think that's characterized very well by the RIM test 

that is used as part of this calculation. I think if 

it had created a cost on the company and the company's 

other ratepayers that was greater than the benefit to 

be derived, then you'd have a RIM calculation here 

that came out less than one. 

COMMISSIONER DEASON: I have a question 

about the Participants' Test's and Page 7 of your 

Exhibit 1. 

WITNESS SPANGENBERG: Yes, sir. 

COMMISSIONER DEASON: I'm looking at Columns 

2 and 3. Column 2 is the customer equipment cost and 

Column 3 is customer O&M cost. Can you explain to me 

what those represent and why the pattern exists as far 

as the magnitude of those amounts from year to year? 

WITNESS SPANGENBERG: Yes, sir, I can. If 

you look, for instance, at 1999, we hoped we would 

have this program approved by mid-year so that our 

ratepayers could go ahead and capture benefits in 

1999. So what you had there is assume that it got 

approved halfway through, there was 500 units in the 

program. You take those 500 units times $3,000 of 

installation cost, and so your customer equipment cost 

there comes out 1.5 million, or $3,000 per customer. 

The O&M costs, then, are largely the reduction in 
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their energy bill, both their electric bill and their 

gas bill. Then as you step to Year 2, the 2000, that 

comes out 3,092 per customer rather than 3,000, 

because you have assumed some inflation in the 

equipment cost. So you have inflation. That's why 

those climb gradually; 3,092, 3,187, et cetera. 

Going to the year 2004 where, again, you 

assume that's the last half of the year because it 

assumes, I guess, a full five-year program. And, 

again, in those customer O&M costs, as you have more 

customers who are now on line with this higher 

efficiency equipment, each year you have greater and 

greater energy cost savings, both in the electric bill 

because of the conservation of kilowatt-hours, and in 

the gas bill because of the conservation of gas cost. 

COMMISSIONER DEASON: Okay. And you're 

assuming how many installations per year? 

WITNESS SPANGENBERG: The first full year, 

year 2000, would be 1,000 installations. And I 

believe we keep that 1,000 for each of those years, 

2000, 2001, '2 and '3, and then in year 2004 you have 

that other half of year that you didn't have in 1999. 

So you have, in effect, a full five years. You have 

the four full years and the half year on each end of 

it. 
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COMMISSIONER DEASON: So if we go to Column 

12, the cumulative discounted net benefits do not turn 

positive for the program as a whole until year 2012, 

which is the 13th year. 

WITNESS SPANGENBERG: Yes, sir. I think if 

YOU took - -  

COMMISSIONER DEASON: Well, just let me ask 

my questions, okay? 

WITNESS SPANGENBERG: I'm sorry. 

COMMISSIONER DEASON: Now, I think there 

were some questions that characterized that for a 

customer, that a customer would not see a benefit 

until the 13th year. But this is for the program as a 

whole. And my question is for just one customer, and 

if he's one of those initial 500 in the year 1999 he 

would see - -  or she - -  would see net benefits, 

positive benefits before the year 2012, would they 

not? 

WITNESS SPANGENBERG: Yes, sir, they would. 

I may have misunderstood her question. I was looking 

at the program in a whole. 

But, yes the individual payback - -  and I 

don't know if we have that calculation - -  I may be 

able to check and find that. Certainly for an 

individual customer that made the investment, their 
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particular payback might be less than that. And 

that's why it so important, as I responded to 

Ms. Collins' question, it's important that each 

individual customer say "Okay. What is my scenario? 

What am I paying for my electricity? What am I paying 

for my gas? What is it going to cost me to make the 

conversion?Il Their home may only be 2000. And it may 

be 4,000. And then look at my individual payback. 

Typically, yes, we would expect the payback 

to be less than the 13 years that characterizes the 

program as a whole. 

COMMISSIONER DEASON: Redirect. 

MR. BADDERS: Yes, we have one question. 

REDIRECT EXAMINATION 

BY MR. BADDERS: 

Q Earlier you were asked - -  or actually you 

made the statement that replacing a gas furnace 

reaches optimal efficiency. Would you please explain 

why? 

A Because if you look at the information that 

we filed here, there's no question that when you take 

out a gas furnace and replace it with a heat pump, not 

only have we saved annual kilowatt-hours, not only 

have we saved energy costs combining electricity and 

gas, we've also reduced ground source Btus for the 
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state. And, therefore, that's why we feel certain 

this is good for the state. Not only is it good for 

our customers, for our company, but for the general 

public because we're getting a reduction in ground 

source Btus. 

MR. BADDERS: Thank you. We have no further 

questions. 

COMMISSIONER JACOBS: You've looked at the 

potential market for this, and you've determined that 

your projections for hookups per year is a reasonable 

pro j ect ion? 

WITNESS SPANGENBERG: Yes, sir, we have, 

Commissioner. If you look at - -  there are several 

thousand every year of equipment changeouts that are 

occurring, and as we pointed out earlier, we're only 

getting a very few of those that are converting from, 

you know, gas furnaces to high efficiency heat pumps. 

So I have no doubt that when we properly implement 

this program, we can achieve these numbers. 

COMMISSIONER JACOBS: Now, if I recall the 

maximum benefits will be obtained by a customer who 

has both the inefficient heat pump and the gas 

furnace; is that correct? 

WITNESS SPANGENBERG: Yes, sir, I believe. 

And so we don't confuse terms, it's where the gas 
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furnace and inefficient air conditioner that would go 

with that as kind of a combined package. 

COMMISSIONER JACOBS: I understand. 

WITNESS SPANGENBERG: Yes, that is where get 

the most benefit. 

COMMISSIONER JACOBS: Do you have an idea of 

what portion of the population you're looking to 

convert fits that profile? 

WITNESS SPANGENBERG: That's an excellent 

question, Commissioner. 

No, I don't, not in terms of our entire 

population. We have 313,000 residential customers. 

We know that about 90,000 of those operate inefficient 

gas furnaces. NOW, how many of those are going to be 

open to a change every year, you know, could be 

debateable and part of why we do marketing. But with 

a 90,000 population out there, we feel like there's 

some wonderful opportunities for the state of Florida 

in terms of rolling this program out. 

COMMISSIONER JACOBS: Thank you. 

COMMISSIONER DEASON: Exhibits? 

MR. BADDERS: Yes. We'd like to move TSS-1 

into the record. 

COMMISSIONER DEASON: That's Exhibit 1. 

Without objection, Exhibit 1 is admitted. 
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MS. COLLINS: We'd like to move the Staff 

interrogatories into the record. 

COMMISSIONER DEASON: That was Exhibit 2 .  

Without objection, show then Exhibit 2 is admitted. 

(Exhibits 1 and 2 received in evidence.) 

We will take a 15-minute recess at this 

time . 

(Brief recess taken. ) 

- - _ _ -  

COMMISSIONER DEASON: Call the hearing back 

to order. Mr. Watson. 

_ _ - _ _  

JOSEPH W .  McCORMICK 

was called as a witness on behalf of TECO Energy, Inc. 

and, having been duly sworn, testified as follows: 

DIRECT EXAMINATION 

BY MR. WATSON: 

Q Would you state your name and business 

address? 

A My name is Joseph W. McCormick. Business 

address is TECO Energy, Incorporated, P. 0. Box 111, 

Tampa, Florida 3 3 6 0 1 .  

Q What is your position with TECO Energy, 

Incorporated? 

A I'm Director of Regulatory Policy Analysis. 
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Q Mr. McCormick, did you prefile Direct 

Testimony consisting of 11 pages in this docket to 

which you later filed a revised Page l? 

A Yes, I did. 

Q Do you have any corrections to that 

testimony? 

A Yes, I have one. On Page 9, Line 18, after 

the sentence that ends "or approximately 28%" insert 

the following, "To indicate the magnitude of the 

impact of the customer charge, I simply used the 74.2 

cents per therm shown on Gulf's exhibit filed with its 

response to Staff's Interrogatory No. 7. Peoples 

Gas's actual average rate for 1998, however, was 72.74 

cents per therm. When using the actual average rate 

the impact is 22.3 cents per therm or 31%." 

Q Thank you. As corrected, do you adopt your 

prefiled testimony as your own for this proceeding 

today? 

A I do. 

MR. WATSON: Mr. Chairman, we would ask that 

Mr. McCormick's prefiled Direct Testimony as corrected 

be inserted into the record as though read. 

COMMISSIONER DEASON: Without objection, it 

shall be so inserted. 

Q (By Mr. Watson) Mr. McCormick, did you 
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also prepare and prefile an exhibit entitled JWM-l? 

A Yes, I did. 

Q Do you have any corrections to make to that 

exhibit? 

A No, I don't. 

Q Tender the witness for - -  oh, excuse me. 

Would you please summarize your testimony? 

COMMISSIONER DEASON: Do you wish to have 

that exhibit identified? 

MR. WATSON: Yes, please. 

COMMISSIONER DEASON: That would be 

Exhibit 3 .  You may now summarize. 

(Exhibit 3 marked for identification.) 
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9 6  
Please state your name and business address. 

My name is Joseph W. McCormick. My business address is 702 North Franklin 

Street, Tampa, Florida 33602. 

By whom are you employed, and in what capacity? 

I am employed by TECO Energy, Inc. as Director of Regulatory Policy Analysis. My 

responsibilities include identification and analysis of emerging regulatory policy 

trends in Congress, in state legislatures and in federal and state administrative 

agencies, advising TECO Energy companies on potential impacts, and coordinating 

corporate responses. 

Please summarize your educational background and experience. 

I hold a Bachelor of Science in Psychology from Viterbo College and a Master of 

Business Administration from the University of Wisconsin-Lacrosse. I served in the 

United States Army for five years, attaining the rank of Captain before being retired 

for service-related disability. After completing my degrees, I taught business and 

management at the University of Wisconsin-Lacrosse for two years. From 198 1 to 

1995, I served on the staff of the Florida Public Service Commission (Commission). 

From 1982 to 1986, I held various positions in the Commission’s System Planning 

and Conservation group, including Planning and Research Economist, Economic 

Analyst and various supervisory roles in which I supervised energy analysts, 

economists and engineers. In those positions, I was involved in initial rulemaking to 

establish the Commission’s Conservation Cost Recovery Cost Effectiveness Test. I 
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also analyzed and supervised the analyses of electric and gas utility filings of 

proposed conservation plans and programs and made recommendations to the 

Commission regarding program approval. I participated in numerous rulemaking and 

other dockets regarding electric and gas utility energy conservation and demand side 

management activities, including establishment of conservation goals, review of 

electric utility ten-year site plans and Energy Conservation Cost Recovery Hearings. 

On behalf of the Commission, I testified on Florida energy conservation actions 

before the United States Congress House of Representatives Committee on Energy 

and served as technical advisor to the Florida Legislature on issues related to energy 

and energy code when requested to do so by the chairs of various legislative 

committees. 

In 1986, I was appointed as Bureau Chief of the newly formed Bureau of Gas 

Regulation, and remained in that position until leaving the Commission in March 

1995. As bureau chief, I was the staff person primarily responsible for all aspects of 

regulation of Florida’s natural gas industry, including managing rate case 

proceedings, recommending regulatory policy to the Commission and overseeing 

energy conservation activities of the investor-owned natural gas utility industry. In 

that capacity, I supervised accountants, engineers and economists. 

In March 1995, I was employed by Peoples Gas System, Inc. as Director of 

Regulatory Affairs. Since the acquisition of Peoples by TECO Energy, Inc., I have 

continued to be involved in regulatory matters in various capacities throughout the 
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corporation. 

Do you have any exhibits to which you will refer in your testimony? 

Yes. I have one composite exhibit, Exhibit No. - (JWM-1). The exhibit includes 

pertinent pages from several reference documents: 1. Air Conditioning and 

Refrigeration Institute (ARI) consumer information brochure: “Keep Your Cool and 

Save Cold Cash: Here are answers to 42 questions that consumers often ask the Air- 

Conditioning & Refrigeration Institute”; 2. 1999 American Society of Heating, 

Refrigerating and Air-conditioning Engineers, Inc. (ASHRAE) Handbook: Heating, 

Ventilating and Air-conditioning Applications; 3. State of Florida Energy Efficiency 

Code for Building Construction, 1997 Edition; 4. Copy of Gulfs Water Heating 

Conversion materials for free water heater or $140 incentive; 5. Gulfs response to 

Staff Interrogatory No 18, and; 6. Gulfs response to Staff Interrogatory No. 7. 

Have you reviewed the Commission’s Proposed Agency Action Order No. PSC-99- 

0684-FOF-EG, issued on April 7, 1999, and Gulf Power Company’s (Gulfs) Petition 

for Formal Proceeding on Proposed Agency Action filed in this docket on April 28, 

1999? 

Yes, I have. 

Have you reviewed the direct testimony and Exhibit / (TSS-1) submitted by Mr. 

Ted S. Spangenberg on July 22, 1999 in support of Gulfs petition? 

Yes. I am familiar with Mr. Spangenberg’s direct testimony and the exhibit he has 
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sponsored on behalf of Gulf. 

Do you agree with the assumptions used by Gulf in analyzing the cost effectiveness of 

its proposed Good Cents Conversion Program? 

No. There are several assumptions used by Gulf with which I disagree, and which - 

if corrected - would result in the program's failure to meet the Commission's tests for 

approval of the program for cost recovery through the energy conservation cost 

recovery ("ECCR") clause. 

Please identify the assumptions used by Gulf which you believe are incorrect. 

First, the benefits of the proposed conversion program are overstated due to Gulfs 

assumed reductions in summer peak demand and annual kWh consumption resulting 

from replacing an electric air conditioning unit with an effective Seasonal Energy 

Efficiency Ratio ("SEER") of 7.0 with a heat pump with a SEER of 11 .O. 

Second, the benefits of the proposed conversion program are overstated due to the 

apparent lack of recognition in Gulfs analysis that the replacement heat pump's 

average life is only 15 years. 

Third, Gulfs inclusion of the monthly customer charge in the average gas price used 

in its cost effectiveness analysis overstates the cost of gas used in that analysis. 

Finally, Gulfs analysis assumes a decrease in summer peak demand. For reasons I 
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will address later in my testimony, I believe approval of this program, when viewed 

in conjunction with other Gulf programs, will result in the replacement of additional 

gas appliances with electric appliances. This will diminish and perhaps entirely 

eliminate Gulfs calculated reduction in summer peak demand and further increase 

winter peak demand and annual energy consumption. 

Please explain why you disagree with Gulfs calculation of benefits under the 

proposed program based on reductions in summer peak demand and energy 

consumption attributable to the change in the SEERS of the involved equipment from 

an assumed 7.0 to an assumed 11 .O. 

As recognized by the Commission in its Order No. 99-0684-FOF-EGY whether or not 

Gulf implements its proposed conversion program, the heat pump installed by any 

customer in Gulfs service area as a replacement for an existing air conditioning unit 

must, under Florida's Energy Efficiency Code for Building Construction (Building 

Code), have a SEER of not less than 10.0. The Building Code adopts those standards 

to be consistent with the National Appliance Energy Conservation Act of 1987 

(NAECA), which establishes the national minimum standard efficiency as 10.0 for 

heat pumps. (See Exhibit JWM-1, p. 10-12.) 

Thus, any savings in summer peak demand (or in annual electric energy consumption) 

derived from a customer's conversion of these appliances is attributable not to Gulfs 

program, but to the Building Code. Gulfs analysis incorrectly includes all of the 

savings attributable to the change from an assumed 7.0 SEER air conditioning unit to 
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an 1 1 .O SEER heat pump. The analysis should use in its assumptions only those 

savings associated with a change from a 10.0 SEER heat pump to a heat pump with a 

SEER of 11.0. 

We believe Gulfs program will not so much cause the early replacement of old, 

inefficient heating and air conditioning equipment as it will cause replacement of non- 

electric heating systems with heat pumps at the end of the air conditioning system’s 

normal useful life. 

In its Petition for Formal Proceeding on Proposed Agency Action, Gulf says it “seeks 

a formal proceeding to show that residential customers are likely to replace 

functioning, though inefficient, existing equipment and not just equipment that fails.” 

Gulfs own filings in this docket, however, indicate this program is designed only to 

replace systems near the end of their useful lives. In response to Staffs Interrogatory 

No. 18 (see Exhibit JWM-1, p. 16), Gulf stated: “The targeted program participants 

have existing equipment installations that are 10 to 15 years old.” The ARI consumer 

brochure: How to Keep Your Cool and Save Cold Cash, (see Exhibit JWM-1, p. 1-7) 

gives the average useful life of a central air conditioning unit as 15 years and of a heat 

pump as 14 years. The 1999 ASHRAE Handbook Heating, Ventilating and Air- 

Conditioning Applications estimates the service of a residential central air- 

conditioning unit or heat pump as 15 years. (See Exhibit JWM-1, p. 8-9.) Gulf s 

proposed program is, therefore, targeted to replace existing electric air conditioners 

very nearly at the end of their normal useful lives. ARI states that “By 1994, the 
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average SEER for all units shipped by manufacturers in the U. S. improved to 10.61 

for central air conditioners and 10.94 for central heat pumps.” For cooling load, 

which affects summer peak kW demand and kWh consumption, the analysis should 

then be limited to, at most, the difference between the SEER 10.0 and 1 1 .O cooling 

unit. Even that difference is conservative, based on the ARI data indicating that the 

average efficiency of all heat pumps shipped by manufacturers five years ago was a 

SEER of approximately 11 .O. 

On the heating side, Gulfs proposed program provides an incentive to discard non- 

electric heating systems coincident with the end of the electric air conditioning 

systems’ normal useful lives. The proposed program would replace them with heat 

pumps that have back up resistance heating coils, adding significant winter peak 

demand and significant electric energy consumption for heating . 

The Commission was correct in its order in stating: 

“. . . [I]n reality, Gulfs Program will capture only the demand and energy 

savings associated withupgrading from 10.0 SEER to 1 1 .O SEER. Based 

on this realistic assumption, Gulf estimates that the Program will decrease 

total summer peak demand by 1.5MW (0.3 kW per participant). Total 

annual energy consumption under this scenario, however is estimated to 

increase by 6950 MWh (1,390 kWh per participant). There would be no 

change in the forecasted winter peak demand increase under this scenario 

because it, like Gulfs base case assumption, requires the replacement of 
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a natural gas heating system with an electric heat pump.” (Order PSC-99- 

0684-FOF-EG, page 3) 

Please explain why you disagree with Gulfs assumed 30-year life for the replacement 

heat pump envisioned by its conversion program. 

I disagree with that assumption because ARI and ASHRAE data indicate the average 

life of a heat pump to be only 14 to15 years. Gulf has calculated the cost 

effectiveness of its proposed program using an average life of twice that indicated by 

ARI as useful life. If ARI’s average life of the replacement heat pump is to be used, 

the cost effectiveness analysis must include a benefit stream of only 15 years. 

Correcting the cost effectiveness analysis in this way would significantly reduce the 

savings assumed by Gulf in its analysis. 

What is the impact on the cost effectiveness results calculated by Gulf for this 

program if the correct assumptions are used? 

Gulf has provided these calculations. As shown on page 9 of Exhibit 

the program life is reduced to 15 years, and the assumed change in the efficiency of 

the cooling equipment is correctly stated as increasing only from a 10.0 SEER to a 

SEER of 1 1 .O, the proposed program fails both the Participant Test and the Total 

Resource Cost (TRC) Test with results of 0.80 and 0.75, respectively, both of which 

are well below the desired result of 1 .O or greater. This proposed program fails two of 

the three cost effectiveness tests. The RIM test result drops to 1.19. (Spangenberg 

Exhibit TSS-1, Page 9 of 9.) The positive RIM test result could be diminished or 

(TSS-l), if 
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reversed if this program leads to the addition of electric load through replacement of 

additional gas appliances. It should, therefore, not be approved. 

Please explain how Gulfs inclusion of the monthly customer charge in the average 

gas price used in its cost effectiveness analysis overstates the cost of gas used in that 

analysis. 

A natural gas utility's service rates include a monthly customer charge, which is a flat 

rate the customer pays regardless of the level of gas consumption during a given 

month, and a delivered rate per therm for gas actually consumed. We believe Gulfs 

analysis inappropriately includes the customer charge in its calculation of the average 

gas price of $0.95 per therm. The customer charge should not be included in the 

average gas price if the customer - after replacing its gas furnace with a heat pump as 

envisioned by Gulf - continues to use gas for any other appliances. If the customer 

charge is not included in the average cost of gas, the appropriate per-therm charge on 

Peoples' system would be $0.742 per therm as shown in Gulfs response to Staffs 

Interrogatory No. 7. (See Exhibit JWM-1, p. 17-18). Thus, at least as to customers 

on Peoples' system, Gulfs assumed average cost of gas overstates the cost of gas by 

about $0.21 per therm, or approximately 28 percent. $;See Page /w A here 
for additional response. 

Please explain how Gulfs proposed program could bring about conversion of other 

gas appliances from gas to electric and how that would diminish or eliminate Gulfs 

calculated reduction in summer peak demand and could, in fact, increase summer 

peak demand. 
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*'Insert after "28 percent" on Line 18, Page 

of prefiled testimony: 

"TO indicate the magnitude of the impact of the customer 

charge, I simply used the 7 4 . 2  cents per therm shown 

on Gulf's exhibit filed with its response to 

Staff's Interrogatory No. 7 .  Peoples Gas's actual 

average rate for 1998, however, was 7 2 . 7 4  cents per 

therm. 

is 2 2 . 3  cents per therm or 31%."  

When using the actual average rate the impact 
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If Gulfs proposed program causes the removal of the existing gas furnace, the 

effective per-therm cost of gas for remaining appliances increases. This results from 

the fixed monthly customer charge ($7 per month in Peoples’ service territory) being 

spread over a smaller number of therms. The resulting higher unit cost of gas creates 

a significant likelihood that the customer will replace additional gas appliances with 

Do you believe the Commission should approve Gulfs proposed program for 

recovery of the program costs through the ECCR clause? 

No, Peoples believes that if input assumptions are changed to reflect the average life 

of heating and cooling equipment and the Building Code equipment efficiency 

Adding to the likelihood of conversion of other appliances, Gulf currently has a 

program which gives a customer a free electric resistance water heater (including a 

timer) if it will replace an existing gas water heater (or provides a $140 rebate). (See 

Exhibit JWM-1, p. 13-15). Addition of the demand requirements of the electric 

resistance water heater (and ultimately the additional electricity required if any other 

gas appliances are replaced with electric ones) will offset the slim 0.3 kW per 

participant reduction in summer peak demand which Gulf has calculated as savings 

associated with conversion of 10.0 SEER cooling equipment to equipment with an 

1 1 .O SEER. Replacement of gas water heaters with electric ones will also further 

increase Gulfs calculated 4.4 kW increase in its winter peak demand and kWh 

consumption attributable to this proposed program. 
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requirements (SEER 10.0) are used to calculate demand and energy changes, Gulfs 

proposed program fails both the Participant Test and the TRC Test. 

The proposed program increases weather sensitive peak demand in the winter, 

increases annual kWh consumption, and, at best, minimally decreases summer peak 

demand. When viewed in conjunction with Gulfs water heater program, this 

proposed program may, in fact, increase summer demand. The proposed program, 

therefore, appears to violate all Florida Energy Efficiency and Conservation Act 

(FEECA) requirements. 

Regardless of whether summer peak demand increases with further increases in kWh 

consumption in the event all gas appliances are replaced, this proposed program 

would undeniably increase winter peak demand and annual kWh consumption. The 

Commission must consider that, absent this proposed program, the additional of 4.4 

kW of winter peak demand per participating customer (22 MW total system) would 

not exist. Stated conversely, if the Commission approves this program, it will result 

in a 22 MW increase in winter peak demand and significantly increased electricity 

consumption that would not otherwise occur absent the program. Approval of the 

proposed program would be inconsistent with the plain language contained in the 

FEECA. The Commission, therefore, should not approve Gulfs proposed program. 

21 

22 Q. Does this conclude your testimony? 

23 A. Yes. 
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A My prefiled testimony shows that the 

Commission should, once again, deny Gulf's proposed 

program based on several interrelated points. These 

points taken together indicate that Gulf's evaluation 

of the program's cost-effectiveness is questionable, 

and that the program does not meet the objectives of 

the Florida Energy Efficiency and Conservation Act, or 

FEECA. 

My testimony supports the Commission's 

original decision to deny approval of the program for 

cost recovery through the Energy Conservation Cost 

Recovery Clause. 

Gulf believes the program qualifies for cost 

recovery since it believes the program meets the 

Commission's cost-effectiveness test. However, 

Peoples believes Gulf has overstated the programs 

cost-effectiveness, and that if it is determined to be 

cost-effective, this program is still not appropriate. 

First, Gulf credits this program with 

causing customers to replace a combination of older, 

less efficient air conditioners, having an average 

seasonal energy efficiency rating, or SEER, of 7, 0 

and existing combustion furnaces with new electric 

heat having a SEER of 11. 

Most of the credit for that efficiency gain 
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should go for the state's building code, the Florida 

Energy Efficiency Codes for building and construction 

and to the National Energy Efficiency Standards, which 

require air conditioning equipment to be at least 10.0 

SEER. 

American Refrigerator, or ARI data - -  

American Refrigeration Institute, ARI, data show that 

five years ago, in 1994, the average efficiency of 

heat pumps being shipped by manufacturers was 10.94. 

So the rest of the credit should go to the market, 

leaving the true benefit of this program at nearly 

zero. 

The equipment Gulf has targeted for 

replacement is 10 to 15 years old, or near the average 

age of replacement of air conditioners. According to 

data made available to the public by both the ARI and 

the American Society of Heating Refrigerating and Air 

Conditioning Engineers, a1 known as ASHRAE. 

So Gulf's program is designed to provide 

incentives to customers who would be replacing aging 

electric cooling equipment anyway. At the same time 

it needlessly replaces functioning gas furnaces. 

The program directly causes an unnecessary 

increase in both weather-sensitive winter peak 

electric demand and an annual electricity consumption 
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beyond that which would be required to serve only air 

conditioning load. 

Second, Gulf has assumed 30-year benefit 

stream for this program, although according to ARI and 

ASHRAE, heat pumps have an average life of 15 years. 

Third, Gulf has overstated the gas rate paid 

by Peoples customers which overstates the 

Participants' Test result in People's service 

territory. 

Finally, this proposed program will not 

operate in isolation but in conjunction with Gulf's 

non-ECCR programs. The Commission, therefore, should 

not consider the proposed program's approval in 

isolation. 

If approved and successfully implemented by 

Gulf Power, this program will cause a removal of a gas 

furnace from the homes of Peoples Gas customers. 

Peoples has a monthly service charge of $7 a 

month. Without on furnace, the monthly service charge 

will be spread over fewer therms, effectively 

increasing the price per therm. 

If the only other appliance in the house, 

gas appliance, is a water heater, and customers could 

remove their gas water heater and replace it with an 

electric resistance water heater, they might choose to 
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do so except for the cost of replacement. This would 

completely remove gas from the home. 

Gulf operates a program to replace gas water 

heaters with electric resistance water heaters at 

little or no cost to the customer. The Commission 

should consider the effect of the two programs 

together because they will, in reality, function 

together to remove gas from customer's homes and 

increase reliance on electricity. 

In my testimony I assert that Gulf's 

proposed program does not meet the standards of FEECA. 

This proposed program considered alone needlessly 

increases winter-sensitive winter peak demand by 

causing the removal of functioning natural gas 

furnaces. 

Gas furnaces place no demand on the electric 

system except for a small fan load. By Gulf's own 

analysis, the program causes an increase to winter 

peak demand of 4 . 4  kW for participating customer. 

The program also increases annual 

electricity consumption beyond that which would occur 

if customers simply replaced their old SEER 7 air 

conditioners with new air conditioners of average 

market efficiency at the average expected age of 

replacement. 
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According to the ARI data again, the average 

SEER of air conditioners shipped by manufacturers in 

1994 was 10.61. As mentioned earlier, the average 

life or average age of replace - -  at replacement of 

central air conditioners built in the 1970s and 1980s 

was 15 years. 

If Gulf's program causes customers to remove 

their gas furnaces, and the resulting increase in the 

per-unit cost of gas resulting from Peoples' $7 

per-month customer charge being spread over fewer 

therms causes additional or all gas appliances to be 

removed, which Peoples believes is likely, the end 

result will be additional increases to electric peak 

demands, both winter and summer, and increases to 

annual electric consumption. 

When considered in conjunction with Gulf 

Power's existing program to replace gas water heaters 

with electric resistance models, the likelihood of 

such an event - -  such an end result appears almost 

certain. 

For these reasons, whether or not this 

program is calculated to be cost-effective it is 

inconsistent with the requirements, and certainly with 

the spirit of FEECA and should not be approved. 

Peoples urges the Commission to reaffirm its earlier 
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decision to deny the approval. 

This completes my summary. 

MR. WATSON: Tender the witness for cross, 

and subject to cross examination, move the admission 

of Exhibit 3. 

COMMISSIONER DEASON: Okay. 1'11 take up 

your motion after the conclusion of cross examination 

to move the exhibit. 

Gulf. 

CROSS EXAMINATION 

BY MR. BADDERS: 

Q Good morning, Mr. McCormick. Actually, I 

can't see you so I can't maintain eye contact. 

A Let me move over one. 

(Witness McCormick changes seats.) 

Q Thank you. 

Please turn to Page 9 of your testimony. 

A Yes. I'm there. 

Q At Page 9 of your testimony you indicate 

your opinion that Gulf's Cost-Effectiveness Analysis 

overstates the cost of gas; is that correct? 

A For Peoples Gas customers, yes, that's 

correct. 

Q And your basis is because it includes a 

monthly customer charge? 
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A I didn't know what it included. It was 

simply 95 cents per therm shown on the spreadsheet 

that Gulf had attached, and our rate is not 95 cents. 

I didn't know what was included in the 95 cents. 

Q Okay. But you were not - -  Peoples is not 

the only gas utility who serves customers in Gulf's 

service territory is it? 

A No. My response was only with Peoples Gas 

price. 

Q Okay. Thank you. 

Looking at the same page you discuss a Table 

of Equipment Service Life. 

A I'm sorry, I didn't hear the - -  

Q At Page 9 you discuss - -  actually it's 

Page 9 of your exhibit you have a Table of Equipment 

Life? 

A Yes. 

Q And this table is the basis for the 15-year 

service life that you reference in your testimony, 

correct? 

A Yes, it is. I think there's some confusion. 

Because I'm not an engineer, I think I picked up a 

term of art and used it incorrectly. And I think 

there's a lot of testimony about that issue. 

The term that I was referring to in the 
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service life of appliances is the average age of 

replacement or the average service life of an 

appliance, and that's what is represented in the ARI 

table, or the ASHRAE, whichever one you are referring 

to there. 

Q Okay. Actually this table is based on a 

survey that was conducted in 1986, wasn't it? 

A Yes. 

Q And that survey used units that were 

manufactured during the 1970s and 1980s? 

A Yes. It was the latest data that I found. 

Q If you turn to Page 2 of your exhibit, it's 

the ARI Q-and-A, No. 5. 

A Yes. 

Q Doesn't this question answer indicate that 

units n wer than those installed in the 1970s and '80 

were expected to last even longer that the 15 years - -  

A Yes. But they didn't give an expectation. 

Q Okay. But it's longer? 

A Yes. 

Q I think it would be reasonable to expect 

that HVAC systems being installed today would have a 

life expectency or - -  a service life well in excess of 

15 years? 

A I think the ARI statement would be 
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interpreted that way, yes. 

Q Does Peoples Gas offer any rebates to 

customers for replacement of electric heating 

equipment with natural gas fueled equipment? 

A Yes, we do. 

Q And you receive ECCR dollars for those 

programs ? 

A Yes. Those are to replace electric 

resistance heating. 

Q Okay. Can I have just a second? 

(Pause) 

Under these programs, you do pay rebates to 

replace heat pumps with a gas furnace? 

A No, we do not. 

Q You do not. 

A No. 

Q Are you familiar with the Builder Program? 

A Yes. 

Q In that program do you pay rebates for that, 

for the replacement of heat pumps with a gas furnace? 

A There's no replacement in the Builder 

Program. There are incentives to the home builder to 

use gas appliances in the home as initially installed 

appliances. There's no replacement involved. 

Q But it would replace what would have 
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otherwise gone in? 

A You can't replace something that doesn't 

exist. It would go in in place of a different 

appliance, yes. 

Q Okay. 

MR. BADDERS: We have no further questions. 

COMMISSIONER DEASON: Staff. 

MS. COLLINS: We have no questions. 

COMMISSIONER DEASON: Commissioners. 

COMMISSIONER CLARK: Mr. Chairman, I have 

two questions, but they are questions regarding 

Mr. Spangenberg's rebuttal testimony that I wanted 

Mr. McCormick to respond to. And I guess I would ask 

Gulf Power if that would be appropriate and give 

Mr. Spangenberg, when he gets back on the stand, the 

opportunity to respond. 

MR. BADDERS: That would be fine. 

COMMISSIONER CLARK: And 1'11 be happy to 

tell you what they are. 

I wanted Joe to respond to the change from 

3,000 to 1,300 on Page 7, I think, of the Rebuttal 

Testimony. 

I guess I would ask you to comment on that 

change with respect to the equipment cost. 

WITNESS McCORMICK: The dollars are real but 
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it seems that the difference in the 1300 has more to 

do with the increase in the electric efficiency side 

and is more of an electric-to-an-electric allowance. 

The customer is still going to face a $3,000 cost to 

change out their system, and that whole decision 

process is more or less one decision process. 

Give me just a moment to think about an 

analogy as to how that plays out. 

COMMISSIONER CLARK: Well, do you understand 

this to be relevant to the Participants' Test? 

WITNESS McCORMICK: Yes. But - -  yes. But 

when you're looking at the RIM test, I believe, all of 

those costs go in there also, and that would be 

subject to clarification by Mr. Spangenberg. 

It would be hard to tell where in the 

decision process the customer makes the decision to go 

from a SEER 10 air conditioner, leaving their gas 

furnace in place, and where they are influenced by the 

decision to go to an 11 SEER or higher heat pump. And 

I think it would always be questionable whether that 

was a customer's call or whether the incentive was 

paid. And you're looking at just that portion, that 

incremental portion of the $1300, or whether the 

entire customer's decision was based on the incentive 

and under Gulf's program, and replaced the whole 
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system all at once. 

It's a situation we have if we were going to 

replace a - -  if a utility has a program in which they 

replace a heat pump but not electric resistance heat, 

and the customer said, "Well, I'm going to replace my 

old broken heat pump. I'm just going to put in strip 

heat." So instead, the utility goes in and gives an 

incentive for a heat pump. That would not be 

appropriate because you're replacing heat pump with 

heat pump. I think it becomes difficult to find where 

the decision process is made and I don't think the 

$1300 is the appropriate amount to calculate. 

COMMISSIONER CLARK: With respect to Page 14 

where Mr. Spangenberg indicates that he thinks the 

savings would be greater in Northwest Florida than New 

Jersey, Ohio and Illinois because of their heat pumps' 

higher average heating efficiency. Do you agree with 

that observation? 

WITNESS McCORMICK: That heat pumps in 

Florida would have a higher operating efficiency than 

they would on a national average. I agree with that 

piece, yes. 

COMMISSIONER CLARK: Okay. 

WITNESS McCORMICK: There's another portion 

that says gas furnaces would have a lower efficiency. 
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I believe that's based upon assumptions of sizing of 

gas furnaces that are - -  are not correct. 

Gas furnaces are sized appropriately to 

Florida's loads now. They were not several years ago. 

But they are now sized appropriately. So I think the 

efficiency of gas appliances is not lower than would 

be reported by GAMA. GAMA is the Gas Appliance 

Manufacturers Association. 

COMMISSIONER CLARK: Thank you. 

COMMISSIONER JACOBS: I have a brief 

question. If I understand your line of reasoning, 

part of the driving factor in replacement of the gas 

water heaters is that the price of gas would be 

escalating, and ultimately result in a very logical 

decision by the customer to replace that; is that 

correct? 

WITNESS McCORMICK: The application of the 

S7-a-month customer charge across fewer therm sales, 

on an annual basis, if you removed the furnace, your 

effective rate per therm - -  or price per therm is 

going to go up. And, therefore, I think the customer 

will look at - -  if you have only a gas water heater 

left, that whole $7 customer charge goes to that water 

heater every month, and makes your effective per unit 

zost of fuel for the water heater more expensive, and, 
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therefore, you would look at replacing that, 

especially when you can get another one for free. 

COMMISSIONER JACOBS: And the overall 

effectiveness - -  the overall impact on 

cost-effectiveness would be? 

WITNESS McCORMICK: The overall 

cost-effectiveness on Gulf's customers has to take 

into account that an electric water heater is going to 

increase summer peak, winter peak and annual energy 

usage, even if the water heater has a timer on it. 

The timers are only as good as the last time they were 

set. And as soon as they are off for whatever reason, 

outages or whatever, the electric water heater will 

put a summer demand on the electric system. And so 

that's not calculated anywhere in the 

cost-effectiveness. We don't have any numbers 

calculated in the cost-effectiveness of a water heater 

changeout program. 

COMMISSIONER JACOBS: I see. Thank you. 

COMMISSIONER DEASON: Redirect. I'm 

sorry - -  I'm looking at the wrong individual. 

Redirect. 

MR. WATSON: I have no redirect and we move 

the admission of Exhibit 3. 

COMMISSIONER DEASON: Without objection, 

FLORIDA PUBLIC SERVICE COMMISSION 
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Exhibit 3 

excused. 

witness; 

is admitted. 

(Exhibit 3 received. ) 

Thank you, Mr. McCormick. 

Gulf. 

121 

You may be 

(Witness McCormick excused.) 

- - - - -  

MR. BADDERS: We'd like to call our next 

hat would be David Shell. 

- - - _ -  

DAVID A. SHELL 

was called as a rebuttal witness on behalf of Gulf 

Power Company and, having been duly sworn, testified 

as follows: 

DIRECT EXAMINATION 

BY MR. BADDERS: 

Q Mr. Shell, have you been sworn? 

A Yes, sir, I have. 

Q Please state your name and your business 

address for the record. 

A My name is David A .  Shell. My business 

address is One Energy Place, Pensacola, Florida 3 2 5 2 0 .  

Q Are you the same David Shell who prefiled 1 5  

pages of Rebuttal Testimony? 

A Yes, sir, I am. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q Do you have any changes or corrections to 

that testimony? 

A No, I don't. 

Q If I were to ask you the same questions 

today, would your answers be the same? 

A Yes, sir. 

MR. BADDERS: We ask that the prefiled 

testimony of David Shell be inserted into the record 

as though read. 

COMMISSIONER DEASON: Without objection, it 

shall be so inserted. 

Q (By Mr. Badders) Mr. Shell, did you have 

one exhibit attached to your testimony? 

A Yes, sir, I did. 

Q Do you have any changes or corrections to 

that exhibit? 

A No. 

MR. BADDERS: We ask that that exhibit be 

identified for record, please. 

COMMISSIONER DEASON: It shall be identified 

as Exhibit 4. 

(Exhibit 4 marked for identification.) 

FLORIDA PUBLIC SERVICE COMMISSION 
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Before the Florida Public Service Commission 
Rebuttal Testimony of 

David A. Shell 
Docket No. 981591-EG 

Date of Filing: August 26, 1999 

Please state your name, business address, and 

occupation. 

My name is David A. Shell. My business address is One 

Energy Place, Pensacola, Florida 32520. I am employed 

by Gulf Power Company as a Residential Market 

Specialist. 

Please describe your background, job responsibilities 

and experience. 

I have a Bachelor's degree in Marketing from the 

University of West Florida. 

Gulf Power Company for 12 years during which time I 

have held positions working with residential customers; 

heating, ventilation, and air conditioning (HVAC) 

contractors; home builders; and others dealing with 

energy conservation, home comfort, and efficiency. 

During my career I have received a substantial amount 

of training including the following: heating and 

cooling system operation and diagnostics; residential 

load calculation; commercial load calculation; HVAC 

I have been employed by 

equipment selection; HVAC duct design; and HVAC 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23  

24 

25 

performance testing. I have spent considerable time 

working with HVAC contractors to insure proper HVAC 

equipment sizing, selection, and operation for our 

common customers. I have often been called upon by 

these contractors to provide technical assistance in 

resolving problems related to HVAC equipment 

performance, durability, efficiency and homeowner 

comfort. In my current position as Residential Market 

Specialist I am responsible for program planning and 

implementation as well as support of Gulf Power 

Company’s Residential Energy Consultants working with 

Gulf’s residential customers, HVAC contractors and 

builders. I regularly provide technical assistance to 

these groups and individuals. 

Q. Do you have any exhibits to include with your 

testimony? 

Yes. I have one exhibit, Exhibit No. i(DAS-1) .This 

exhibit contains the following: 

1. Survev of Residential Air-to-Air Heat Pumz, Service 

A. 

Life and Maintenance Issues referred to herein as 

the Easton study. 

2. A Studv of Heat Pumz, Service Life referred to 

herein as the Hiller and Lovvorn study. 

3 .  Presentation of a method for modeling HVAC units 

Docket No. 981591-EG 2 Witness: D. A. Shell - Rebuttal 
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in service and failure probability by age. 

Have you reviewed the direct testimony and Exhibit JWM- 

1 submitted by Mr. Joseph W. McCormick on August 5 ,  

1999 on behalf of Peoples Gas System? 

Yes, I have. 

What is the purpose of your testimony in this docket? 

The purpose of my testimony is to provide information 

that will show that the positions taken in Mr. 

McCormick's testimony with respect to HVAC systems are 

flawed. Specifically, I find fault with Mr. McCormick's 

reliance on the HVAC service life information taken 

from the ASHRAE and ARI sources discussed in his 

testimony. It appears that he also believes \\service 

life", as presented by the ASHRAE table, to be the same 

as "useful life" or functional life. 

Please describe the terms "HVAC" and "HVAC system" as 

you will use them in your testimony. 

For the purposes of my testimony, the use of the term 

"HVAC" or "HVAC system" will refer to a "split system" 

central air conditioner and combustion furnace 

combination or heat pump utilizing an outdoor, air-to- 

air condenser or heat exchanger. These are, by far, 

Docket No. 981591-EG 3 Witness: D. A. Shell - Rebuttal 



1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13 

1 4  

1 5  

16 

1 7  

1 8  

19 

20 

2 1  

22 

23 

2 4  

2 5  

the most common types of systems utilized for heating 

and cooling residential dwellings in Northwest Florida. 

Q. Would you please discuss why you disagree with Mr. 

McCormick’s interpretation and application of ASHRAE 

information on HVAC service life? 

A. Mr. McCormick relies upon the ASHRAE table contained on 

Exhibit JWM-1, page 9 to support the use of 15 year 

HVAC service life. The ASHRAE table understates actual 

service life for HVAC systems in that time period 

because the table represents a compromise by a 

committee divided over two studies. 

The first of these, the Easton study (referenced by 

the table), was seriously flawed and proposed a 

point estimate for heat pump service life of 12 

years. The Easton study utilized simply a survey 

of HVAC dealers which queried, through telephone 

interviews, the age of units removed for any 

reason, including energy costs, remodeling, etc., 

not just those that had experienced debilitating 

mechanical failure. This inclusion of all units, 

including those removed for operating cost reasons 

during a period of rapidly increasing energy costs, 

in addition to the failure to consider units still 

in service, caused the Easton study to greatly 
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understate useful life. It estimated the average 

age of units removed from service based on dealer 

opinions without considering the age of units still 

in service. It was replete with significant bias 

in that the data, the interview responses, were 

only as good as the information the interviewees 

encountered and how well they absorbed and 

processed it subconsciously. 

The second, the Hiller and Lovvorn study (also 

referenced by the table) of 1984, provides much 

more credible data based upon actual heat pump 

installations, not opinions. This study tracked 

the history of 1,689 specific units installed in 

Alabama from 1964 to 1974 and indicates a median 

service life of approximately 20 years. In support 

of this determination, Hiller and Lovvorn noted two 

key elements in their conclusion. The first was 

that "A large percentage of the original known heat 

pump sample are still in operation, with more than 

50% of the units 20 years o l d  still in active use, 

75% of the units 15 years old, and nearly 100% for 

units 10 years old." And second, they found that 

nearly 50% of the relatively small number of units 

that were replaced were still fullv oDerationa1 at 

the time of replacement. They went on to say "Such 

Docket No. 981591-EG 5 Witness: D. A .  Shell - Rebuttal 
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replacements appear to have been motivated both by 

the perception of expected life, and by marketing 

and promotional efforts of dealer/contractors and 

the local utility.” Pages 17 through 23  of Exhibit 

DAS-1 contain a copy of the Hiller and Lovvorn 

study . 

The ASHRAE table, in addition to the previous flaw 

noted, understates service life for systems in 

Northwest Florida because it provides data (flawed as 

it is) for intended application to HVAC systems in 

service nation-wide. Whereas: 

- The NW Florida climate is milder than the national 

average. 

- National average wider temperature extremes exact a 

harsher toll on compressors (including straight a/c 

compressors), solenoids, condenser coils, joints, 

fittings, outdoor electronic controls, etc. 

- HVAC systems operating in Northwest Florida can 

reasonably be expected to have a service life that 

is somewhat greater than the national average. 

The ASHRAE table also understates service life for 

systems being installed from 1985-1990, and in 2 0 0 0  and 

beyond. In other words, it is out of date. 
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The studies on which the table is based analyzed 

actual units manufactured between 1964 and 1974 and 

the opinions of HVAC dealers in 1985. 

W A C  manufacturers have been continuously improving 

service life in addition to efficiency. ARI 

statements included in Mr. McCormick’s exhibit 

support this. On page 2 of Mr. McCormick’s Exhibit 

JWM-1, the ARI Q&A #5 states that “Newer units [than 

those built in the 1970’s and 198O’sl are expected 

to last even longer. 

A reasonable estimation of the general trend in 

these improvements would indicate a 10% longer 

service life for units manufactured from 1985-1990, 

compared to the population of units used for the 

preparation of the table. 

The general trend in these improvements would also 

indicate an even longer expected service life for 

units manufactured in 2000 and beyond compared to 

the population of units used for the preparation of 

the table. 

Q. Would you please discuss why the ARI source should not 

be relied on for determining HVAC service life? 

A. The ARI Q&A #5 that references a 14 year life was not, 

according to Dave Martz, ARI  Vice President of 

Docket No. 981591-EG 7 Witness: D. A. Shell - Rebuttal 



1 

2 

3 

4 

5 

6 Q. 
7 

8 

9 A. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Administration and Statistics, recent information and 

was most likely based upon an informal survey of ARI 

members. It is ARI's own position that this equipment 

life study is old and based upon non-scientific data. 

What errors are introduced in Mr. McCormick's testimony 

by the use of "service" life from the ASHRAE table or 

the ARI reference as the "normal useful life?" 

"Service life", as reported by these dated industry 

sources, was the age at which 50% of the units had been 

removed from service for anv reason. While, in many 

instances, that reason would have been major mechanical 

failure, in many other instances the unit would have 

been replaced due to a desire on the part of the 

homeowner for lower energy costs via higher efficiency 

equipment, a need for more or less capacity due to 

remodeling or thermal envelope improvements, or even 

unexpected unit damage (as opposed to "failure") due to 

such events as lightning. Replacements due to energy 

cost concerns were particularly prevalent during the 

period relevant to the studies as this was the time 

when the energy industry was experiencing as much as 

double digit percentage increases in energy costs each 

year. In all of these instances the units were 

replaced for reasons other than an expected actuarial- 
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type failure and for reasons other than an expectation 

that the unit would be failing in the very near future. 

Mr. McCormick’s misuse or oversight of this aspect of 

the definition of service life as presented 

by the table invalidates his conclusions. 

What length of expected service life for an HVAC system 

should be used in lieu of the 15-year life proposed by 

Mr. McCormick? 

For HVAC systems manufactured during 1985-1990 and 

installed and utilized in Northwest Florida, the 20- 

year median service life found in the Hiller and 

Loworn study provides the best starting point. That 

20 years can be increased by 10% as noted earlier for 

the improvement in service life over time from the 

vintage of HVAC systems studied by Hiller and Lovvorn 

versus those produced in the late 1980‘s. While the 

expected service life could be further increased for 

applications in Northwest Florida versus the climates 

considered by Hiller and Lovvorn, I disregarded this 

factor in order to maintain a clear element of 

conservatism with respect to this issue. The 10% 

increase for this later vintage, when applied to 20 

years, yields an expected service life of 22 years for 

units manufactured in the late 1980’s. For HVAC 
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systems currently being manufactured, installed, and 

utilized in Northwest Florida, the 20-year median 

service life found in the Hiller and Lovvorn study 

should be increased by 15% for the improvement in 

service life over time and the same nominal 5% for 

applications in Northwest Florida versus the climates 

considered by Hiller and Lovvorn. This total of a 20% 

increase, when applied to 20 years, yields an expected 

service life of 24 years for units currently being 

manufactured. However, to be conservative in service 

life assumptions, the 22 years could be utilized for 

all considerations in this particular proceeding. 

How has Mr. McCormick‘s dependence on the ASHRAE and 

ARI service life information misguided the positions 

presented in his testimony? 

First, it is apparent that Mr. McCormick’s presumption 

of a 15-year service life is the basis for his position 

that the 10 to 15 year old units targeted by Gulf’s 

proposed program are effectively at the end of their 

\\normal useful life.” When the proper definition of 

\\service life“ and the much more accurate service life 

figure of 22 years are considered, his position that 

they would otherwise be replaced at the same time 

absent this program is totally without merit. In the 
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year 2000, the systems manufactured and installed in 

1985 would have only a 5.0% probability of failure 

within the following 12 months, as indicated on page 24 

of Exhibit DAS-1. With a probability of short term 

failure this low, customers with this vintage equipment 

contemplating participation in Gulf’s proposed program 

would not reasonably consider their HVAC system to be 

at or near the end of its ‘normal useful life.” 

Similarly, a customer with a system installed in 1990 

would have only a 4.0% probability of system failure 

within the following 12 months and, again, would not 

reasonably consider their system to be worn out. 

That’s a perspective of the two ends of the spectrum of 

the 10-15 year age, with all unit vintages in between 

falling between these two probabilities. Naturally, 

the continuing improvement in service life would 

continue for this program’s application in 2001, 2002, 

etc., with the associated decreases in the 

probabilities of failure. Next, Mr. McCormick’s flawed 

presumption of a 15 year useful life appears to be the 

basis for his position that Gulf‘s program analysis 

period should be limited to 15 years. This clearly 

would not be a responsible limitation. Any program 

evaluation for Northwest Florida that is utilizing new- 

unit W A C  service life as an analysis parameter in any 
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fashion should, with ample conservatism, use an 

expected service life of 22 years. Any use of a 

service life less than 22 years is being unreasonably 

conservative and any life significantly less than that, 

such as the 15 years proposed by Mr. McCormick, is 

seriously and erroneously understating the capabilities 

of today's HVAC systems operating in Northwest 

Florida's climate. 

Would you please explain the development and 

application of page 24 of Exhibit DAS-1 as referenced 

in your testimony? 

That page contains a chart which depicts the creation 

of a simple linear model that can be used to calculate 

the portion of HVAC units of a certain vintage that 

could be expected to remain functional at various ages 

or years in service. The model development began by 

taking a plot of the data from the Hiller and Lovvorn 

study and expanding it for a median service life of 22 

years as previously explained. 

"Expected results" line of the chart. The "Expected 

results" line was then modeled as closely as possible, 

by the dashed straight line labeled "Modeled results". 

The depiction of the Hiller and Lovvorn based data with 

the straight lines allows simple calculations of 

That yielded the 
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expected HVAC populations and failure probabilities by 

vintage with excellent accuracy, particularly in the 

range of 10 years to 34 years of life. In that range, 

it is reasonable to expect that, for any particular 

vintage, approximately 3.8% of the original units would 

fail during each year. At any particular age for that 

vintage, the probability of a unit failing during a 12 

month period is simply the 3.8% expected to fail 

divided by the percentage of the original units still 

in service at that time. 

Is this model usable for unit ages less than 10 years 

old or greater than 33 years? 

No, it is not. In these ranges of unit life the 

straight line approximation, the "modeled results", is 

not a close enough fit to the observed data, i.e. the 

"expected results", to be useful. As an example, at 

age 34 the model would indicate a 100% probability of 

failure within the next 12 months, however, from a 

purely statistical approach that expectation is 

unreasonable. In the qualified range of 10 to 33 

years, however, the model provides an excellent match 

to observed data and the probabilities it yields are 

the best available. 

Docket No. 981591-EG 13 Witness: D. A. Shell - Rebuttal 



2 

3 

4 A. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

22 

23 

24 

25 

1 3 6  
Could this same modeling method be used to determine 

the expected probabilities of failure for HVAC units if 

a 15-year service life is presumed? 

Again, the presumption of a 15-year service life or 

utilization of service life for useful life is, in and 

of itself, not at all responsible. However, if it is 

presumed, albeit erroneously, this same modeling 

approach can be used. This is done by, once again, 

setting the departure point from 100% in service point 

at 9 years, the 50% in service point at 15 years, and 

the 0% in service point at 21 years. In this case, the 

model will be reasonably accurate in the range of 10 to 

19 years. Using the same modeling process and 

calculations as before, the 12-month probability of 

failure for a 10-year old unit will be 8.3%, and for a 

15-year old unit the probability would be 16.7%. 

Logically, for a 15-year service life the 

beginning departure point from 100% in service could be 

set at less than 9 years, e.g. 8 years, with a 

correspondingly longer time to reach 0% in service, but 

this would produce even smaller probabilities for 

failure within 12-months than the figures given above. 

Once again, we have chosen the more conservative 

approach. 

Docket No. 981591-EG 14 Witness: D. A. Shell - Rebuttal 



1 

2 

3 

4 

5 

6 

7 

8 Q. 
9 

10 

11 

1 2  

1 3  A .  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  

20 Q .  

2 1  A .  

22 

23  

2 4  

25  

* 

1 3 7  
Based on my experience of actually working with 

residential customers in their considerations of the 

health of their current HVAC system, these 

probabilities would still not point to a reasonable 

conclusion that their unit was at or near the end of 

its "normal useful life. 

In your past years of field experience have you had 

occasion to observe the equipment replacement decisions 

of customers, who, having once made a significant 

change in their HVAC equipment, years later experience 

the failure of that equipment? 

Yes, I have. The vast majority of these customers, 

after having experienced the energy economies and 

enhanced comfort of a high-efficiency heat pump, choose 

to replace that heat pump with the latest and greatest 

high-efficiency heat pump at that time rather than 

revert back to their former type of equipment. 

Does that conclude your testimony? 

Yes, it does. 
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Q (By Mr. Badders) Please summarize your 

testimony? 

A Yes, thank you. 

The positions taken in the Intervenors' 

testimony with respect to HVAC systems are flawed 

have resulted in improper conclusions about the 

138 

and 

service life, and, therefore, the efficiencies that 

should be utilized in the analyses of this program. 

The Intervenor relies on HVAC service life 

information taken from a ASHRAE source, and applies 

this data to installations in Northwest Florida. 

The ASHRAE Table understates actual service 

life for HVAC systems during the study period because 

of a compromise by a committee divided over two 

studies. The Easton Study, which utilized the 

telephone survey of HVAC dealer opinions, was 

seriously flawed. This study greatly understated 

useful life of equipment because its service life 

estimate of 12 years assumed that all equipment 

replacement was due to mechanical failure. 

In actuality, this study failed to recognize 

other reasons for equipment replacement, including 

remodeling activity and operating costs during a 

period of rapidly increasing energy costs. 

Conversely, the Hiller and Loworn Study 
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provides the best service data available. This study 

is based upon actual heat pump installations, not 

opinions, and indicates a median service life of 

approximately 20 years. 

The ASHRAE Table further understates service 

life for HVAC systems in use in Northwest Florida 

because the data is based upon a nationwide study. 

The Northwest Florida climate is milder than the 

national average, and equipment should be expected to 

yield a longer service life in this climate than in 

the more extreme environments that make up the 

national average. 

In addition, the studies on which the ASHRAE 

tables are based are out of date. HVAC manufacturers 

have been continuously improving service life and 

efficiency, which would indicate longer equipment 

service life for units manufactured in late 1980s and 

even into the future. 

The gas company also makes the assumption 

that service life, as presented by the ASHRAE Table, 

is the same as useful life or functional life. 

However, replacement due to reasons other than 

failure, or the expectation of failure, is a 

significant component of the ASHRAE Table in its 

calculation of service life. 
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This fact has been ignored or overlooked 

into the Intervenors' interpretation, and has resulted 

in a significant understatement of the actual service 

life. 

The Hiller and Loworn Study is the best 

starting point for determining the service life for 

systems utilized in Northwest Florida. This study 

found a 20-year median service life for installations 

occurring in the state of Alabama from 1964 to 1974. 

Significant improvements in technology and service by 

manufacturers for units built in the late 1980s 

through today have led us to the conclusion that a 

22-year service life is a very reasonable and 

conservative assumption for all considerations in this 

proceeding. 

The chart before you depicts a linear model 

used to calculate expected failure rate of units in 

our Northwest Florida area. In any particular year, 

we can calculate the probability of failure of that 

particular vintage unit within the next 12 months. 

For example, in the year 2000, the systems 

manufactured and installed in 1990 would have only a 

4% probability of failure. In the same manner, a unit 

that is 15 years old has a 5% probability of failure 

during the coming year. 
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Based on my experience working with 

residential customers, in consideration of the health 

of their current HVAC system, these probabilities of 

failure for 10- to 15-year old systems would not point 

to a reasonable conclusion that their unit was at or 

near the end of its normal useful life. Nor would 

this failure rate indicate that Gulf Power should be 

utilizing a 15-year program life for the purposes of 

calculating the cost-effectiveness of this program. 

In support of this extended time period for 

program analysis, I would also point to the tendency 

of residential customers to maintain a consistent 

behavior with respect to the decisions they have made 

in the past. 

Specifically, once a customer has chosen a 

heat pump system and experienced its comfort and 

economic benefit for an extended period of time, this 

customer is most likely to replace that system with a 

similar system at the time of its failure rather than 

revert back to their former type of equipment. 

In conclusion, the gas company has failed to 

rely on the best data available, which has led to 

faulty conclusions. The units that will be the focus 

of this program are not reasonably expected to be at 

or near the end of their useful service life. Also, 
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the units to be installed as a result of this program 

should certainly be expected to have a service life of 

more than 15 years. 

Gulf Power's assumptions in the development 

of this program with respect to program life and 

equipment efficiency are appropriate and correct. 

And that concludes my testimony. 

MR. WATSON: I have no questions. 

COMMISSIONER DEASON: Staff. 

MS. COLLINS: No questions. 

COMMISSIONER DEASON: Commissioners. 

MR. BADDERS: Weld like to move his - -  oh, I 

apologize. 

COMMISSIONER CLARK: I just had a question 

on Page 5 of your testimony. 

You allege that the Easton Study had 

significant bias. Is the bias you're referring to the 

fact that it was a survey, the reasons listed here? 

WITNESS SHELL: Yes. 

COMMISSIONER CLARK: Is that what created 

the bias? 

WITNESS SHELL: That's a portion of that 

bias, correct. 

COMMISSIONER CLARK: And then another reason 

why it wasn't a good survey is that because it was a 
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survey, and you could not be sure what information the 

HVAC dealers may have had in responding to it. 

WITNESS SHELL: That's correct. The dealers 

were just simply asked their opinions. They were not 

asked to point to any specific information. 

COMMISSIONER CLARK: Okay. 

COMMISSIONER JACOBS: Does it indicate how 

effective an incentive - -  the amount of an incentive, 

what impact that has on the decision? In other words, 

would this incentive be effective to convince 

consumers to do the upgrade? 

WITNESS SHELL: I don't believe either one 

of the studies, the Easton Study or Hiller and Loworn 

Study, addressed the actual incentive issue and what 

level of incentive would be appropriate in a case of 

this matter. 

COMMISSIONER DEASON: Exhibits. 

MR. BADDERS: We'd like to move Exhibit 4 

into the record. 

COMMISSIONER DEASON: Without objection, 

show Exhibit 4 admitted. You may be excused. 

(Exhibit 4 received in evidence.) 

(Witness Shell excused. ) 

WITNESS SHELL: Thank you. 

COMMISSIONER DEASON: Gulf, you may call 
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your next witness. 

MR. BADDERS: We call Ted Spangenberg back 

to the stand for his rebuttal testimony. 

- - - - -  

TED S. SPANGENGERG 

was called as a rebuttal witness on behalf of Gulf 

Power Company and, having been duly sworn, testified 

as follows: 

DIRECT EXAMINATION 

BY MR. BADDERS: 

Q Please state your name and your business 

address for the record. 

A My name is Ted Spangenberg. My business 

address is Gulf Power Company, One Energy Place, 

Pensacola, Florida 3 2 5 2 0 .  

Q Are you the same Ted Spangenberg who 

prefiled 23  pages of Rebuttal Testimony? 

A Yes, I am. 

Q Do you have any changes or corrections to 

that testimony? 

A No, I do not. 

Q If I were to ask you the same questions 

today would your answers be the same? 

A Yes, sir, they would. 

MR. BADDERS: We ask that the prefiled 
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Rebuttal Testimony of Ted Spangenberg be inserted into 

the record as though read. 

COMMISSIONER DEASON: Without objection it 

shall be so inserted. 

Q (By Mr. Badders) Mr. Spangenberg, do you 

have one exhibit attached to that testimony? 

A Yes, I do. 

Q Do you have changes or corrections to that 

exhibit ? 

A No, I do not. 

MR. BADDERS: We ask that exhibit be 

identified. 

COMMISSIONER DEASON: It shall be identified 

as Exhibit 5. 

(Exhibit 5 marked for identification.) 
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Before the Florida Public Service Commission 
Rebuttal Testimony of 
T. S. Spangenberg, Jr. 
Docket No. 981591-EG 

Date of Filing: August 26, 1999 

Please state your name, business address, and 

occupation. 

My name is T. S. (Ted) Spangenberg, Jr. My business 

address is One Energy Place, Pensacola, Florida 

32520. I am employed by Gulf Power Company as its 

Residential Marketing Manager. 

Are you the same Ted Spangenberg that presented direct 

testimony in this Docket? 

Yes, I am. 

Do you have an exhibit to which you will refer in your 

testimony? 

Yes, I have an exhibit consisting of one schedule, 

(TSS-2). This exhibit consists of two pages and 

contains the following: 

1. Table of approved utility conservation programs 

and analysis life. 

2. Copy of page 35.2 from the 1999 edition of the 

ASHRAE HVAC A?mlications Handbook. 
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Q. 

A. 

Q. 

A .  

Have you reviewed the direct testimony and Exhibit - 

(JWM-1) submitted by Mr. Joseph W. McCormick on August 

5, 1999 on behalf of Peoples Gas System in opposition 

to Gulf’s petition in this Docket? 

Y e s ,  I have. 

Do you disagree with any of the positions or statements 

of Mr. McCormick in that testimony? 

Y e s .  Mr. McCormick cites four assumptions used by Gulf 

with which he disagrees. His claim is that, if these 

four assumptions are “corrected” , the program would 

fail the Commission’s tests for program approval. 

Those assumptions of Gulf are as follows: 

1. Basing the electrical impacts on replacing 7 SEER 

W A C  equipment with 11 SEER equipment. 

2. Not utilizing a replacement heat pump life of 15 

years. 

3. Inclusion of the monthly customer charge in the 

assumption for the cost of gas. 

4. The program contributing to a decrease in summer 

demand. 

In addition to those assumptions, he cites aspects of 

electrical system impact relative to his understanding 

of the requirements of FEECA as reasons for rejection 

of this proposed program by the Commission. It is my 
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position that for only one of the four assumptions 

objected to by Mr. McCormick does he also present valid 

reasons for objection which should be given any 

consideration by the Commission; that is the one 

dealing with the gas cost utilized by Gulf in its 

analysis. The remainder of his objections are without 

merit . 

Q. What is your response to his discussions 

appropriate equipment efficiency changes 

Gulf's analysis? 

regarding the 

for use in 

A. As noted earlier, Mr. McCormick disagrees with Gulf's 

basing the expected electrical impacts of its proposed 

program on replacing 7 SEER HVAC equipment with 11 SEER 

equipment. He indicates a belief that HVAC equipment 

in the age range of 10 to 15 years is \\at very nearly 

the end of their useful service lives." 

His claim of a 10 to 15 year age correlating to 

equipment being at the end of its normal life appears 

to be based totally on an ASHRAE table of service life 

which he has included in his exhibit. He does not 

appear to have understood the studies and the data 

behind the table, nor does his testimony appear to 

properly consider the concept of \\median" service life, 

the definition of \\service life", or the past and 
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continuing improvement in expected service life. A 

thorough discussion of the errors in Mr. McCormick’s 

testimony about HVAC service life is contained in the 

rebuttal testimony of Gulf’s witness, Mr. David Shell, 

which has also been filed in this Docket. 

Mr. Shell’s testimony makes it clear that the low 

efficiency units which would be candidates for 

replacement by Gulf’s program are not ‘at very nearly 

the end of their normal useful lives” and would not be 

expected, with any reasonable degree of probability, to 

otherwise be replaced by the customer. Additionally, 

Gulf expects its program to specifically encourage 

customers to change out their equipment prior to the 

end of its functional life. The $200 customer rebate 

that will be offered as part of this program, in many 

cases, will be the very thing that encourages customers 

to go ahead and make the change to higher efficiency. 

This is specifically the case for those customers who 

wish to improve energy efficiency solely for the sake 

of energy efficiency itself, those who aspire to 

reduced energy costs, those who want the more uniform 

heating effect of a heat pump, or those who are 

concerned about the environment and would consider the 

change as an act of environmental stewardship. This 

program will clearly encourage these prospective but 
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hesitant participants to go ahead and make the change 

and, for all of those instances, the appropriate SEER 

change for analysis is undeniably the SEER of the unit 

coming out versus the SEER of the unit going in as the 

replacement unit. 

Gulf took a conservative approach in regard to the 

SEER assumptions that it used. Participation in Gulf's 

proposed program requires the installation of a heat 

pump system with a minimum efficiency of 11.0 SEER in 

the cooling cycle. In fact, although the program 

requires 11.0 SEER as a minimum, the average SEER 

installed under the program is expected to be well in 

excess of this level. For instance, in response to our 

past and current efforts to encourage customers to 

install high efficiency heat pump equipment, we are 

aware of 843 heat pumps installed by Gulf's customers 

in 1998 as a replacement for an existing heat pump or 

air conditioner, with the new equipment having an 

efficiency of at least 11.0 SEER. The average 

efficiency of those 843 systems was actually 12.8 SEER. 

In other words, Gulf could have legitimately used the 

greater annual kilowatt-hour and demand savings of 

substituting 12.8 SEER equipment for the old 7.0 SEER 

equipment, but chose to stay with the 11.0 SEER 

assumption in order to continue to present a 
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conservative estimate of the savings to be achieved. 

These reasons and the true service life characteristics 

are all reasons why Gulf filed its program with the 

Commission using the SEER assumptions that it did. 

Are there other applications in which you disagree with 

Mr. McCormick‘s use of a 15 year normal useful life for 

heat pumps? 

Yes, there are. Mr. McCormick utilizes the 15 year 

heat pump normal useful life assumption as the sole 

reason for his contention that the period of Gulf’s 

program analysis should be limited to 15 years. As 

indicated in Mr. Shell’s testimony, a 15 year service 

life assumption is even more flawed when applied to 

heat pumps currently being installed than it is in its 

application to previously installed HVAC equipment. 

These errors are further exacerbated by Mr. McCormick’s 

confusion of “service life” with “useful life”. As Mr. 

Shell points out, analyses using expected service life 

as a parameter should use something more in the order 

of at least 22 years rather than 15 years. 

Commission take the position that program analysis life 

should be limited to initial equipment service life, 

the utilization of a 22-year analysis period would 

yield cost effectiveness test results that demonstrate 

Should the 
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that Gulf‘s program is cost effective from both a 

ratepayer perspective and a participant perspective. 

Were there any errors in the cost effectiveness data 

Gulf originally provided and Mr. McCormick’s testimony 

relied upon for recommending rejection of this program? 

Yes. One set of cost effectiveness numbers on Gulf’s 

Exhibit TSS-1, page 9 of 9, was originally provided by 

Gulf and have since been found by Gulf to be in error. 

When the cost effectiveness calculation for the 

assumption of a SEER change from 10 to 11 and a 15 year 

analysis period was initially performed, the customer‘s 

expected equipment cost was incorrectly assumed to 

still be $3,000 as it was in the 7 SEER to 11 SEER 

scenario. In fact, under this particular scenario the 

applicable assumption is that the customer would 

already be upgrading their equipment to a minimum of 10 

SEER. The incremental equipment cost to go beyond the 

10 SEER air conditioner and gas furnace to an 11 SEER 

heat pump is expected to be $1,300. When this 

correction is made, as noted on the corrected Page 9 of 

Exhibit TSS-1, the program passes all three of the cost 

effectiveness tests as follows: RIM = 1.19, 

Participants = 1.39, TRC = 1.88. Even if Mr. 

McCormick’s assumption recommendations are followed, 
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the program still easily passes the Commission’s cost 

effectiveness tests. 

Do you agree with the assertion in Mr. McCormick’s 

testimony that RIM results are decreased if load is 

added? 

No. Beginning at line 23 on page 8 Mr. McCormick’s 

testimony cites the RIM test result of 1.19 for his 

preferred set of assumptions and then indicates that 

this ‘positive RIM test result could be diminished or 

reversed if this program leads to the addition of 

electric load through replacement of additional gas 

appliances.’’ I assume that his testimony refers to 

annual kilowatt-hour consumption, since none of those 

other loads have any impact on weather sensitive peak 

demand. It would appear from his testimony that there 

is a misunderstanding of the economies of today‘s 

electric utility industry. During the time when the 

Commission’s cost effectiveness rules were being 

developed it was likely the case that an addition of 

kilowatt-hours resulted in a decreased RIM result. 

That was during a time when the cost of incremental 

generation tended to exceed the cost of embedded 

generation. 

above is analyzed with the addition of, for example, 

In fact when the set of assumptions noted 

Docket No. 981591-EG 8 Witness: T. S. Spangenberg, Jr. - Rebuttal 



1 5 4  

1 

2 

3 

4 (2. 

5 

6 

7 A. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

500 kWh per participant with all else remaining equal 

the R I M  result increases from 1.19 to 1.32. 

Is Mr. McCormick correct in his presumption that 

program analysis life should be set equal to W A C  

service life? 

No. That presumption is not consistent with the past 

practice of this Commission in regard to the approval 

of other conservation programs of electric utilities in 

Florida. Page 1 of Exhibit TSS-2 contains a table 

showing the Docket Number, utility, program name, and 

program analysis life of several programs that have 

been approved by the Commission. Several of these are 

programs focused on HVAC equipment, yet none of them 

uses an analysis period as short as what Mr. McCormick 

suggests. It is my understanding that all of these 

programs utilized a program life related to an avoided 

or deferred utility resource, not the participant’s 

expected equipment life. 

An HVAC program analysis related to a program that 

defers or avoids utility facilities might be very 

conservatively limited to the expected useful life of 

the HVAC equipment in only one scenario. That is if 

there is a clear showing that the initial equipment is 

not likely to be replaced with similar advanced 
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technology once it ultimately fails but, instead, is 

most likely to be replaced by equipment that reverts 

back to the former technology that the subject 

equipment originally replaced. As discussed by Mr. 

Shell's testimony, that scenario is just not a 

reasonable expectation given the preponderant 

characteristic of customers to stick with a particular 

type of advanced (or even further advanced) technology 

once the switch has been made. 

In making his recommendation for using HVAC 

service life Mr. McCormick not only ignored the past 

practice of the Commission, he also ignored the ASHRAE 

Handbook's reference to the very table that he relied 

upon for his 15 year contention. A copy of page 35.2 

of the Handbook is included as page 2 of Exhibit TSS-2. 

It specifically addresses analysis periods for analyses 

of HVAC equipment and further indicates that ",., the 

analysis period is often unrelated to the [WAC] 

equipment depreciation period or service life...". 

goes on to state that these [depreciation life or 

service life] may be important in the analysis, but, as 

Mr. Shell points out in his testimony, once a 

participant has installed a high-efficiency heat pump, 

there is a very high probability that he will replace 

it with similar, higher-efficiency equipment once the 

It 
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original equipment does reach the end of its service 

life. 

Gulf’s petition and the program analysis 

supporting its request for program approval properly 

utilizes the economic life of avoided utility 

facilities. Mr. McCormick’s contention that it should 

be based on HVAC service life is not correct, much less 

his contention that it should be a service life of only 

15 years. 

Do you have any observations with regard to that 

portion of Mr. McCormick’s testimony that discusses the 

cost of gas that Gulf used in its program analysis? 

Yes. Mr. McCormick states that “We believe Gulf’s 

analysis inappropriately includes the customer charge 

in its calculation of the average gas price of $0.95 

therm.” He goes on to indicate that this overstates 

the cost of gas, particularly for those customers who 

have other gas appliances in addition to a gas furnace. 

Because there are many gas furnace customers who also 

have other gas appliances, the inclusion of the 

customer charge results in some liberalism in the gas 

cost assumption. 

Gulf’s gas cost assumption was intended to focus 

on all combustion furnace applications throughout 
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Northwest Florida, or, more specifically, any Gulf 

Power customer who was currently utilizing an older, 

inefficient combustion fuel appliance as their primary 

heating source. This presents the greatest opportunity 

for energy conservation and demand reduction through 

substitution with a heat pump. There are eight natural 

gas distributors offering residential service in 

Northwest Florida through the use of 13 different 

residential rate schedules. The additional rate 

schedules are due to the practice of some distributors, 

specifically those owned by a municipality, of offering 

different pricing to customers inside versus outside of 

their municipal boundaries. Only four of the eight 

distributors and six of the 13 rate schedules include a 

customer charge on their monthly billing to residential 

customers. These charges range from $4 to $7 per 

month. So, to be more precise, Gulf’s failure to 

remove the customer charge from the gas cost only 

introduced liberalism to the extent of multiple gas 

appliance customers on those 6 of the 13 rate 

schedules. 

However, to the extent that there are customers 

who have only a gas furnace, it is conservative, and in 

all other respects Gulf’s gas cost assumption was 

conservative. 
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In what ways was Gulf‘s gas cost assumption 

conservative? 

First, Gulf’s gas cost figures do not factor in the 

cost of propane for Gulf’s customers who have a propane 

fueled heating appliance. A second area of 

conservatism is in the total therms of gas savings 

assumed by Gulf in its analysis. 

How did the exclusion of propane costs understate the 

weighted average gas cost? 

As noted on page 18 of Mr. McCormick’s exhibit, propane 

costs for the three more populated areas of Northwest 

Florida range from $1.089 to $1.375 per therm. 

Additionally, propane costs in the smaller towns and 

rural areas along the 1-10 corridor are in this same 

general range. Inclusion of these costs in the 

calculation of a Northwest Florida weighted average 

cost of combustion fuels would, without question, yield 

a higher figure than what Gulf utilized, all other 

things being equal. 

How did the assumption about the therms of gas to be 

conserved understate the gas cost savings the typical 

customer would experience? 

2 5  
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In the determination of energy savings, Gulf utilized, 

as indicated on page 9 of Exhibit TSS-1, an Average 

Fuel Utilization Efficiency (AFUE) of 68% for the gas 

heating equipment to be displaced. This AFUE rating is 

the type of rating used to characterize furnace 

efficiencies as reported by the Gas Appliance 

Manufacturers Association (GAMA) and rates the furnace 

for use in an annual climate with 2,080 heating load 

hours, in other words, the heating load expected in 

states like New Jersey, Ohio, and Illinois. Heat pumps 

will have a higher average heating efficiency than 

their national rating when used in Northwest Florida, 

due to the higher average outdoor ambient temperature 

for heat exchange. Gas furnaces, on the contrary, will 

have a lower efficiency than that reported by GAMA when 

used in our region. We experience less than half of 

the rated heating load hours. Our higher average 

outdoor ambient winter temperatures cause much more 

cycling on and off and much less average run time for 

furnaces compared to applications in sustained, colder 

climates, thus, yielding a significantly lower actual 

realized furnace efficiency than the rating assigned by 

GAMA. Once again, in order to be conservative in our 

analysis of cost effectiveness Gulf chose to ignore the 
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resulting understatement of the therms of gas that 

would be conserved. 

Is it your belief that the elements of conservatism 

just noted balance out the liberalism of the inclusion 

of the customer charge in those situations where 

applicable? 

Yes. However, I have analyzed the effect of removal of 

the customer charges for these six rate schedules on 

the average natural gas price in Northwest Florida. 

Removal of the customer charge results in a reduction 

in the weighted average cost of natural gas for the 

eight Northwest Florida distributors from 95.0 cents 

per therm to 86.4 cents per therm. Although for 

Peoples Gas the average price per therm would be 

reduced to 74.2 cents per therm as stated in the 

testimony of Mr. McCormick, it is important to remember 

that this would only be applicable to Peoples Gas 

customers and only to those who have other gas 

appliances in addition to a gas heating device. 

How would this change in the assumed average gas price 

affect the cost effectiveness calculations of this 

program? 
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The lower weighted average price would result in 

slightly lower energy bill savings to a customer 

converting from a 7.0 SEER A/C and gas furnace to an 

11.0 SEER heat pump, thereby reducing the benefit/cost 

ratio of the Participant’s test and the TRC test. The 

three cost effectiveness tests all remain well above 

1.0 with the precise results as follows: 

RIM Test = 1.74 

Participant’s Test = 1.52 

TRC Test = 1.99 

Did you also perform the analysis using Peoples Gas 

rates? 

Yes. We analyzed the effect of these calculations with 

gas cost savings calculated at Peoples Gas price of 

$0.724 per therm. Again, the resulting numbers were 

all above 1.0 and are as follows: 

RIM Test = 1.74 

Participant’s Test = 1.35 

TRC Test = 1.72 

In other words, even though there are several respects 

in which a gas price of 86.4 cents, and, even more so, 

a gas price of 74.2 cents understates the average 

expected gas fuel cost, when either of these figures is 
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utilized Gulf’s proposed program is still cost 

effective. 

Is Mr. McCormick’s testimony correct in the assertion 

that the demand reduction benefits will be diminished 

or reversed if this program leads to the replacement of 

additional gas appliances? 

No. To start with, this program is certainly not 

targeted at any other gas uses in the home. 

Additionally, Mr. McCormick bases his argument on the 

change in average gas cost when the gas furnace is no 

longer there to help absorb the economic impact of the 

gas customer charge. He would have us remove the 

customer charge for the purposes of Gulf’s program 

analysis, but wishes it included in a customer’s 

consideration of whether to keep any other gas 

appliances in the home. His customer charge argument 

in this particular application is valid only to the 

extent customers decide to totally and immediately 

remove all gas uses in their home. In the case of gas 

cooking and gas drying, rarely was the customer’s 

decision to utilize gas for those applications made 

solely on the basis of the cost of fuel. The amount of 

a typical customer’s monthly household budget that is 

spent on these applications is relatively small 
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compared to the cost that would be incurred to make the 

wiring changes necessary to replace this equipment with 

electric equipment. More often than not, decisions to 

make such a replacement are driven by safety or other 

concerns rather than monthly energy cost concerns. 

Does this HVAC program include water heating as a part 

of the program? 

No. Mr. McCormick's testimony references a water 

heating program that Gulf has in place and suggests 

that a customer converting a water heater from gas to 

electric under that program would offset the demand 

reductions the proposed Goodcents Conversion program 

for HVAC equipment. In the first place, the water 

heater program is not a subject of this docket. In 

this case we are dealing with an HVAC energy efficiency 

and conservation program that is proposed for ECCR 

treatment. These two programs do not have any 

programmatic linkages between them. 

Although Mr. McCormick's testimony made note that 

Gulf's water heating program requires the installation 

of a timer, it failed to mention the purpose of the 

timer - that is to help ensure that the installation of 

a water heater under that program does not make any 

contribution to the growth rate of Gulf's summer peak 
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demand. In reviewing installations of those water 

heaters Gulf’s Residential Energy Consultants make 

personal inspections of timer settings to ensure they 

are set so as to avoid being “on” during the normal 

expected hours of Gulf’s summer peak demand. Further, 

in claiming that the HVAC program’s demand reduction 

will be offset by the addition of more water heaters, 

Mr. McCormick has presumed the Commission would accept 

his flawed premise of a 0.3 kW reduction in HVAC demand 

rather than the 1.9 kW reduction it will actually 

achieve. He inappropriately characterizes a 0.3 kW 

demand reduction as “slim”, and then would have the 

Commission believe that the coincident demand of a 

water heater is greater than this 0.3 kW. This is not 

the case. 

Third, just as is often the case for cooking and 

drying, should a customer decide to replace their gas 

water heater with an electric one, it is often on the 

basis of safety concerns or the desire for a faster 

recovery to a usable hot water temperature, rather than 

on the basis of the monthly energy cost of operating 

one versus the other. 

24 

25 
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What elements of Mr. McCormick's discussion of 

electrical system impact relative to FEECA do you 

believe to be in error? 

On line 11 of page 11 of his testimony Mr. McCormick 

commences a sentence in which he, first, would have the 

Commission believe that an increase in annual kilowatt- 

hour consumption due to this program is undeniable. 

That simply is not the case. His statement is based 

precariously upon the premise that the Commission would 

find that Gulf's assumption of a change from 7.0 SEER 

to 11.0 SEER is incorrect. On the contrary, Mr. 

Shell's discussion of expected service life and my own 

testimony in that regard indicate that, not only is the 

assumption of 7 SEER to 11 SEER correct, it has an 

element of conservatism in it. I believe if the 

Commission is concerned about the advisability of 

allowing the assumption of 7 SEER to 11 SEER, it should 

look to its own prior decisions and the "liberally 

construed" language within FEECA for encouragement in 

its attempts to make as many cost-effective energy 

efficiency and conservation programs available to the 

citizens of Florida as practical. The assumption of 7 

SEER to 11 SEER should be allowed and the result is a 

1390 kWh per participant per year decrease in 

2 5  
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electrical energy consumption, in addition to the 

decrease of 302 therms or more of gas consumption. 

Second, Mr. McCormick’s testimony suggests that 

the Commission should not approve any program that, 

while reducing peak system demand, either increases 

off-peak weather sensitive demand and/or annual kWh 

consumption. That approach is contrary to the 

Commission’s past actions in this regard. Typically, 

any direct load control program involving HVAC systems, 

including those approved by the Commission and listed 

on page 1 of Exhibit TSS-2, involve increases in annual 

energy consumption. 

relative to the demand reduction, are always off-peak, 

and are believed to be due to the customer’s “reactive” 

behavioral response associated with the loss of comfort 

during the period of load control. 

interpretation of FEECA would seem to preclude the 

allowance of such programs simply on the basis of a 

logical and reasonable expectation of some increase in 

annual electrical energy consumption. 

These increases tend to be small 

Mr. McCormick’s 

Additionally, the Commission has encouraged the 

consideration of off-peak thermal storage programs. 

Due to the less than 100% efficiency of energy storage 

and energy transfer technologies that must be utilized 

by such systems, any reduction in demand will always 
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result in an increase in off-peak energy and a net 

increase in annual energy. Mr. McCormick’s 

interpretation of FEECA would also seem to preclude the 

allowance of these demand-side management programs. 

It is ironic that Mr. McCormick would have the 

Commission reject Gulf‘s program on the basis of an 

expected increase in Gulf’s off-peak weather sensitive 

demand and/or on the basis of, though falsely presumed, 

an expected increase in annual kilowatt-hour 

consumption, while making no acknowledgement of the 

program‘s additional benefits of reducing the peak 

weather-sensitive demand for natural gas or the 

reduction in annual consumption of natural gas and 

ground-source Btu’s. Such rigid and restrictive 

interpretation, even absent erroneous assertions about 

the impact of Gulf’s program, is not consistent with 

the stated intent of FEECA. The only restrictive 

language within FEECA is that pertaining to the 

requirement that a program be cost effective. The rest 

of the language in FEECA is structured to be 

permissive. If a program meets any aspect of FEECA, 

thereby improving the efficiency of energy utilization 

in Florida, it should be approved by this Commission as 

long as it is cost effective. 

2 5  
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25 A. 

As noted earlier in my testimony, additional load, 

though not the focus, purpose, or expected result of 

Gulf’s proposed program, in fact, yields positive 

results for Gulf’s general body of ratepayers as long 

as it is not accompanied by an inordinate amount, if 

any, of increased peak demand. The cost of many forms 

of new electrical generation today is often less than 

the cost of embedded generation. FEECA is still 

applicable under these conditions because it encourages 

efficiency programs that put the focus where it should 

be, on the reduction of system peak demand. This is 

the case even in instances (e.g. direct load control, 

thermal energy storage, other off-peak load shifting, 

etc.) where there might otherwise be a temptation 

towards accusations of load building or towards 

complaining because of the natural competitive impact 

of any efficiency program. 

It is also our belief that FEECA should be fairly 

applied with respect to electric utilities versus gas 

utilities. We believe Gulf‘s proposed program to be at 

least as consistent with FEECA as the approved ECCR 

programs of gas utilities such as Peoples Gas. 

Does that conclude your testimony? 

Yes, it does. 
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Q (By Mr. Badders) Mr. Spangenberg, would 

you please summarize your testimony. 

A Yes. The Intervenors' testimony states that 

the Commission should not approve Gulf's program 

because of a claim it fails the Commission's test for 

program approval. That claim is based on disagreement 

with four of Gulf's program assumptions, and their 

opinion regarding the requirements of FEECA. 

First, the gas company purports that Gulf's 

use of an efficiency of 7 SEER for the replaced 

equipment was in error. That position is based on a 

misunderstanding of a concept of service life, a 

misguided reliance on the ASHME Table without 

understanding its history or development, and a flawed 

assumption about the applicability of national data to 

the very different climate of Northwest Florida. 

My testimony and Mr. Shell's show the errors 

on each of these points with the responsible 

conclusion that Gulf has used the appropriate SEER 

assumption for the unit being replaced. Interestingly 

enough, even if the gas position had merit, Analysis 

No. 4 in the chart before you indicates that the 

program would still achieve the aim of a reduction 

weather-sensitive peak demand and would still meet the 

requirement of being cost-effective. 
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Next, the Intervenor purports that Gulf's 

failure to use a replacement heat pump life of 15 

years was in error. Again, they were wrong, but again 

even if the gas company's claims are adopted and are 

compounded with the earlier errors about equipment 

efficiencies, the calculations as shown in Analysis 

No. 5 on the chart clearly indicate the program would 

still achieve the aim of a reduction of 

weather-sensitive peak demand, and would still meet 

the requirement of being cost-effective. 

The Intervenor also takes issues with Gulf's 

treatment of a gas customer charge for those few 

occasions when that is applicable. This liberalism in 

the assumption about gas cost savings is more than 

balanced out by the general conservatism of the 

remaining gas assumptions. However, again, even if we 

make those changes to the gas cost, once again the 

program still achieves the aims of FEECA and it's 

still cost-effective. 

The last of Gulf's assumptions objected to 

by the Intervenor is that of the program contributing 

to a decrease in summer demand. The gas company 

claims that this program has linkages to water heating 

equipment changes. However, not only are there no 

programatic linkages between the proposed program and 
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any water heating issues, their testimony ignores the 

required timer that is designed to preclude any 

contribution to Gulf's summer demand. 

Even if there was a contribution to summer 

demand, that contribution would be less than the 

reduction to be achieved by the proposed program. And 

additionally, any demand contribution from a water 

heater is beyond the purview of FEECA as it is not a 

weather-sensitive demand, nor does Gulf receive any 

ECCR water treatment for water heating. 

Finally, the Intervenor utilizes its earlier 

misguided assertions to reach a conclusion that the 

proposed program would lead to a increase in annual 

kilowatt-hour consumption. 

As I've already indicated, the premises 

behind this conclusion are in error, hence the 

conclusion itself is in error. 

This program leads to a decrease in annual 

electricity consumption, in addition to its decrease 

in natural gas consumption, a decrease in ground 

source Btus, and a decrease in weather-sensitive peak 

demand. 

However, if we once again take a "what if'' 

approach, and say what if we change all of the 

assumptions to suit the gas company, the proposed 
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program would still lead to a reduction in 

weather-sensitive peak demand, and that is one of the 

aims of FEECA. The gas company would have this 

Commission reach a decision that unless a program 

meets every single one of the aims of FEECA that it 

violates FEECA. If that were the case, the prior 

Commission decision and Commission actions that gave 

approval of, or support to a program involving direct 

load control of residential appliances or thermal 

energy storage, or any other program that all used 

off-peak energy to help avoid on-peak demand has been 

in violation of FEECA. A further extension of that 

approach would mean that a program that reduced energy 

and demand but didn't encourage cogeneration and 

conserve fuels was also in violation. 

I don't believe the Commission has been in 

violation of FEECA with those earlier actions. I 

believe the Commission properly, liberally construed 

FEECA to apply to those types of programs, and it 

should be consistent in its current actions. 

Rather than approaching the question is does 

it meet all of the aims of FEECA? the Commission has 

properly taken the approach of does it meet any of the 

sims of FEECA? However, once Intervenors' errors with 

regard to equipment efficiency and service life are 
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recognized, a policy issue about whether electrical 

energy consumption is the sole supreme mandate of 

FEECA becomes moot with regard to this program. 

In conclusion, the assertions of the gas 

company are clearly in error, and even if they 

weren't, this program would still achieve multiple 

aims of FEECA and still meets the requirement to be 

cost-effective. This program should be approved by 

the Commission. 

And that concludes my summary. 

MR. BADDERS: We tender this witness for 

cross examination at this time. 

COMMISSIONER DEASON: Mr. Watson. 

CROSS EXAMINATION 

BY MR. WATSON: 

Q Mr. Spangenberg, you mentioned early on in 

your summary something about Mr. McCormickIs opinion 

with respect to the requirements of FEECA. 

Would I be correct in assuming that the 

statements in your Rebuttal Testimony, your Direct 

Testimony, and in the summary you've just given are 

also your opinions with respect to the requirements' 

meaning or interpretation of FEECA? 

A Yes. 

Q Okay. With respect to the heat pumps 
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installed by Gulf's customers during 1998, did Gulf 

make any study to determine the SEER of the equipment 

being replaced? 

A The only study we made analyzed as part of 

the preparation for this and questions that we knew 

this hearing would raise, we looked at what the 

average SEER was for all of those units that went in 

that there were at least 11 SEER or higher, and that's 

the only analysis that I know of that we did. 

Q I'm talking about the equipment that's 

coming out. Was any study made in the case of a 

combustion furnace or in the case of a central 

straight cool air conditioner or a heat pump that was 

being replaced with respect to the SEER or AFUE of the 

equipment that was coming out? 

A No, we did not. 

Q In connection with your non-ECCR, if you 

want to call it that, water heater replacement 

program, you stated in your rebuttal testimony and in 

your summary that this equipment is equipped with 

timers? 

A Yes, it is. 

Q Is the purpose of the timer to ensure that 

the water heaters don't operate during peak hours? 

A Yes, sir. That is one of the purposes. It 
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also gives the customer some additional energy savings 

in terms of how they operate their water heater. 

Q Do these timers have a battery backup to 

retain correct time during power outages? 

A No, sir, they do not. 

Q Can customers turn the timers off or reset 

them? 

A Yes, sir, they can. It's hard for us to see 

why they would have any incentive to do it because the 

demand for water heating - -  the need for hot water is 

very low during the time of our system peak. 

even without a timer you'd get a very small 

contribution to our system demand during those times. 

So there's no incentive for them to do it. As long as 

long as they are getting plenty of hot water, all of 

our load research data shows that they have plenty of 

hot water during that time. The whole water heater 

does not need to operate, except every now and then it 

might come on to overcome losses, tank losses. And 

again the timer helps preclude that. As long as the 

customer has plenty of hot water, they have no need to 

override it. 

In fact, 

Q But if a timer is turned off, reset or 

indicates the correct time due to a power outage, it's 

at least possible that that water heater will be 
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operating during peak hours? 

A It's possible that for some portion, yes, it 

could come on. It's improbable but it's possible, 

yes. 

Q If a Gulf customer were to retain its 

existing gas furnace, but replace its old inefficient 

air conditioner with a new energy-efficient one, would 

that customer contribute to a reduction in annual 

electricity consumption? 

A Yes, they would. 

Q Would the same be true if the old furnace 

was left in place and the old air conditioner was 

replaced with an energy-efficient heat pump? 

A Yes, they would. 

Q Wouldn't both these scenarios also 

contribute to a reduction in summer peak demand 

because of the increased efficiency of the new air 

conditioner or heat pump as the case may be? 

A Yes, they would. 

Q And in both scenarios, isn't it true that 

the customers would not contribute to any increase in 

winter peak demand as is present in Gulf's proposed 

program? 

A I'm sorry, we're talking about - -  in one 

case you said they were replacing an air conditioner 
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with a heat pump? 

Q No. They are keeping their gas furnace and 

they are replacing their old inefficient air 

conditioner with either a new energy-efficient air 

conditioner or a new energy-efficient heat pump. 

A If they used their furnace to provide their 

heating requirements, then in neither case would you 

have contribution to winter demand. 

Q Although Gulf's summer peak demand exceeds 

its winter peak demand, and Gulf uses its summer peak 

demand for planning purposes, Gulf does have a winter 

peak, does it not? 

A We've a demand in the winter months that's 

higher than the fall and spring months, if you want to 

define that as peak. But our peak is really the 

summer demand. 

Q But you have a seasonal demand in the 

wintertime? 

A Yes. There is a seasonal demand in the 

wintertime. 

Q And there is a high point to that? 

A Yes, there is. 

Q If the Good Cents Conversion Program is 

approved by the Commission, it's true that Gulf's 

seasonal high point in the wintertime is going to 
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increase? 

A Yes, that's correct. 

Q Is that seasonal high point in the 

wintertime weather sensitive? 

A Yes, it is. 

Q As I understand your testimony and your 

rebuttal testimony, Gulf's definition of 

weather-sensitive peak demand is the summer peak? 

A Absolutely. Because that's the peak that 

plan generation for. It is our peak demand or Gulf 

178 

we 

Power Company. So the focus of our programs is around 

that summer peak. There is a higher demand that 

occurs in the wintertime that's weather sensitive. In 

analyzing this program we said, "Okay. Here's what 

this program does in the winter demand; here's what it 

does to our peak demand in the summer." The FIRE 

model analyzes that to the detriment of the customers, 

of our ratepayers. And we get the results out of that 

that shows that it's not. 

Q Well, under this definition - -  let's take 

the scenario where a customer removes a gas furnace 

and a 7 SEER air conditioner and replaces them with a 

11 SEER air conditioner and electric resistance 

furnace. Would that increase or reduce Gulf's summer 

peak? 
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A I guess it would decrease - -  if it takes out 

the furnace and the old inefficient air conditioner 

and replaces it with an 11 SEER air conditioner and an 

electric furnace - -  

Q Excuse me - -  

A - -  it would decrease the summer peak demand. 

But we never see that occurring. We just don't have 

electric furnaces going in anymore, to speak of. 

Q Well, I'm talking about strip heat. 

A Sure. Strip heat. I understand. Strip heat 

doesn't operate during Gulf's peak demand. 

Q Would this scenario increase or reduce 

Gulf's annual kWh sales? 

A I'm not sure. I haven't done that 

calculation. Again, it's so odd for someone to 

install an electric resistance furnace these days. I 

don't know that we've done the actual calculations. I 

don't have the numbers here at my disposal to say 

whether or not annual consumption actually goes up or 

goes down. I know you get a tremendous kilowatt-hour 

reduction through taking out the old air conditioner 

and putting in high efficiency air conditioning in the 

summertime. I don't know exactly how that balances 

Dut with their heating requirements out of an electric 

furnace, strip - -  
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Q But you'd have strip heat versus a gas 

furnace in the wintertime for heating? 

A Yes, you would. You would also have a 

higher efficiency air conditioner in the summer 

instead of the old inefficient 7 SEER air conditioner. 

And, again, I don't know what the balance of those two 

would be on an annual electricity consumption. It's 

just so improbable. 

Q Would this scenario increase or reduce 

Gulf's winter peak? 

A It would increase our winter demand. 

Q Okay. But under your definition of 

weather-sensitive peak demand as the summer peak Gulf 

uses for planning purposes, wouldn't it be correct to 

say that you would not consider the increase in winter 

peak demand relevant under FEECA? 

A That's correct. I would. And we don't have 

m y  reason to consider it because those scenarios just 

don't occur. We don't see that happening in today's 

narketplace, nor would we ever encourage such a thing 

:o incur. 

As pointed out by this program, our 

2ncouragement focuses the customer on high efficiency 

ieat pumps because that is the most efficient heating 

m d  cooling system available on the market today. And 
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FEECA clearly says that we want to focus on the most 

efficient systems available. 

Q In modeling the cost-effectiveness of this 

scenario, would you include any incremental cost of 

generation or transmission or distribution in your 

cost-effectiveness analysis? 

A Not that I know of. I know we would input 

the winter demand of such an odd scenario into the 

FIRE model, and the FIRE model takes that into 

account. I guess the only time that would occur, if 

you had so many thousands of those types of situations 

occurring that you caused Gulf's peak to shift, be a 

winter peaking scenario, then you would obviously, you 

know, factor that in and see whether or not you had a 

cost-effective system. And at that point that becomes 

our system peak demand, and in my interpretation of 

FEECA, something we would certainly avoid. 

Q And even in the base case for the program as 

filed, there was no consideration given in the 

cost-effectiveness analysis to the increase in winter 

peak demand? 

A That's correct. There was none because it 

would not impact Gulf's system demand, peak demand. 

We calculated the cost effects of the program based on 

the requirements of the Commission's rules on how you 
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calculate cost-effectiveness. 

Commission's rules, applied it as it should be applied 

and the numbers all show that it's cost-effective for 

our customers, you know, our ratepayers, and so that's 

why we filed the program. 

So we did it per the 

MR. WATSON: I have no further questions. 

COMMISSIONER DEASON: Staff. 

CROSS EXAMINATION 

BY MS. COLLINS: 

Q In response to a question from M r .  Watson 

you testified that Gulf's summer peak demand is 

greater than Gulf's winter peak demand. What is the 

megawatt difference? 

A First, let me say I don't think I ever 

testified that it was greater than our winter peak 

demand. I think it's greater than our winter demand. 

And I do make the distinction on what's our peak. 

I don't have those numbers off the top of my 

head but it's in the order of many megawatts; it's in 

the order or somewhere between 50 and 100 megawatts. 

I can dig that out if you'd like, but it's in that 

order of magnitude. It's tens of megawatts. 

Q We'd like you to find that if you have that 

information with you. Thank you. 

A Okay. (Pause) We're looking for that. 
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In the meantime, let me give you an answer 

that I hope maybe will satisfy the need here. 

What we did is if we assumed - -  we did the 

analysis. Took our winter demand as it currently is. 

We took our summer peak demand. And then we said what 

if we are totally successful with this program, and 

had these numbers of conversions and looked at what 

that did in terms of adding to our winter demand and 

we looked to see did that ever increase Gulf's winter 

demand above our summer peak, and that never occurred. 

And that was without giving any consideration in terms 

of how we're tied into the Southern electric system 

and the rest of the generators and the rest of the 

Southern Company system being very much summer 

peaking; more so than Gulf Power is. But at no point 

did that winter demand ever go higher than the summer 

?eak demand. 

And I'm sorry, I don't - -  it appears we may 

2ot have that with us. Weld be happy to provide that 

2s a late-filed exhibit. It may be available in our 

Fen Year Site Planning stuff that's filed recently. I 

jon't know. 

MS. COLLINS: That's fine. 

Could we get an exhibit number for that 

late-filed exhibit? 
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COMMISSIONER DEASON: Yes. It would be 

Exhibit 6 .  

MS. COLLINS: Thank you. 

(Late-Filed Exhibit 6 identified.) 

A And as I understand, you want what our 

current winter demand is versus our summer peak 

demand? 

Q For each year. 

A Of what time frame? 

Q The ten year planning. 

A Okay. We'll certainly do that. 

I guess I need to ask one other clarifier. 

Would you like that with or without this program 

approved? 

Q Without the program being approved with the 

third column. Summer without, winter without. 

A Okay. 

Q And the megawatts from the program. 

A Certainly. 

MS. COLLINS: That's all we have, 

Commissioner Deason. 

COMMISSIONER DEASON: Commissioners? 

Redirect? 

MR. BADDERS: We have no redirect. 

COMMISSIONER DEASON: Exhibits. 
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MR. BADDERS: Weld like to move Exhibit 5 

into the record. 

COMMISSIONER DEASON: Without objection, 

Exhibit 5 is admitted. 

(Exhibit 5 received in evidence.) 

COMMISSIONER DEASON: Thank you. You may be 

excused. 

That's the last witness, correct? 

MR. BADDERS: Actually, moving back, I 

believe there was a question that Commissioner Clark 

had asked that she wanted to also ask of this witness 

dealing the 1300 to 3,000. 

COMMISSIONER CLARK: No. If he cared to 

respond to what Mr. McCormick said, that would be 

fine. 

WITNESS SPANGENBERG: I think I would, 

because I think that left a lot of mud in the water. 

We used the $3,000 - -  and I won't try to 

clear that up. If it cost you a total of $3,000 to go 

from the gas furnace and an old air conditioner to a 

brand-new high efficiency heat pump, any other 

scenario that says what if the customers otherwise are 

going to spend money for this, you're always going to 

have a cost for that other scenario. It's going to be 

less than $3,000. And if you look at all of the 
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improvements that have been made, $1300 is a very 

reasonable estimate. And we got that from the HVAC 

dealers, from what they would have otherwise spent to 

get a new furnace, a new air conditioner, compared to 

what they are now going to spend to go to a new heat 

pump. $1300 is a very reasonable number. We 

certainly have not heard any other numbers offered 

here that would tell us, you know, that there's 

anything wrong with that number. 

distinction there between those costs. You always 

know that cost is going to be $3,000. And given the 

other things you've got to do, you actually know if 

you have any knowledge of HVAC market, you know it's 

going to be significantly less than the $3,000. 

But that's the 

COMMISSIONER DEASON: Any further questions 

by any party? You may now be excused. 

(Witness Spangenberg excused.) 

_ _ - _ _  

Is there a briefing schedule? 

MS. COLLINS: Yes, Commissioner Deason. The 

parties' briefs are due November 9th, 1999. 

Transcripts of this proceeding are due October 26th, 

1999. The Staff recommendation is due December 9th, 

1999. The agenda is set for December 21st, 1999. The 

Order is due January 14th, 2000. And the close of 
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this docket is February 14th, 2000. 

COMMISSIONER DEASON: Okay. Any further 

matters to come before the Commission at this time? 

Hearing none, this hearing I adjourned. Thank you all 

for your participation. 

(Thereupon, the hearing concluded at 

12:2O p.m.) 
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Good Cents@ Conversion Program 
Prowam Description 

The objective of the GoodCents@ Conversion Program is to provide Gulf Power 
Company’s residential customers and equipment contractors an incentive to replace 
inefficient gas fumace and air conditioning systems with high efficiency heat pump 
systems. This program will encourage earlier replacement of these equipment types 
resulting in immediate energy savings for the customer, an increase in ground source 
efficiency, and energy and peak demand reductions benefiting Gulf Power Company and 
its general body of customers. 

Gulf Power will identify potential program participants through the Residential Energy 
Audit Program as well as through educational and promotional activities. 

Proeram Guidelines 

In order to qualify for participation in the GoodCents@ Conversion Program, customers 
must have an On-site Energy Audit performed by a Gulf Power Residential Energy 
Consultant. Each Energy Audit will result in written recommendations to the customer, 
which may include lifestyle factors, improvements to the home’s thermal envelope, and 
mechanical equipment upgrades/modifications. In addition, the Energy Consultant may 
provide detailed computer analysis of the customer’s home in order to determine proper 
equipment sizing and demonstrate potential savings to the customer. 

All heat pump installations must meet mechanical code requirements and have a 
minimum Seasonal Energy Efficiency Rating (SEER) of 11 .O. Described heat pump 
installations replacing primary heating systems fueled by gas, propane, or fuel oil will 
qualify the customer for a rebate of $200 and the installing heating and cooling contractor 
or salesperson an incentive of $50 per system. Installations occurring without the 
necessary Gulf Power Energy Audit will not qualify for any incentive. 

Qualifying installations will be reported by the Gulf Power Residential Energy Consultant 
to the appropriate support personnel located in Gulf Power’s Corporate Office Residential 
Marketing Department in order to facilitate payment. A sample rebate form is included 
on page 4 of this exhibit. 
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Benefits and Costs 

Participating customers will benefit from reduced energy consumption in their homes 
resulting in lower energy bills. Energy calculations indicate an expected or average 
annual reduction of 1,030 kWh and 302 therms of natural gas. Additional benefits related 
to cost of maintenance and repair of customers’ cooling and heating systems will be 
realized by early retirement of this equipment and replacement with new heat pump 
systems. Our environment will benefit by these customer actions because of a 39% 
reduction in ground source BTU consumption. 

For Gulf Power Company, benefits include kwh reduction, kW demand savings, 
consumer education, and customer satisfaction. The kwh and kW demand savings are 
based on Residential Building Energy Program (RBEP) computer simulations. This 
analysis assumes that a customer in an average home of 1,680 square feet replaces a three 
ton air conditioner with a Seasonal Energy Efficiency Rating (SEER) of 7.0 and a 68% 
Annual Fuel Utilization Efficiency (AFUE) gas fumace with a heat pump having a SEER 
of 11.0 and a Heating Season Performance Factor (HSPF) of 7.4. RBEP comparisons 
based on these assumptions indicate that these installations will result in an annual energy 
reduction of 1.030 kwh and a summer demand reduction of 1.9 kW. 

xisting combustion furnace as the primary source 
nd heating equipment contractors performing 

Monitorinp and Evaluation 

Gulf Power will monitor this program through its existing Gulf Account Reporting 
System (GARS) which will enable the tracking of homes making this equipment change. 
Gulf Power will validate engineering analysis of energy and demand savings with billing 
data and sample metering of customer equipment. 

Cost Effectiveness 

This program is cost effective using the Commission’s approved methodology (Rule 25- 
17.008). The cost-effectiveness calculation is incIuded on pages 5 - 8. 
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While the assumptions used in calculating the cost effectiveness of the program as filed 
were the most logical and most probable, other scenarios were analyzed as a matter of 
interest and rigor. The results of those analyses are shown on page 9. 
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GoodCents@ Conversion Program 
$200 Customer Rebate 

Customer Name 

Installation Address 

Gulf Power Account Number 

Social Security Number 

Mailing Address 

City, State & Zip Code 

$50 Salesman Rebate 

HVAC Dealer Name 

Sa lesmdebate  Payee 

Social Security Number 

Mailing Address 

City, State & Zip Code 

Equipment Installation Date 

Equipment Model Number (Outdoor Unit) 

Efficiency Rating (SEER) 

Gulf Power Energy Consultant 

Date 
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Cost Effectiveness Analysis 
Cooling and Heating Efficiency Enhancement Program 

Existing System 
Heatinq Coolina 

68% AFUE Gas Furnace 7 SEER AIC 
68% AFUE Gas Furnace 7 SEER AJC 
68% AFUE Gas Furnace 7 SEER AJC 
68% AFUE Gas Furnace 8 SEER AJC 
68% AFUE Gas Furnace 10 SEER AJC 
68% AFUE Gas Furnace 10 SEER AJC 

Gas or Resistance Heat 7 SEER AJC 
Gas or Resistance Heat 8 SEER AJC 

Resistance Heat 7 SEER AIC 
Resistance Heat 8 SEER AJC 

New System Cost Effectiveness 
Heatinq Coolinq - RIM PART TRC 

7.4 HSPF Heat Pump 11 SEER Heat Pump 1.74 1.65 2.20 
25% Free Riders 7.4 HSPF Heat Pump 11 SEER Heat Pump 1.59 1.60 2.12 
15 Yr. Program Life 7.4 HSPF Heat Pump 11 SEER Heat Pump 1.49 1.09 1.30 

2.45 1.45 1.85 7.4 HSPF Heat Pump 
7.4 HSPF Heat Pump 11 SEER Heat Pump 1.41 1.14 1.32 

1.19 0.80 0.75 7.4 HSPF Heat Pump 

11 SEER Heat Pump 

11 SEER Heat Pump 15 Yr. Program Life 

Gas or Resistance Heat 11 SEER AJC 
Gas or Resistance Heat 11 SEER AJC 

1.06 0.87 0.93 
0.95 0.60 0.60 

7.4 HSPF Heat Pump 11 SEER Heat Pump 0.75 1.46 1.07 
7.4 HSPF Heat Pump 11 SEER Heat Pump 0.66 1.26 0.82 
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Cooling and Heating Efficiency Enhancement Program 

Existing System New System Cost Effectiveness 

68% AFUE Gas Furnace 
68% AFUE Gas Furnace 
68% AFUE Gas Furnace 
68% AFUE Gas Furnace 
68% AFUE Gas Furnace 
68% AFUE Gas Furnace 

Gas or Resistance Heat 
Gas or Resistance Heat 

Resistance Heat 
Resistance Heat 

7 SEER AIC 
Heatlnq 

7.4 HSPF Heat PumD 
7 SEER NC 25% Free Riders 7.4 HSPF Heat Pump 
7 SEER NC 15 Yr. Program Life 7.4 HSPF Heat Pump 
8 SEER NC 7.4 HSPF Heat Pump 

10 SEER NC 7.4 HSPF Heat Pump 
10 SEER NC 15 Yr. Program Life 7.4 HSPF Heat Pump 

7 SEER NC 
8 SEER NC 

7 SEER N C  
8 SEER NC 

Gas or Resistance Heat 
Gas or Resistance Heat 

7.4 HSPF Heat Pump 
7.4 HSPF Heat Pump 

Coolinq 
11 SEER Heat Pump 
11 SEER Heat Pump 
11 SEER Heat Pump 
11 SEER Heat Pump 
11 SEER Heat Pump 
11 SEER Heat Pump 

11 SEER N C  
11 SEER N C  

11 SEER Heat Pump 
11 SEER Heat Pump 

- RIM PART TRC 
1.74 1.65 2.20 
1.59 1.60 2.12 
1.49 1.09 1.30 
2.45 1.45 1.85 
1.41 1.14 1.32 
1.19 1.39 1.88 

1.06 
0.95 

0.75 
0.66 

0.87 
0.60 

1.46 
1.26 

0.93 
0.60 

1.07 
0.82 
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The official respondent to the interrogatories is: 

Margaret D. Neyman 
Market Services Manager 
Gulf Power Company 
One Energy Place 
Pensacola FL 32520-0231 



Stafi3 First Set of Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11, 1999 
Item No. 1 
Page 1 of 1 

1. Please discuss why Gulf has petitioned for Commission approval of a DSM 
program that increases winter peak demand when Gulf is not close to 
meeting its winter demand goals set by the Commission in October, 1994. 

Answer: Gulf Power is not aware of any cost-effective DSM program 
options available to it to meet winter demand goals other than 
those already underway. While this proposed program increases 
winter peak, it will be very effective in reducing summer peak and 
annual energy. Gulf Power Company’s resource planning criteria, 
as it relates to the Southern electric system (SES), is to meet a 
13.5% target summer reserve margin for the entire SES. Any load 
that can be shifted or removed h m  the summer peak period will 
go toward reducing the future capacity resource additions needed 
to meet our planning criteria and thereby, save money for the 
customers by avoiding those costs. Finally, at this time, the SES 
has sufficient winter peak period reserves to accommodate 
additional winter demands. 

c 
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Stat?% First Set of Interrogatories 

GULF POWER COMPANY 
January 1 1, 1999 
Item No. 2 
Page I of 1 

Docket 981591-EG 

2. Page 2, fvst paragraph, second sentence of Gulf's f m g  refers to expected 
per-participant annual savings of 1030 kWh of electricity and 302 t h e m  of 
natural gas. Describe in detail how the proposed Program can reduce annual 
energy consumption given that the proposed program is forecasted to 
increase winter demand by 4.40 k W  per customer. Please provide all 
assumptions and, if available, all supporting documentation or data 

Answer: The summer energy savings associated with replacement of a 7 
SEER air conditioner with an 11 SEER heat pump outweighs the 
addition of heat pump heating k w h  sales. Gulfs Residential 
Building Energy Program (RBEP), a computer simulation 
program, was utilized to calculate the estimated cooling and 
heating energy and demand and provided the following results: 
Cooling k w h  are reduced by 2,933 kwh from 7,171 for the 7 
SEER air conditioning to 4,238 kwh for the 11 SEER heat pump. 
The heating kwh increase from 104 kwh for the gas h a c e  fan to 
2007 kwh for the heat pump providing the addition of 1,903 kwh. 
The net result of the heating and cooling season actions is a 
decrease of 1,030 kWh per year per participant. 

. 



Staffs First Set of Interrogatories 

GULF POWER COMPANY 
January 11, 1999 
Item No. 3 
Page I of 1 

Docket 99 159 1 -EG 

3. Page 2, first paragraph, third sentence of Gulfs fliing states: 

“Additional benefits related to cost of maintenance and repair of customers’ 
cooling and heating systems wiU be realized by early retirement of thls 
equipment and replacement with new heat pump systems.” 

Was this benefit quantified in any cost-effectiveness test? Is there data to 
back up Gulps statement? If so, how and where is such data taken into 
account? Please provide all available supporting documentation or data, 
which supports Gulf’s statement. 

Answer: This additional benefit has not been quantified through empirical 
research and therefore was not included in any of the cost- 
effectiveness tests. Although, Gulf Power does not have specific 
data to back up this statement, it is a logical and intuitive 
conclusion based on normal and natural market responses. We 
believe that this program, coupled with our competitive rates will 
result in eligible customers replacing their aging equipment prior 
to the expiration of its useful life. This would certainly result in 
the saving of service and repair costs and customer inconvenience 
and discomfort related to equipment failure. 

4 



Staff’s First Set of Interrogatories 
Docket 98 1 59 1 -EG 
GULF POWER COMPANY 
January 11, 1999 
Item No. 4 
Page I of 1 

4. Page 2, fmt paragraph, last sentence of Cult’s f ~ g  states: 

“Our environment will benefit by these customer actions because of a 
39% reduction in ground source BTU consumption” 

Please provide dl available supporting documentation or data, which 
supports Gulfs statement. 

Answer: See attachment “A”, which contains the derivation of ground 
source Btu savings. 

. 



Attachment ‘A‘ 

GROUND SOURCE EFFICIENCIES 
HEAT PUMP VS GAS FURNACE 

Gulf Power Company 

v 
HEAT PUMP HEATING BTU USAGE 
2007 kwh used by (3.2 COP. 7.4 HSPF. 1 I .O SEER heat pump) x 3413 btusikwh = 

NATURAL GAS FURNACE BTU USAGE: 
302 therms used by 68% AWE fumace x 1 00.ooO M h e m  +(1W fan kwhs.10436); 

6,840,891 Blu input by heal pump 

31.286344 Btu’s input by fumkce 

P 
HEAT PUMP HEATINQ BTU USAQE AT GROUND SOURCE BTUS: 
2007 kwhs, (3.2 COP, 7.4 HSPF. 1 1  .O SEER heat pump) x 10438 source bhrs/kwh = 20,945,052 Blu input by heat pump 

10436 blu’s/kwh thmnal etficiemy, Dec. 1997 Operating Repon, GUn Power 

NATURAL GAS FURNACE BTU USAGE 
302therms used by 68% AWE furnace x 100,ooO Multhermx 

91.2 delivery efficiency + (104 fan kwh x 10438) = 

H d  Pump Savings: 13354,327 
Heat Pump % Btu savings: 

34,199,379 Bhl’s input byfumsce 

38.8% 

n € s E - ~ ~ A l ? J E  M ~ W I l w U Q B O l H  m s N R U C E M m T P U l g A R R 4 ” M O D A ~ Q ~ l m n  

u m l o ~ c 2 u o 2 o ~ i u ~ 1 8 . l 0 l ~ 4 w a ” r u o ~ m ~ ~ n a ~ 1 ~ a s r u u ~ ? 3 ~ 2  WamOuT 
imm iim WH~ER wntu ~ o ~ ~ ~ o u ~ ( m n .  ~~EWTURUQAS NRUCE m LESS m w m  MRDI uzm 
Iwm€Assn FIcuNImEs -9 W E I l W n m l D E U m l E I T P .  M A Y E R U Y W w l E n T m ~  m5l-F. 

W U m - 4 ,  wIo(B DI). WW wKI1. N B R U U  FiC. IN FLOROI. M lEIl PUC-TES ERlCOVRllN 

--GAS- 

2007 kwh used by 3.2 COP, 7.4 HSPF, 11 .O SEER heat pump x (3413l.268 CUI. ea.)= 25,669,295 BWS -- 
302 therms used by 68% AWE f u m  x 100,ooO MuRherm X ,912 efticiencv = 

HNtRmps.ving.: 7,554,740 
H u t  Pump % Btu savings: 

3%114,03s Bhl’s 

22.896 
* 



StaFs First Set of Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11,1999 
Item No. 5 
Page I of 1 

5. Please describe the difference between the “utiUty nonrecurring cost per 
customer” contained on page 4, section III.(l) of Gulfs fmg, and the 
“utility nonrecurring rebatdincentive contained on page 4, section III.(14). 
Describe how these two terms are different, and why the dollar amounts are 
different. 

Answer: “he “Utility Nonrecurring Cost Per Customer” of $1 50 is the 
actual program cost associated with the implementation and 
operation of this program and includes such items as labor, 
materials, supplies, advertising, and an incentive of $50 per 
installed unit paid to the installing dealer. The “Utility 
Nonrecurring Rebatdhcentive” of $200 is the rebate amount 
payable to the customer. This amount on line 14 goes to reduce 
the participant’s costs as shown on page 6 column 8 and therefore 
must exclude any incentive not paid to the actual participant. 

. 



Staffs First Set of Interrogatories 

GULF POWER COMPANY 
January 11,1999 
Item No. 6 
Page I of 1 

Docket 98 1591 -EG 

6. Please explain the source for the $3000 “customer equipment cost” contained 
on page 4, Section 111. (4) of Gulfs f w g .  If available, provide supporting 
documentation or data for the “customer equipment cost” value. 

Answer: The “Customer Equipment Cost” of $3,000 was estimated using 
the experience of Gulf Power representatives familiar with heat 
pump installations and having worked with customers to provide 
financing packages on some of these installations. This estimate 
was tested for reasonableness using Means Building Construction 
Cost Data. In the latest edition available, 1994 edition, Division 
157 Line 160 1520 describes a 2 ton heat pump with 
supplementary electric heat with a total cost of $2,775 and a 4 ton 
unit for $4,175. These units provide an average cost per ton of 
$1 158. AAer adjusting for “City Cost Indexes” of 85.5% to 88.3% 
as indicated for the five Cities in the State of Florida (Means page 
438), a 3 ton heat pump should cost $2,970 to $3,067. 

. 



Staffs First Set of Intmogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11, 1999 
Item No. 7 
Page I of 1 

7. Please explain the cause of the decrease in “customer O&M cost” contained 
on page 4, section 111. (6) of Gulf‘s filing. If available, provide supporting 
documentation or data for the ‘customer O&M cost” value. 

Answer: The “Customer 0 & M Cost” decrease of $287 is the customer 
operating cost savings resulting from the removal of the gas 
fumace. This figure was arrived at by using Gulfs Residential 
Building Energy Program (RBEP) and the average price of natural 
gas across Gulfs service area. Estimated cost savings ranged h m  
$227 in DeFuniak Springs where Gulfs customers experience the 
lowest cost for natural gas to $359 in the portion of Santa Rosa 
County surrounding the City of Milton, which has the highest cost 
for natural gas. The homeowner will pay less to heat with a heat 
pump than with natural gas in Florida. Natural gas in Northwest 
Florida costs about S.95 per therm while the national average is 
$.604 per therm. Electricity average cost is S.0695 per kWh at 
Gulf Power versus $.OS41 per kWh national Average (GAMA 
Consumers’ Directory of Certified Efficiency Ratings, April, 
1998). The rate schedules of area gas distributors are included as 
Attachment “B”. 
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Attachment '8' 
Page 1 of 2 

CcllpLET - C H W  (INSIDE C m )  
cu Fr THERMS YlMlocuFT slcu FT mRM mERM 
UNOER 2.500 CU FT 25 $7.70 $0.00770 $0.7700 T7.0 
OVER 2.500 cu Fr 25 $7.80 5o.Oo780 50.7800 76.0 so.- 11.0% 

~ 

$1.00 MINIWUM BILL 

$4.4 CUSTOMER CHARGE EVERY MONTH 

DE N N U K  SPRMQS - DFUWKIWRAT (-E C m )  
(MAY CHANGE MONTHLY W E  TO NU COSTS) 
cum YlMlocuFT YCUFT MHERM m E R M  
AuCUFr WTHERMS $8.48 so.Olw8 50.6482 64.8 $0.751 9.2% 

LP(USPRmS-OILLONSANDTnERNS 
PENSACOLA $0.o.Bwoo PERGALLON 
PANAMA CITY $1.25000 PERGALLON 
FT WALTON BEACH so.o.Bwoo PERGALLot4 
r w n w  AVERAGE (DOEIFTCIOU~ t 0 . m  PER GALLCN 

PliWTHEW 
s1.m 
s1m 
tl.oaB 
$1.011 



Attachment ‘B’ 
Pa932012 

RESIDENTIAL NATURAL GAS RATES OF NORTHWEST FLORIDA DISTRIBUTORS - 
(1) EiTacIhm w A*. 
Annwlhdmrtpr PERCENT - ThmnforngthO ABOVETHE 
~~LIW-H- r u n w  -- 

RATES IN EFFECT April 2.1998 

PENSACOU FLORIDA - POASOUT (OUTSIDE Cm)  
C U R  TMRMS s/1ooocuFT YCVFT mERM $f-rtiERM 
FIRST sa0 CU FT 5 52224 50.02724 522240 222.4 
ND(T2500CUFT 25 $10.42 50.01042 $1.0420 104.2 
0vERMoocuFT 30 $7.15 $0.W715 $0.7150 71.5 51.04s 51.7% 

$3.99 WIMUM BILL 

P M s * c O U  FLORIOA - W I N  (INSIDE cm) 

FfRsTswCUFT 5 $18.54 $0.01854 s1.BSu) 185.4 
CUFT THERMS nmocuFr WFT WHEW 

NE%TWOOCUFT 25 8.81) $0.00868 $0.8680 66.8 
OMR3000CUFr 30 55.97 $0.00597 $0.5970 59.7 )an? a.5% - 

$3.39 MNIMUM W U  

CENTURY - CENTGAS (MAY CHANGE MONTHLY W E  TO FUEL COSTS) 
CUFT THERMS niooMxln WFT srrn~w #THERM 
FIRST500 CU FT 5.4 A $8.50 chwpe L*m(lvelham 
-5CUFr ovu 5.4 $7.50 $0.00750 so.75w 75.0 

so.82l 1- 
$8.50 MINIMUM BILL 

GUV BREUE - GBOASOUT (0UTI)IM C m )  

UNDER =.OW CU FT 500 $7.50 $0.00750 $0.7500 75.0 

(MAY CHANGE MONTMY W E  TO FUEL COSTS) 
C U R  THERMS Y1000CUFT WFr #lH€RM 

OVER 50.0oO CU FT 500 $7.00 $0.WW 50.m 70.0 so#r 3Szn 
$7.00 CUSTOMER CHARGE EVERY MONTH 

GULF BREEZE - GBGASIN (INSIDE cm) 
CUFr MFWS nionocuFr WFT nTHERM #THERM 
UNDER 5O.OW CU FT 5w tazs 
OVER 50.OW CU FT 5w 55.83 50.0051u $0.sBjo 

(MAY CHANOE MONTHLY W E  TO FUEL WSTS) 

50.ooszs to.6250 825 
58.3 sni 12% 

SIOOCUSTOMERCHAROEEMRYMONTH 

U L T o N - U ( m * N c m )  (MAY CHANGE MONTHLY WE TO FUEL Cosrs) 
cum TERMS n ” r  ycu FrstTnEFM 
Fimt5CUFl Fh15 A $7.46 chme krfirst5lham 
ovar5 cum ovu5 $10.12 $0.01012 S1.01P 1012 S 1 . 1 ~  n.6% 

pcIBNhu# d1.075. md aPGAd%.03691prtham( anch*lp.morhly) 
Ex frN40aUt ( ( ( $ 7 . 4 s y a s t l . 0 1 2 ) ) ~ l . ~ 5 ) ~ W . ~ 1 ) ) * ~ ~ ~ t h . m * = $ l . l ~ p r ~ ~ m o n t h .  

$7.46 MINIMUM BlLL 

OKUOOLUGAS-OKOAS 
cu FT 
W C U F T  AUTHERMS 

niooocun ycun MHERM gtHERM 
$7.19 $0.00718 $0.7192 71.9 SOPOI =.E% 
$7.00 CUSTOMER CHARGE W R Y  MONTH 

11 
4 



Staffs First Set of Interrogatories 

GULF POWER COMPANY 
January 11,1999 
Item No. 8 
Page I of 1 

Docket 981591-EG 

8. Please explain the derivation of the $20.7O/kW/yr “incremental purchased 
capacity cost” contained on page 4, section IV. (18) of Gulfs filing. If 
available, provide supporting documentation or data for the “incremental 
purchased capacity cost” value. 

Answer: The %20.70kW/yr for incremental capacity cost is derived h m  
internal planning documents provided by Southern Company 
Services. The amount represents the total economic carrying cost 
for a combustion turbine less operating and maintenance cost 
adders in 1999 dollars. As stated in the footnote of the cost 
effectiveness report, this is supplemental infomation and is not 
used in any of the subsequent analysis. 

12 
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Stam First Set of Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11,1999 
Item No. 9 
Page I of 1 

9. In the Total Resource Cost - Effectiveness analysis provided on page 5 of 
Gulf‘s f i g ,  the ‘‘utility’s program costs’’ in column 3 suddenly go to zero in 
the year 2005. Does this mean that the Program will be offered only until the 
year 2005? If this is true, why does Gulf expect to add more program 
participants until the year 2005 given that the in-senice date for incrementa1 
generation is 2001 (page 4, section IV. (2)? 

Answer: As currently envisioned, the program would have a seven-year life. 
The program would be monitored and evaluated over this period. 
Results of the monitoring and evaluation would determine the 
program’s fkture. Program costs and customer acceptance would 
be the driving determinants in program continuance. The 
marketing of the program (participation) and the program life are 
independent of the in-service date of peaking capacity. The 
avoidance of peaking capacity will continue to exist throughout the 
life of the heat pump units installed and further dampen projected 
system peaking requirements. 

. 



Staf€’s First Set of Interrogatories 

GULF POWER COMPANY 
January 11,1999 
Item No. 10 
Page I of 1 

Docket 981591-EG 

10. In the Total Resource Cost-Effectiveness analysis provided on page 5 of 
Gulf’s f&g, please explain why the upartkipants’ program costs” in column 
4 suddenly go negative in the year 2005. 

Answer: The “Participants’ Program Costs” go negative as the result of 
“Customer 0 & M Cost” anaual savings of $287. This figure did 
not go negative until 2005 because of the “Customer Equipment 
Cost” expenditures outweighing the savings. 

. 
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Staff’s First Set o f  Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
J a n w y  11,1999 
1te”o. 1 1  
Page I of 1 

11. In the Participants’ Cost-Effectiveness analysis provided on page 6 of Gulfs 
filin& it appeam that the program is not expected to incur MY costs (column 
9) starting in the year 2005. Explain whether Gulf expects to incur any costs, 
beyond the year 2005, associated with monitoring the sustainabllity of 
forecasted demand and energy savings. If there are such costs not included in 
Gulf’s analyses, please provide revised cost-effectiveness spreadsheets 
incorporating these costs. 

Answer: Gulf Power does not expect to incur any costs in the years 2005 
and beyond. Gulf will complete OUT monitoring and associated 
analysis prior to the end of this program. 

c 
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Staffs First Set of Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11,1999 
1te”o. 12 
Page I of 1 

12. In the Participants’ Cost-Effectiveness analysis provided on page 6 of Gulps 
filing, it appears that the program does not become cost-effective to program 
participants (column 12) for 14 years, until the year 2012. Please discuss 
whether Gulf plans to inform prospective program participants of this fact. 

Answer: This program becomes cost effective to the entire body of rate 
payers in the 14* year. However, individual participating 
customers will receive economic payback related to their 
installation in a period averaging less than nine years. (The 
investment is $3,000, the gas savings is $287; the electric savings 
is $58.) Gulf Power energy consultants will utilize payback as 
well as other benefits and cost analyses as necessary to support this 
promotion process. 



Staff's First Set of Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11,1999 
ItemNo. 13 
Page I of 1 

13. In the Ratepayers' Impact Cost-Effectiveness analysis provided on page 7 of 
Gulfs filing, it appears that "incremental generation capacity costs (column 
6) continue to decrease throughout the 30-year analysis period. Please 
explain how generation capacity costs can decrease when the proposed 
Program causes a 4.4 k W  per customer increase in Winter peak demand. 

Answer: The relevant avoidable generation occurs at the time of the system 
peak which is during the summer. The Southem electric system at 
this time is not planning to build any peaking units or to purchase 
additional peaking capacity on a committed basis to serve the 
winter peak. Therefore, adding additional load in the winter does 
not require any additional capital expansion. The Southern system 
can meet the projected increase in demand with existing resources. 
If Gulf and Southem were to become a winta peaking system such 
that it would affect the system resource planning process, the 
program would be re-evaluated for cost-effectiveness. 

. 
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Staffs First Set of Interrogatories 

GULF POWER COMPANY 
January 11, 1999 
1te”o. 14 
Page 1 of 1 

Docket 981591-EG 

14. Please provide the input data and cost-effectiveness calculations, like those 
included in pages 4-7 of Gulfs filing, for each scenario contained on page 8 
of Gulfs filing. 

Answer: See Attachment “C”. 
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Cost Effectiveness Analysis 
GoodCents Conversion Program 

Exlstina system New System Cost Effectiveness 
m m m  
1.74 1.65 2.20 

IjQnUng Ennllan 
7.4 HSPF Hat Pump 11 SEER Heat Pump 

68% AFUE Gas Fumace 7 SEER AK 25% Free Riders 7.4 HSPF Heat Pump 11 SEER Heal P U G  1.59 1.60 2.12 
gvlp-ld 68% AFUE Gas Fumace 7 SEER AN) 15 Yr. Program Lire 7.4 HSPF Heat Pump 11 SEER Heat Pump 1.49 1.09 1.30 

7.4 HSPF Heat Pump 11 SEER Heat Pump 2.45 1.45 1.85 m - 2  68% AFUE Gas F u n "  8 SEER NC 
gthp-0 68% AFUE Gas Fumace 10 SEER AK 7.4 HSPF Heat Pump 11 SEER Heat Pump 1.41 1.14 1.32 

15 Yr. Program Lila 7.4 HSPF Heat Pump 11 SEER Heat Pump 1.19 0.80 0.75 gthp-ga 68% AFUE Gas Fumace 10 SEER A/C 

gthp-3 Gas or Resistance Heat 7 SEER AK 
glhp-4 Gas or Resistance Heat 8 SEER AK 

glw-7 Resistance Heat 7 SEER AK 
gvlP-8 Resistance Heat 8 SEER A/c 

Gas or Resistance Heat 11 SEER AK 1.06 0.87 0.93 
Gas M Resistance Heat 11 SEER AK 0.95 0.60 0.60 

0.75 1.46 1.07 7.4 HSPF Heat Pump 
7.4 HSPF Heat Pump 11 SEER Heat Pump 0.66 1.26 0.82 

11 SEER Heat Pump 



Staff3 First Set of Interrogatories 
Docket 981591-EG 
GULF POWER COMPANY 
January 11,1999 
Item No. 15 
Page I of 1 

15. On page 8 of Gulfs fbg,  the cost-effectiveness sensitivities appear to be 
grouped into three general areas. The fmt group of six measures appear to 
add winter peak demand, while the third group of two measures clearly 
reduces winter peak demand. Please explain why all programs in the fint 
group are cost-effective under the RIM test even though they add winter 
peak demand. ALSO explain why all programs in the third group are not cost- 
effective under the RIM test even though they reduce winter and summer 
peak demand. 

Answer: The first group of six program scenarios consists of gas to heat 
pump conversions. Although these add winter peak, the scenarios 
also result in the reduction of summer peak demand and total 
annual kWh consumption. The third group of two scenarios 
involve the replacement of resistance heat and air conditioners to 
11 SEER heat pumps. While the scenarios in the third group 
reduce winter and summer peak demand, the revenue erosion Gulf 
would experience in these scenarios is so great that it is not 
adequately off-set by capacity cost savings, hence, it is not cost 
effective for the general body of customers. Gulf does promote 
these types of equipment changes through its marketing programs, 
but the resulting RIM values make these activities ineligible for 
ECCR. 

c 

. 



Staff’s First Set of Interrogatories 
Docket 98 159 1-EG 
GULF POWER COMPANY 
January 11, 1999 
1te”o. 16 
Page 1 of 1 

16. On page 8 of Gulf’s filing, the existing and new systems contained in the first 
and fourth item appear to be identical except that the fmt item’s existing 
system has an AC unit with a SEER of 7.0 rather than 8.0. Given that an 8.0 
SEER AC unit is more energy-efficient than a 7.0 SEER unit, it would 
appear that an upgrade from 7.0 SEER to 11.0 SEER would save more 
energy than an upgrade from 8.0 SEER to 11.0 SEER. Please explain why an 
upgrade from 8.0 SEER is more cost-effective under the RIM test than an 
upgrade from 7.0 SEER. 

Answer: It is correct that a 7 SEER air conditioner to 11 SEER heat pump 
unit saves more energy than an 8 SEER air conditioner to 1 1 SEER 
heat pump. However, the greater energy reduction results in a 
higher lost revenue figure and therefore a lower RIM test result. 

. 

“8 I, 
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17. On page 8 of Gulfs f ~ g ,  the existing and new systems contained in the first 
and third item appear to be identical except that the third item is an analysis 
of a 15-year program life. Please explain whether this analysis is of a 
sensitivity where participants are added for 15 years rather than seven, or 
whether this sensitivity analyzes the cost-effectiveness over 15 years rather 
than 30. 

Answer: The first and third items are the same with the exception that the 
third item analyzes the cost effectiveness of the program over a 15- 
year period instead of the standard 30-year program life. 

. 
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18. Please explain why Gulf chose, as its baseline existing equipment, an AC 
Unit with a SEER rating of 7.0 If available, provide supporting 
documentation or data which justifies Gulfs choice of a 7.0 SEER AC unit as 
its baseline existing equipment. 

Answer: The targeted program participants have existing equipment 
installations that are 10 to 15 years old. The minimum efficiency 
standards in effect for installations during that time fiame were 7.5 
SEER to 8.5 SEER. Gulf has assumed the average installed 
efficiency to be approximately 8 SEER with a15% efficiency 
degradation due to age. This results in an average current 
efficiency rating of approximately 7 SEER. 

. 
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19. Please provide the annual total participation level expected by Gulf for the 
proposed Program. Explain how this level of p r o p m  participation was 
derived. 

Answer: Gulf Power is forecasting a participation rate of 1,000 units per 
year. This expectation is based upon Gulfs current level of air 
conditioner and furnace upgrades and conversion activity and is 
our best estimate of program potential. 

. 
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AFFIDAVIT 

STATE OF FLORIDA ) 
1 

COUNTY OF ESCAMBIA ) 
Docket No. 981591-EG 

Before me the undersigned authority, personally appeared 

Margaret D. Neyman, who being first duly sworn, deposes and says 

that she is the Marketing Services Manager of Gulf Power Company, 

a Maine Corporation, that the foregoing is true and correct to 

the best of his knowledge, information and belief. She is 

personally known to me. 

' / ? q & & & Q h  
Marudret ID. Nevmanu 
MarGetiG Services Manager 

Sworn to and subscribe, 

p#nLmy- , 1999. 

before me this /4&. day of 

c 

Ij;. /dbLI I - 
Notaryhblic, State of Florida at Large 

LINDA C. WEBB 
Notrrv P ~ L l i c 4 t ~ t n  of FL 
C o n "  Lap: Yay 31,2002 

C o m a  Yo: CC 725881 
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Here Are Answers to 42 Questions That Consumers Often 
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Here Are Answers to 42 Questions That Consumers Often 
Ask the Air-conditioning & Refrigeratior. Institute 
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[ I Text Version I &-line l e s i o n  I Actual Version ] 

Here Are Answers to 42 Questions That Consumers Often 
Ask the Air-conditioning & Refrigeration Institute 
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[ NXV&ARCH 3 I ORDER 

Here Are Answers to 42 Questions That Consumers Often 
Ask the Air-conditioning & RefrigeratioL Institute 

[ Sujag I Text Version I On-line V e r G  I Actual~Version ] 

. [ !2 I 3 3  I 3-6 I 1-8 I 9-10 I E!2 I 13-14 1 

27. Whirl are typicar savings to  expoet 
from higher SEERS In various parts ofthe 
country? 

Hae M nwwircriw opnt*mrl coxu of i h r a  
SEER k*ek lur a 2 . 0 0 0 ~ ~ ~ .  fmt dil k d  hnuc in 
si. ~ + R T  ol the Unlied Simer "d coals mw "y 
znwly dmndinp: m indl+lduil drwulnuanm): 

.Rcg*T s f J 7 2  SED79 SEX11 
somaew., . . . . .  .s 757 ...... .5w ....... a2 
5 o U u m S I  ......... 469 ....... 365 ...... ,298 
kU%CWtLI  . . . . . .  9M . . . . . . .  74% ...... ,613 
No$Uw,rl.. . . . . . . .  101 ....... 294 ....... 192 
Na+.es: ......... $00 . . . . . . .  11 . . . . . . .  53 
N M h C m a l  . . . . .  364 ....... 2aZ ...... ,731 

https://www.ari.org/cgi-bin/book.exe?685 14101UIBROCH\42\a5.html 08/04/1999 
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[NEWSEARCHIORD ER 10 RDERL IS T I  
[ S - 3  I TextVeEion I On-line Version I Actual Version ] 

Here Are Answers to 42 Questions That Consumers Often 
Ask the Air-conditioning & Refrigeration Institute 

[ 112 I 3-4 I $4 1 7 - 8  I 718 I 1 1-12 I 13-14 ] 

https://www.ari.org/cgi-bin/book.exe?685 14101UIBROCH\42\a6.html 08/04/1999 
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[ N E K S W G I  I ORDER 1 i3mE R LIST ] 
[ S-3 I Text Version I On-line Version I AcF-al~Version ] 

Here Are Answers to 42 Questions That Consumers Often 
Ask the Air-conditioning & RefrigeratioL Institute 

[ 1-2 133 15-6 123 I7-S 111-12 I 13-14 I - 

https://www.ari.org/cgi-bin/book.exe?685 14101UIBROCH\42\a7.html 08/04/1999 
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HANDBOOK 

Heating, Ventilating, 
and 

Air-conditioning 
APPLICATIONS 

Inch-Pound Edition 

American Society of Heating, Refrigerating and Air-conditioning Engineers, Inc. 
1791 Tullie Circle, N.E.. Atlanta, GA 30329 

(404) 636-8400 http://www.ashrae.org 
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Table 3 Estimates of S e m c e  Lives of Various System Components' 
Median 

muipment Item Years - 
~ , r  condmoncrs 

Wmdow unit IO 
Rcrldenual singlc or split package IS 
Commercia! through-the-wall IS 
Watercooled package 

Residential air-to.nir 
Commercial air-to-air 
Commercial wawr-to-plr 

Rmf-top Ur cpnditioncn 

H a l  pumps 

Si"klc-ZO"c 
Multiranc 

Std W U & N h  

SleCl fiIC-Nh 

Boilcn. hot water (steam) 

Cast iron 
RCCUiC 

BUmCrS 

FUmSccS 

Unit h a m  
Gas- or oil-fird 

Gas or elecuic 
Hot water or steam 

M a n 1  hcaters 
. UCCuiC 

IS 

I S '  
IS 
19 

1s 
IS 

24 (30) 
25 (25) 
35 (30) 

IS 
21 

18 

13 
20 

10 

Median 
Equipment Item Y a m  

Air terminals 
Diffusers prillss. and registers 21 
Induction and fansoil unjtr 20 
VAV and double-duct boxer 20 

Air warhen 17 
D"RW0rk 30 
Dampers 20 
Fans 

Cenuifugal 2s 
Axial 20 
Ropcllcr I5 
Ventilating mof-mounted 20 

DX. water. or steam 20 
uecuic IS 

Shell-uld-tubc 24 

Coils 

Heat exchangers 

Reciprocating compresson 20 
Package chillers 

Reciprocating 20 
Ccnlrifugal 23 
Absorption 23 

Galvanized mclal 20 
wood 20 
Ceramic 34 

Cooling iowcrs 

ASHRAETechnlcllComminceTC I.Slu;llm 1918). 
186) far funher " a t i o n  

Fundamental changes in the purchase of electrical energy arc 
occurring in the United States. which is opening access to and even- 
Nally deregulating the electric energy industrj. Individual clecuic 
utility rates and regulations may vary widely during this Mod of 
k p l a t i o n .  Conscqucntly, electrical energy providers and brokers 
Or marketers need to be contacted to determine the most competitive 
supplier. Contract conditions need to be reviewed carefully to bc 

Thc total cost of clecuid energy is usually a combination of 
L%?ml components: enugy consumption charges. fuel adjustment 
charges, special dlowances or other adjustments. and demand 

E w r g y  Consumption Charges. Most utility rates have step rate 
Khedules for consumption, and the cost of the Last unit of energy 
consumed may be substantially different from thaf of the fmt. The 
k t  unit may be cheaper than the first h a u s e  the fixed costs to the 

may already have been recovered from earlier consumption 
Alternatively, the last unit of energy may be sold at a higher 

TO rrflect time-vruying operating costs. some utilities charge dif- 
f m t  rates for consumption according to the time of use and sea- 
"0; nJpically. costs rise loward the pcak pr iod  of use. This may 
J"W thc cost of shifting the load to off-peak pe"ods. 

Fuel Adjustment C h a r g r  Due to substantial variations in fuel 
Rims. clCnnc utilities may apply a fuel adjustment charge to 
m v e r  costs. This adjustment may not be reflected in the rate 
W U l e .  The fuel adjustment is usually a charge per unit of energy 
bj may be positive or negative dependinp on how much of the 

fuel cost is recovered in the energy consumption rate. 

that the service will suit the purchaser's rquirements. 

charges. 

to encourage conservation. 
, 

~i. 

Airswlcd condenserr 

Insulation 
Molded 
Blanket 

Bare-mounted 
Pipe-'mountcd 
Sump and well 
Condensare 

Rceiprouting cngincr 
S t a m  "bines 
Electric motors 
Motor sunen 
Electric mnrformcrs 
C0""lS 

Evapontive condenren 

Pumps 

Pneumauc 
El&c 
E l m n j c  

Hydraulic 
meumanc 
Self-contained 

Valve PCN1U)S 

%lLdia.n 
Years 

20 

Equipment l u m  

20 

20 
24 

20 
10 
IO 
I 
20 
30 
18 
I1 
30 

20 
16 
IS 

IS 
20 
10 

Pou,er plants with multiple generating units thar use different 
fuels tpically have the ~ t c s t  effect on this charge (espcCially 
during peak periods, when more expensive units must be brought 
on-line). Although this fuel adjustment charge can vary monthly. 
the utility should bc able to es~matc an average annual or rcasonal 
fuel adjustment for calculations. 

Allowances or Adjustments. Spccial allou,ances may bc avail- 
able for customers who can receive power at higher volrqcs or for 
those who own musformen or similar equipment. SpcCial rates 
may be available for specific i n m p t i b l e  loads such ps domestic 
water heaten. 

Cenain facility elecuical systems may produce a lop. power fac- 
tor. which means that thc utility must supply mom m t  on an 
interminat basis, thus increasing their costs. lbese cosfs may be 
passed on as an djustment to the urility bill if the powa fanor is 
below a level established by the utility. The powu factor is the ratio 
of active (real) kilowan powu  u) apparent (rrrctive) kVA power. 

When calculating powu bills, utilities should be asked to pro- 
vide derailed a t  estimates for various consumption levels. The 
final calculation should include any applicable spccid rata. allow- 
ances. taxes. and fuel adjustment charges. 

Demand Charges. Electric rates may also have dcrmnd charges 
based on the customerk pcak kilowan d m d .  While consumptim 
charpes rypicllly covu  he utility's operating costs. demand chuges 
typically cover the owning costs. 

1. Straight chargc-cost per kilowan per month. charged for the 

2. Excess c h q e - c o s t  per kilowan above P basc demand (c.g.. 

Demand charges may be formulated in a variety of ways: 

peak demand of the month. 

50 tWJ.  which may be established each month. 
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I 4 

model number, meets the minimum Code requirements. The certification shall attest to 
the accuracy of the input data, the validity of the calculation procedure utilized and that 
the results of the simulation are in accordance with the DOE approved methodology. 
Simulated equipment efficiency rating certifications shall identify any enhancement 
features included to attain claimed ratings. a full set of input data utilized to arrive at the 
rating shall be available as documentation on request. 

When challenged, computer simulated ratings shall not exceed 105 percent of the SEER, 
EER, HSPF or COP rating, as appropriate, of the actual tested performance for that 
cqndensing unit evaporator coil configuration. Unsubstantiated claims for such equipment 
shall be dropped from publication. 

607.i:ABC.3.1.2 Field-Assembled Equipment and Components. Air conditioning and ~ ~. 

calculated total system Energy Efficiency Ratio (EER). Component efficiencies shall be 

i 
heat pump systems with capacities of 65,000 Btulh or greater where components such as 
indoor or outdoor coils are used from more than one manufacturer, shall be rated by a 

specified based on data provided by the component manufacturers. Calculations 
documenting how the efficiency rating was derived shall be submitted with the appropriate 
Code compliance form and shall be signed and sealed by a registered professional 
engineer. 

Total on-site energy input to the equipment shall be determined by combining inputs to all 
components, elements and accessories, such as compressor(s) internal circulating 
pump@), condenser-air fan(s), evaporative-internal circulating pump(s), purge devices. 
viscosity control heaters, and controls. 

f 
t 

607.1.ABC.3.2 Minimum Efficiencies for Cooling Equipment 

607.1.ABC.3.2.1 Electrically Operated, Cooling Mode. These requirements apply to 
unitary (central) cooling equipment (aircooled, water-cooled and evaporatively cooled); 
the. cooling mode of unitary (central) and packaged terminal heat pumps (air source and 
water source); packaged terminal air conditioners; roof air conditioners; and room air 
conditioners. 

607.i.ABC.3.2.1.1 HVAC system equipment of less than 65,000 Btulh, whose energy 
input in the cooling mode is entirely electric, shall have a Seasonal Energy Efficiency 
Ratio (SEER) or Energy Efficiency Ratio (EER), as specified for that piece of equipment 
in section 607.1 .ABC.3.1, of not less than the values shown in Table 63. 

607.1.ABC.3.2.1.2 HVAC system equipment with capacities between 65,000 Btuh and 
135,000 Btu/h whose energy input in the cooling mode is entirely electric, shall show an 
Energy Efficiency Ratio (EER) andlor Integrated Part-Load Value (IPLV), as specified for 
that piece of equipment in section 607.1 .ABC.3.1, of not less than values shown in Table 
6 4 .  

6-28 
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CAPACITIES ~65,000 BTUIH: 
MINIMUM PERFORMANCE EFFICIENCIES' - SEER, EER, IPLV' 

WPE OF EQUIPMENT, CAPACITIES, RATING CONDITIONS ( O F 1  

3entral Units 
Air Cooled - Seasonal Rating ' 

Split-system 
Single-package 

Standard Rating (8Odb167wb indoor, 

Int. Part Load Value (80db167wb out.) 

WatersOurce Heat Pump (80db167wb indoor) 

Evaporatively Cooled 

95dbn5wb outdoors) 

Water Cooled 

Standard Rating (85 entering water) 
Low Temp. Rating (75 entering) 

Standard Rating (70 entering) 
Low Temp. Rating (50 entering) 

77' Entering brine 
70" Entering brine 

Standard Rating (85 entering) 
Int. Part Load Value (75 entering) 

?adaged Terminal Units (PTAC & PTHP) 

Ground-Water Heat Pump 

Ground Source Heai Pump 

Unitary Air Conditioners (80dbl67wb indoor) 

Standard Rating ( 95db outdoor) - ~7.000 
7,001 - 8,000 Btuh 

9,001 - 10,000 Btuh 
10,001 - 11,oOO Btuh 
11,001 - 12.000 Btdh 
12.001 - 13,000 Btuh 
13,001 ~ 14,000 Btulh 
14,001 - 15.000 Btuh 
>15.000 BtUm 

8.001 ~ 9,000 Btulh 

Room Units a 
Without reverse cyde 

c6.000 Btulh 
6.000-7.999 Btulh 
8,00013,999 Btulh (with louvers) 
14.000-20.000 Btulh (with louvers) 
>20,MX) BtUm (with louvers) 
8,00020,000 BTUM (without louvers) 
>20.000 BtUm (without louvers) 

WRh reverse cyde (with louvers) 
wlth reverse cyde (without louvers) 

- 
EER 

3.3 

9.3 
10.2 

11.0 
11.5 

10.0 
10.4 

9.3 

- 

8.9 
8.8 
8.6 
8.5 
8.3 
8.2 
8.0 
7.8 
7.7 
7.6 - 

8.0 
8.5 
9.0 
8.8 
8.2 
8.5 
8.2 
8.5 
8.0 

- 
SEER 

10.0 
9.7 

- 

- 
PLV 2 

1.5 

8.3 - 

' Test procedures for equipment referenced shall be in accordance with the applicable standard listed in Chapter 3 
Products covered by the 1992 Energy Policy Act have no efficiency requirements at other than standard rating 

conditions for products manufauured after 111194. 
'To be consistent with National Appliance Energy Conservation A d  of 1987, P.L. 100-12 

6-29 
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WATER HEATMG CONVERSION 
$140 REBATE 

Individual Participant 

Qualifvine Unit 

Address 

City, State, Zip Code 

Account Number 

Water Hearer Size (gallons) 

Dare of hstailarion 

Rebate Payee 

w e  

I Address 

city. State, Zip Code 

Social Security Number 

Approvals 

Residential Energy Consulrant 

Residential Marketing Managcr 

.Date 
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FREE HOT WATER HEATER 
Information 

Customer Options f o r  Water Heater Conversion Program 
Must be Gas TO Electric 

t Customer comes t o  Marketing Department and f i l ls out vogicher form 
(See Attachment) t o  get their  Rheem 40-gallon water heater and timer. 

t Customer takes voucher form t o  oppliance warehouse in back t o  receive 
their water heater and timer. (Please make copy of voucher f o r  
Marketing rep) 

. 

t Customer has 30 days t o  install water heater and timer. A marketing rep 
wi l l  veri fy a f te r  installation is completed. (Marketing Rep's phone number 
is on voucher). 

t Customer is responsible f o r  their own installation. Some plumbers phone 
numbers are: Sasser's 243-8699 or Jim's 243-1651. (Others are 
available). 

znd Option 

t Customer also may receive $140 Rebate check if they choose t o  purchase 
water heater and timer from somewhere else. (Example Lowe's. Home 
Depot Scotty's etc. (Customer may purchase any size o r  brand o f  water 
heater hnd timer). 

When installation is completed, customer calls Gulf Power Marketing 
Department a t  244-4770 and Marketing rep wi l l  verify installation, (It 
takes approximately 7-10 days f o r  customer t o  receive check). 

I 

. 

t Customer must fill out $140 rebate form t o  receive check. (See 
attachment). 
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I Peoples Gas System 

Gulf Power Company 
Water Heating Voucher 

Customer Kme 

- 
Cusiomer Accouni Nuniber 

Address 

city. Zip Code 

Telephone Number 

Gulf Power Energy Consultant 

Date 

This free offer is contingent upon insiallation of this equipment in replacement of a gas 
w t e r  hearer. Customer agrees to install this equipment within 30 days of the date of this 

vouchei and to contact Gulf Power Energy Consultant for installation verificarion. 
Failure to comply with these requirements will result in the customer being billed 

for the water heater and timer. 
Customer is responsible for equipment pickup and insrallation. 

Customcr Sienalure 

Present this voucher to an Appliance Sales Clerk for product issuance. 

. .  
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Staffs First Set 0 1  Interrogatories 
Docket 98 159 1 -EG 
GlJLF POWER COMP.LW 
J a n w  11. 1999 
Item No. IS 
Page I of 1 

18. Please explain why Gulf chose. as its baseline elisring equipment, an AC 
Unit with a SEER rating of 7.0 If available, provide suppodng 
documentation or data which justifies Gulfs choice of a 7.0 SEER AC unit as 
ib baseline existing equipment. 

Answer. The targeted program participants have existing tquipment 
installations that are 10 to 15 years old. The minimum efficiency 
standards in effect for installations during that time h e  wcn  7.5 
SEER to 8.5 SEER. Gulf has assumed the average insta'led 
efficiency to be approximately 8 SEER with a15% efficiency 
degradation due io age. This results in an average current 
efficiency rating of approximately 7 SEER. 

.. 

.. 



Peoples Gas System 
Witness: J.W. McCormick 
Exhibit No. (JWM-I) 
Page 17 of 10 

StaKs Fin1 Set ofhtenogatorics 
Docker 981591-EG 
GULF POWER COMPANY 
Jan- 11. 1999 
Item No. 7 
Page I of 1 

7. Please explain the cause of the decrease in "customer O&M cost" contained 
on page 4. section 111. (6) of Gulfs f h g .  If available, provide supporting 
docmentation or data for the "customer O&M cost" value. 

Answer: The "Cwoma 0 & M Cost" decrease of $287 is the customer 
operating cost savings resulting h m  the removal of the gas 
fumace. This figure was arrived at by using Gulfs Residential 

gas across Gulfs service area. Estimated cost savings ranged from 
S227 in DeFuniak Springs where Gulf's customers experience the 
lowest cost for natural gas to 6359 in the portion of Santa Rosa 
County surrounding the City of Milton, which has the highest cost 
for n d  gas. The homeowner will pay less to heat with a heat 
pump rhan with natural gas in Florida Natural gas in N o n h w a  
Florida CON about S.95 p a  therm while the national average is 
S.604 p a  therm. Electricity average cost is S.0695 p a  k w h  at 
Gulf Power v m  LO841 p a  kWh national Average (GAMA 
Consumers' Directory of C d f i e d  Efficiency Ratings. April, 
1998). The rate schedules of area gas distributors are included as 
Attachment "B". 

Building Energy Program (RBEP) and the average price of natrrral - 

I I. 

... 

. 



. 

Peoples Gas System 
Witness: J.W. McCormick 
Exhibit No. (JWM-1) 
Page 18 of 18 

Altauunent '8' 
Page 1 of 2 

PEOPLES GAS . WGAS 
cu Fr Y t o o o C U F l  YCUFT YTHERM  THERM 

(MAY CHANGE MONTHLY DUE TO FUEL COSTS) 

ALL CU Fr ALL THERMS 11.42 m.w742 ~0.7423 74.2 $0924 Y.lY. 
17.03 CUSTOMER CHARGE EVERY MONTH 

p k m v l u n r m a  DornanYta. w n a r " a m l -  "-. 

'3WLEY -CHPGASiN (INSIDE Crrr )  

OVER 2 . m  cu Fr 

CUFT maws ~1-m ycum  THERM y r n ~  
UNOER 2% CU FT 25 n.70 sum770 $0.77w n.0 

25 n.60 8oo16o sa7600 76.0 s0.m 11.0% 
S1.W MLMluM B U  

~ 

$4.40 CUSTGMER CHARGE M R Y  MONTH 

~ 

$4.00 CUSTOMER CHARGE EVERY MONTH 

LP GA5 PRlCES - GAUONS AND THERMS 
PENSAWLA 50.99oOo P E R W O N  
PANAMAUM S l z I m u  PERGULON 
FT WALTON BEACH s 0 . 9 m  PERGULON 
NATIONALAVEIWGE(DOEIFTUG~ m m o a  PERWON 

t w n o t i u ~ m ~ ~  NCTRIC PRICE PER KWH (DOMVY 1947: 
G W  POWER AVERAGE ANNUAL ELEClRlC PRlCE 1991: 
Gw WWER MARGINAL ELECTRlC PRICE *41 I= 
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- 117 annual heat pump ins ta l la t ions ,  which, extended by the number of respmdencs, 
represented approaimately 8% of total U.S. h+aC pump sales. 

- 165 annual gas furnace inacallacions, which. extended by the n u b r  of respmdencs, 
repreented approximacaly 4 1  of total U.S. sales. 

I n  addition to t ah l ac ions  of r3v data. regional veightings were applied to mst of the 
quQstions to reflect dis t r ibut ion of equipnmc by raqion. 
50% of the responses but represents a b u t  51% of unitary air-cadicioning ins ta l la t ions  and 653 
of heat pump installations. 
r e v s e s  eo derive naciaral totals. 

For example, the Scuth represent+d 

This procedure was designed to apprcpriately vaight reqioml 

FINDINCS 

Replacement Aqe 

F a r  masures of nplacenent age experience vore derived frm tIm Survey daca. 
estimates of the average, mininum, and iiaxinum replacemant age for  the Cotdl unit and foc the 
replacement of cnpreuors vere gathered. This  indicates a replacement age range. as w e l l  a s  
t w o  measures of the average: 
minir"/nnxinum range. 
r e l a t e  t o  equipnent instal led in  the past. 

Respondent 

the s t a t ed  estimated average and the midpoint of the estimated 
~hese estimtes are  based upon dealer experiences and, therefore, 

For unitary a i r  conditioners, the estimated average is 12.1 years and t h e  midpoint of the . 
range is 12.6 years. 
years and the midpaint of the range is 9.7 years. 
is 10.9 yeara and the aidpaint of the r a m  is 11.4 Years. 
escimated average is 8.0 and the midpoint of the range is E.4 years. 
estimated average is 16.3 years  and the midpoint of the range is 17.2 years (Figure 1). 

For unitary a i r - c d i t i m e r  COllpcessOrs, the estimated average is 8.8 
For k a t  purl, units, the estimated average 

Foc heat purp coapcessora, the 
For gas  fucrIaCes. t h e  

The estimates for  heat p~"p rsplacement dge (both units  and mnpressors) are abarc 90% of 
the estimated age for  u n i c a q  a i r  Eondicioners~ 

The estimates of replacement age for a i r  conditioner and heat p"e "pressors bear a 
consistent relacionthip to escimaces for uni t  replacemnc. 
are abaut 70% LO 751) of t h e  estimated uni t  replacenwnt WeS. 

Conpressor replaccmnt esc imces  

In addition, the service l i fe  expectancy used dealer/contraccon i n  W E ~ C  
disassioM was also anslyred. 
to changes in equipmsnt t echno lq ie s  and the possible effecca m service lite. 

estimated replacellent age averages baaed ar experiences and ref lect  the m e c v a t i v e  nacure of 
t h e  trade. 

This ahculd r e l a t e  to the perceptiow of dealers with respect 
. 

The uni t  service l i fe  estimates wed by dealers i n  mst~ner diacussions are  similar to the 

- 
- 
- For gas furnaces, che estimated mean is 15.2 years. 

Es t imates  of replacement age for unitary a i r  ccnditioners are s imi la r  i n  the North  and 

The a t i m a t e s  for the electric heat pmp shar a m a t  d i f fe ren t  FegioMl pattern in  

For unitary air-conditioning units, the estimated wedn is 11.7 y e a n  

For heat p p  units ,  the estimated man is 11.2 years 

WSt snd loutr in  che Sar th  (Figure 2). 

which the laresc estimated average caplacewent age is in the North, fo l la red  bl. the South, and 
then the West. 
heating and coaling requirements. and equipnnc-prcbs ing  pattacns che regions. The 
dealer  pscimces i n  chis  auurvey s e e m  to  be consistent wi th  regional mcket charac te r i sc iu  as 
& f i n d  by published market data and our p r e v i a u  studies. Sin- the heat purp provides both 
Cooling and heacing searvice, the number of kurs and load "st~ass" for each 
M well aa ttm total cmbinst ion,  vi11 af fec t  the estimated equipment service l i f e  (masurd i n  
years 1. 

should bc heavily influenced by the coaling lead and thus similar to thdc of unitary a i r  

This p s a i b l y  rrfleccs the differences in  heating requirements, d i n e d  

of -ration, 

whare coaling cequiremnts  are  greater  chdn heating rrquireaencs, heat p ~ n p  service l i f e  
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- 
- 

Appmximtely 300 are estimated to be replaced in the 12-cc-20 year range. 

As with the unitary air conditioners, ic is believed C h a t  the h u w d  paccecn re€lecco. 
sowwhac difflrenc equipnent popllacions, average operacinq hours per year. and quality 
of service. The upper end of Khz distribuKion Varld also include haK p~mps Chat ha.,* 
hdd conpressoca replacad earlier in cheir service lives. 

The eseimted disrribucion for heaK pimp canpr~ssors is also similar KO thac for unitary 

Dealer escimaees of the heat plRp wit replacement discribtion suggests Khat over 500 of 

air condicimers, Wirh the distribution shieced slighfly ccward earlier replacement age. 

replacements acur by  he end of year 10. 
p"p empressor ceplacemencs occur by the end of year 10. 

Likewise. dealers estimate cbac Over 80% of heat 

The discrikrtim of averaga replacement age estimaces for gas furnaces S b S  a distinct 

- Less than 90 of resprdencs estimated average replacement age at  10 p a r s  or less. 
versus about 420 tor air condicioncrs and 540 for  heat p o q .  

A ~ I I U ~ K  10% Of estimtes for gas furnaces were greater than 20 years, versus less than 
1% for air ccmdiciowrs ard k a t  pl"pr.. 

Alms?. €40 of CeplacelnenK age estimates for gas furnaces fall in K h e  15-20 year period. 
with 31% at 15-16 years, 130 at 17-18 years, and 20% aC 19-23 years. 

twehunprd discrikition pattern (Figure 6). 

- 

- 
As indicated earlier, che unit servica life used in a~sCcimsr discussions should reflect 

dealers' p8rCepKiQU of 
influenced by dealers' mnxrvacism, and these values tend to te e a c  l e u  than dealers' 
eseiwtes of equipnent lite based cn their experience. 
coruidered manutaccurers' estimates for exwcced service life b t K  relied heavily on their cun 
exparience with respect to the expected mrviqe lives they were willing to discuss with 
N S t O I I P C S .  

expected life oE equipment king installed today. I K  1s. harever, 

The resprdema indicated chat they 

Replacenenr Influences 

Replacenenr decisions are, influenced by a broad ~ a n g ~  of factors. 
corrfucKed by K h e  auchor arggest char f m m  500 EO 600 of arch decisions are due to actual 
failure of the coca1 unit or a mjor (expensive) carponenc. 

Other propriecary studies 

Ocher reasons include: 

- Anticipaticn of pmbable failure within rhe nexC year or so, basad U~UI increasing 
service costs, dealer suggercionr, or rinple mcern atcur the age ot Che equimnt. 

- Oiuacisfacticn with system perfoMnce. 

- Major haa d l i n g  or alteracioru char increase heating or anling requirements 
beyond the capacity OL che current system. 

- Replacemant of b t h  c c q a l e n t s  of a &al-service system (€ucnace/air conditioner) when 
MY) of the eaponenca (air conditionor) fails, particularly when the ocher cmfmenc 
(furnace) is bslieved to have five p a n  or less service life remaining. 

Replacemant of 'live" equipnent to achieve iaprod RMIT9y efficiency and energy Cost 
aavings. 

- 
Typically, larac-co-mdium quality appliances ("builder' md.1~) are Inatallad in nev 

eonatmccion. 
aerViCe life expectancies than higher prallty equipnmc. 
laaincrnam throughout IKS aecvica life can be cxpcced KO haw a longer service life. 
particularly Cme for air condicicners and heat pops, where rpfriqcrant leaks are a lnaJOr 
aerviec issue. If refrigerant leaks are noc detected, the 1~145  of ce,trigerant CM leaa Co 
failures of major oDcnponants (e.g., -ressoc). 

Figure 7 shors a cooCeQKua1 depiction of replacemnt tendcncies derived fran "qualicaci-" 
cDarnsnu by Era& m c a c t s  and SU~POCK.~ by th. analysis of the dealers' quantitative estimdKes 
of unit vd compressoc replacement ages.  he tigure reflects ch. patcern for boch unicay air 
cu!dicionn and heat pqu. 

These uniu can generally be expected co have higher service casu and shoCteC 
A unit that has had pCCPeC muKInU 

Tnis is 
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- Although mre than 860 of ctm dealers  perceived improvements i n  heat pump r e l i ab i l i t y ,  
S l igh t ly  (IpCe Chan 521 believed thac che repracemnt age w i l l  w i n  che sadme oc i n  
face br shorter. 

The use of incencivea to  pcomoce electric heac prps  has increased, and a h t  63% of t h e  
dralers i n  the survey indieaced that electric u c i l i c i e s  are offer i ry  incencives in chair area: 
20% Cdsh incentives, 271 cebdtes (399 i n  the  Wesc), 23’4 co-op advertising (319 in  the  Ilorcli), 
and 17% other incentives li.e., l o r r a c e  financing or loans repaid through elaccr ic  b i l l  add- 
onsl. 
and/or the replacomnc of specific types of e q u i p ”  (including gas WUiPf”). 

Maintenance Issues and C o s t s  

Althmgh maintenance costs were a secondary area of the survey, hear pnp S e K V k e  costs 
(excluding aic handler) w e r e  cwuiscent ly  errirered in  the survey to be 200 co 300 higher than 
t h o s e  f o r  uni tary a i r  conditioners and 55% to  60% higher than those fo r  gas furnaces. 
addition. the average per-unit first year *,mice reserve fund for heat p~lrpo is: 

In mny areas, the s i ze  of che i n c e n t i v e  is being t i ed  to specific efficiency levels 

In 

- 33% higher (5101 ver sus  $75) than a i r  conditionera, ’ 

- 65% higher ($101 MCSUS 561) than gas fufnaces. 

The survey did not a t tenpt  to determine r a t e s  of nmjor m w m e n t  fa i l -  for  k a t  W V s  

. .  . .  

buc did ask dealer/concraccors co estimate the re la t i -  pmporcion of sewlee c a l l s  for a 
selected l i a r  of service C a C q O K i e s  ( 0 t h ~ ~  service activit ies were not inwscigaced). 

Fans (blwer, wheels, relays, 
mcors, etc.) 190 

ConpreSsOC mtor c i r c u i t s  170 

Refrigerant leaks 19% 

Defrosting cownenTs 17% 
CmQreuor fa i lu re  168 
Refrigerant canponencs 120 

1 s  

oealer/contractoc esrimtes of the average ins ta l led  cost ( q i - n c  and labor) for a 
typical  (3  tar) ceplacement conpressor in their area were 5793 for unicaw a i r  conditione- and 
5880 roc heac wwq. Average escimaces for the cost (install&t of  a cTlacarnent ~ ~ r a s s o r  aa 
a percanrage ot t h e  cost of a t o t a l ly  new unit ranged f n ,  40% .to 45%- 

Datermining actual  service l i fe  or eeplaeenent age i n  the mrketplace is d i f f i cu l t  &e to t h @  
coaplexicies of tha  market envimnnrot and the interact ions of a w i d e  range of in f luenc lq  
factors ,  including variacioru in mquipnnt q m l i t y ,  i r u t a l l a t i m  quality, eewia/oaintenance 
quality and use of annual/mutinc preventive maintenance, annual load requiramntr and load 
extremes (annual operacing hours and load o r r e m a ) ,  wage parcams, acd ocher replacement 
influenas. 

Por cmparative equipment q u a l i t y / v r a t i n g  situations. heat p~llps mst neet the same 
c”ng requimnenw as a i r  d i t i o ”  and, i n  addition, IWC met the heating raquiremants 
tbt can double the "her of -rating hours. 
i t ies and th technical aspects of the capabi l i ty  to  pCfom both functiO!U, raises questions 
of a h a c  p u q  can k e x p c t e d  to  have an actual in-use nrvice lxfe  equal to that of 
M a i r  condicionar of similar qua l i ty  (awn with  a SpaCifiCally designed COIpressOK). 

This, cunbined with mrkec in-use practical- 

There are steong indicatioru chat heat pmp replac-nt age is, m avuragc, larer than 
that of unitary a i r  cmditiooers. 
sirmlar.Co, hrc  consis tent ly  lwer (by about 100) than, their estimtes fo r  a i r  mndicianers. 

ea r ly  caplacwmnt (o€ l i v e  aquipnent) is a signif icant  factor i n  th racketplace and 

Dealer/Nntraccor estimates oC hea t  pup replacement age are  

8 b l d  b. corddored  i n  avaluatfng service l ife bncbrka. 
- a P h “ a n t  (possibly as meh as 40-500) is estimated eo oc(Iv in tho first 10 years. 

p u ~ p  service l i f e  knchmarks. 

A s ign i f icant  amant of heat pimp 

The fncidvrce and timing of e a a p r o ~ o ~  replacemant sharld be mwideced in evaluating heat 
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APPENDIX 

Conpiny Name Date 

city/Scace Phone I 

Scace 

Region 

Size 

Hello, I'm f rm , a natiml mrkecing research firm. We're 
doing a study ot WAC equipment sewice 'life and service cos ts  and I 'd l i k e  to ask you a few 
questions. Sane ot the  qwati- lnay deal w i t h  data that you don't normally collect, but w e  
would appreciace y w i  win ions  and best estimates board on yarr experience. 
resim-s w i l l  -in m f i d e n t i a l ,  and w i l l  cnly be reparted in  S U ~ C ~  form to our clienc. 

A l l  individual 
_-_F. 

TM first carple of queat iwu are foe c l a s s i f i c a t i m  ~ rposes  only- 

Try to  speak w i t h  1) Service Manager 2) h e r / P a r t n e r  

1. Are your cwpany's t o t a l  annual sa les  Yes (continue) 

No (terminate) 
over $400 .OM) 

2. Do you do more than 10 res ident ia l  
e l e c t r i c  heat pump in s t a l l a t ions  i n  
an average year? Yes (continue) 

No (terminate) 

3a. What percentage of y w r  sales are: X Residential 

X Commercial 

3b. What percentage of your residential 
bus iness  is: X Nev Construction 

X Replacement 

X Service 

FROM THIS WINT ON. HAVE Y W R  RESWNDENTS ANSWER IN TERMS OF N I R  

RESIDENTIAL mrms ONLY. 
Gas Unitary Electric 

' Furnaces Air Conditioners Heat Pumps 
4a. Approximately how many 

(REM COLWN HEADINGS) do you 
irutall in a t y p i c a l  year? - 

FOR EACH EWPMENT TYPE ASK : 
(Work ver t ical ly)  

bb. What percentage of 
were for replacement (rather  
than neu construction)? x X x 

4c. Of the  replaccmcnt. vhat 
would you estimate as the  
percentage where "live" or 
a t i l l  functioning equipment 
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Gu u u r y  
Purnscw Mr ConditlOUSWS 

u a ~  replaced for energy 
e f f idaacy  (or other) 
rt"? X x 

66.1. Based w your experlane.. 
what  d 4  yoa emtimate hss 
bacn the aver- age at 
replacement (when the total  
unit is repl~d)? If onable 
to -r. skip to M.3 Avg Av8 

maxi"/mini" replacement 
6d.Z. yhat m&ht be a ressoruble 

age? (Skip to  4e.I Uin nin 

aversge only): h x  b 
M.3. Prompt vith range0 (for 

6s. llased on your experience. hw 
the quality and r e l b b t l i t y  of 

b a n  inproved i n  
the mt coopl* of years? 

0 
0 
0 
0 
0 

Yes (cattin-) 0 
Ilo ( G o t o k )  0 

4f. Do yo0 Ppect this to led t o  
0erVic.e W e ?  

IacrcMcd 0 
D 8 C d  0 

a 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

I1 
0 

xectric 
Acst PMPS 

x 

A 

X 

a 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

I 
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Gas Unitary Electric 
Furnaces Air Conditioners Heat Puavs 

If unable to answer, prompt 
with ranges: 

< 10 years 
10-10 
15-19 
20-24 
2% 

Don't know (skip to q. 6) ( ) 0 0 

5d. What is the source of these 
factors? 

0 
0 
0 
0 

0 
0 
0 

Own expe'rience.or opinion ( 1 0 

Manufacturer 0 
Distributor 0 
ASHRAE Guidelines 0 

>. 
6. What methods do you use to determine the proper sizing of equipment? 

(Prompt only if aecessar~) 

a. Replace with comparable equipment 0 
b. Rule of thumb or other 0 

0 
d. Cmputer-based program 0 

C. Manual calculation (standard 
ACCA J Form: heat loss survey) 

( ) )only .ask if they 
( ) )use e cmputer- 

e. Use in-house computer 
f. Use utilityfmfr's computer 

based program service 

7. what information or methods do you use when comparing alternarive syste@S in 
sales presentations to prospective customers? [Read List] 

Installed equipment cost only 0 

annual anergy costs 0 

total annual operating costs 0 

Simple payback analysis 0 
Life cycle cost analysis 0 

Installed equipment and estimated 

Installed equipment and estimated 

(including energy, maintenance. other) 
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.Gas Unitari Electr ic  
Furnaces Air Condi t ioners  Ileac Pumps 

ASK FOR EACH EQUIPMENT TYPE: 

loa. Approximately what percentage of 
your to t a l  service act ivi ty  
for  is an annual x I service contracts? 2 .  

lob.  Is t h i s  annual service contract portion: 

Increasinn 0 0 !! 
b c r e a s i n i  0 
Remaining about the same ( -1 

0 
0 

0 
0 

l(k. Approximately w h a t  percentage 

s is on: 
Nanufacturers S e n i c e  Program $- s 
Dealers Service Progrm s s s 

1Od. What do you estimate the annual 
maintenance costs  would be f o r  a 
typical i n  your area? 

. 

On an annual service cont rac t  $- s $ 

On an "as needed" service basis $ $ f 

10e. What vould be a typical  per 

$ 
uni t  f i r s t  year aervice reserve 

11. h a t  would you estimate the breakdown by efficiency level  Of the 
you expect t o  sell thir year? 

A N E  Gas Furnace - 

(escrow) fund? 5 t 

SEER Electric Heat P q  - 
x 0 . 5  x 
X 7.5-9.0 x 

< 60% standard 

80-842 hi-efficiency 
x 9 . h  x 8 9 %  condensing 

[Relates t o  Heat PUPS] 

i n  terma of the electric 12. What incentives are being offered by: 
heat pump? 

Wnufacturer U t i l i t y  

a. Cash Y O  N O  Y O N 0  

1. Average Amount t s 

1. Average Amount $ s 

b. Rebates Y O  n o  Y O  N O  

' d. Co-op Advertising Y O  N O  Y O  N O  

e. Other Y O  n o  Y O  N O  

f .  None Y O  N O  Y O  N O  
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A Study of Heat Pump Service Life 
N.C. Loworn C.C. Hiller, Ph.D. 
ASHRAE Member ASHRAE Member 

ABSTRACT 

This paper i s  based on a study o f  k a t  pump service l i f e  (age a t  replacement). The object ive 
of the study was t o  survey known heat pump owners who had i n s t a l l e d  k a t  pumps between 1964 
and 1974, gather empirical data tha t  would provide responses t o  a ser ies of questions 
concerning the service l i f e  o f  the known heat pump or, if appropriate. the successor, and 
determine the factors  tha t  influence the replacement decision. The major f ind ings include the 
f o l l  owing: 

1. Between 96% and 98% o f  the respondents surveyed s t i l l  had heat pumps; 

2. A large percentage o f  the o r ig ina l  u n i t s  are s t i l l  i n  operation; 

3. T k  median age o f  replacement i s  approximately 20 years i n  Alabama. 

INTROUDUCTION 

Much speculation has existed i n  recent years regarding the actual useful l i f e  of k a t  pumps, 
but no d e f i n i t i v e  work has been done t o  determine quan t i t a t i ve l y  the actual age a t  which heat 
pumps are t y p i c a l l y  replaced. A study(1) was i n i t i a t e d  i n  1984 t o  perform a survey of  k a t  
pump replacement l i f e  and related issues i n  Alabama. The Alabama region of the country was 
selected because o f  i t s  lengthy ex erience w i t h  heat pumps and the existence of a t  l eas t  one 
assured service k a t  pump programrz) which provides a heat pump maintenance contract  f o r  up 
t o  ten  years for  a low monthly premium. 

Under the p a r t i c u l a r  k a t  pump service program addressed i n  t h i s  survey, qua l i f y i ng  heat 
pumps are i n s t a l l e d  by l o c a l  dealers who have been c e r t i f i e d  by the program, and upon passing 
a check f o r  conformance t o  the program i n s t a l l a t i o n  standards, those heat pump i n s t a l l a t i o n s  
then qual i fy f o r  a t en  year maintenance contract .  The program maintains deta i led service 
records during the ten year period. a f t e r  which, no records are kept. Maintenance i s  done 
only as needed by one of the program's c e r t i f i e d  dealers. The program stresses t h e  
maintenance procedures and pract ices tha t  must be followed i n  order for  repai r  o r  i n s t a l l a t i o n  
work t o  meet program standards. These standards are p r imar i l y  a means of ensuring t h a t  work 
i s  done t o  the stated requirements o f  the manufacturers. 

The k a t  pump owners contacted during t h i s  survey had k a t  pumps tha t  had teen under the 
assured service maintenance contract  f o r  a f u l l  t en  years, thus assuring tha t  the r e s u l t s  are 
representative o f  c o r r e c t l y  i n s t a l l e d  heat pumps. The service program data base was used only 
for  the purpose o f  generating a l i s t  of known heat pump i n s t a l l a t i o n s  and for ve r i f y i ng  t h e  

N. C. Lovvorn, Supervisor, Residential Heat Pumps, Alabama Power Canpany. Birmingham, AL. and 
Carl C. H i l l e r ,  Pro ject  Manager, E lec t r i c  Power Research I n s t i t u t e ,  Palo Al to,  Ck 

573 



Florida Public Service Commission 
Docket NO. 981591LEG 
Gulf Power Company 
Witness: D.A.Shel1 
Exhibit No. - (DAS-1) 
Page 18 of 24 

v a l i d i t y  of the survey responses w i t h  respect t o  the age and brand of the o r i g i n a l  heat pump. 
A fu ture study i s  planned t o  corre la te the maintenance h i s t o r y  dur ing the f i r s t  ten years of 
the speci f ic  heat pmps'  l i v e s  w i t h  t h e i r  replacement age. 

Much useful  information on reasons for  heat pump replacement, factors af fect ing the 
replacement select fon and more was obtained i n  add i t i on  t o  i n f o m t i o n  on actual  replacement 
l i f e .  The speci f ic  object ives of the survey were as fo l lows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Determine actual service l i f e  (age a t  replacement) d i s t r i b u t i o n  o f  heat pumps i n  
A1 abama . 
Determine the proport ion o f  heat pumps i n  Alabama tha t  are s t i l l  i n  operation, as a 
func t i on  o f  i n s t a l l a t i o n  date. 

Determine, categorize, and quant i fy t y p i c a l  reasons f o r  replacement of the heat pumps 
(not addressed i n  t h i s  paper). 

Determine, categorize, and quant i fy  t y p i c a l  factors  af fect ing the choice o f  the 
replacement heating system (not addressed i n  t h i s  paper). 

Determine the various types of heating systems used t o  replace those heat pumps t h a t  
have been replaced (not addressed i n  t h i s  paper). 

Determine seasonal replacement t rends (not addressed i n  t h i s  paper). 

Provide breakdowns of the above information categorized by manufacturer, year of 
i n s t a l l a t i o n ,  and other appropriate groupings. 

METHODOLOGY 

A 25-item questionnaire was developed t o  c o l l e c t  information on heat pumps tha t  had been under 
a maintenance contract for  ten years i n  Alabama. The par t ic ipants  were div ided i n t o  three 
groups according t o  when they entered the maintenance contract  program. The three groups 
were: 

Group: Heat  pumps i n s t a l l e d  between h r c h  1964 and Hay 14, 1967. 

Group: Heat pumps under maintenance contract  i n s t a l l e d  between May 15, 1967 and 
Decembr 31, 1971. 

-3: Heat pumps under maintenance contract  i n s t a l l e d  between January 1, 1972 and 
Apr i l  18, 1974. 

The dates of the three groups correspond t o  dates of changes i n  the heat pump service 
program. These groups were propor t ional ly  sampled and owners interviewed by telephone t o  
provide the data fo r  the study. 

This sect ion contains a discussion o f  the mthods used i n  conducting the study. The 
discussion includes sample design, instrumentat ion,  data c o l l e c t i o n  procedures, and methods of 
data analysis. 

Sample 

The heat pump service program under discussion has been able t o  develop deta i led t r a c k i n g  
records tha t  could be used t o  va l i da te  data generated through a f i e l d  survey. mese records, 
whi le  not included herein, include h i s t o r i e s  o f  .the heat pumps, heat pump u n i t  i d e n t i f i c a t i o n  
information, warranty data, and service information. 

The universe for  t h i s  study was defined as heat pumps covered for  a f u l l  t en  years by the 
assured service program. The extremely long replacement l i v e s  of the heat pumps of t h i s  study 
showed tha t  use of the above universe d i d  not bias the resu l t s  i n  any s ign l f i can t  way. A 
t o t a l  of 5.963 heat pump i n s t a l l a t i o n s  were i d e n t i f i e d  and these were subsequently d iv ided 
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i n t o  the three groups previously mentioned. This s t r a t i f i c a t i o n  process a l located 597 names 
t o  Group 1; 3,443 names t o  Group 2; and 1,923 names t o  Group 3. Each of these three groups 
was further s t r a t i f i e d  i n t o  s i x  geographic regions w i th in  Alabama. 

To assure a h igh l eve l  of randanness and avoid the problem of p r i o d i c i t y ,  the homeowners 
names i n  a l l  subgroups were reordered. Mare speci f ica l ly ,  the l i s t i n g  of names was changed 
frun the o r i g i n a l  format t o  one tha t  alphabetized them. 

The sampling procedure adopted for  t h i s  study was the s t r a t i f i e d  sampling technique. 
This method selected frm every s t ra tum a randan sample proportionate t o  the s ize o f  t h e  
stratum. D i f f e r e n t  sample'sizes were selected for each o f  the three groups. For Group 1. i t  
was decided t h a t  a census (a sampling of 100%) should be attempted because of the small number 
of u n i t s  i n  the universe. For Group 2. i t  was decided t h a t  a sample of 1,000 would provide a 
safety fac to r  o f  20 t o  1. In  other words, if a survey resu l t  shows 20%. the odds are 20 t o  1 
t h a t  t h i s  r e s u l t  i s  accurate w i th in  2.6 points. ..a census probably would cane out between 
17.4% and 22.6%. For Grwp 3. a sample s ize of 400 was selected. 

Survey Questionnaire 

I n  order t o  carry out the research goals as w e l l  as c o l l e c t  other relevant information. a 
quest ionnaire was developed. The survey was structured as a general heating and coo l i ng  
study, and the pa r t i c i pan ts  and sponsors were not i d e n t i f i e d  t o  the homeowner , i n  order t o  
avoid biasing of the responses.(l) 

Data Co l l ec t i on  Procedure 

Data f o r  t h i s  study Here col lected from the sample through telephone interviews. The 
survey instrument was subjected t o  a series of pre-survey tes ts  u n t i l  i t  was determined t h a t  
no major flaws existed. The responses t o  these pre-survey tes ts  provided valuable informat ion 
on the f i n a l  wording o f  several questions. 

Survey 

On June 13, 1984, the actual telephone interviewing commenced. Because the owners of 
sure heat pumps had changed, attempts t o  locate the new owners were ma& using addresses. 
This resul ted i n  telephone c a l l s  t o  3,211 owners, o f  which there were 151 refusals and 1,010 
who could not be reached. There were 2,050 canpleted surveys; and 1,689 which were i d e n t i f i e d  
as v a l i d  by passing v e r i f i c a t i o n  and e d l t  rout ines t o  check for  survey se l f  consistency and 
agreement with tk heat pump service program data base information. The survey was performed 
by an independent firm normally engaged i n  market studies. 

Data Analysis Procedure 

P r i o r  t o  data analysis, each interview form was edi ted t o  assure tha t  the c o r r e c t  
procedure had been followed. A t  t h i s  time, coded informat ion was entered on the form. which 
would l a t e r  be used t o  ve r i f y  the v a l i d i t y  and r e l l a b l l i t y  of the informatlon being 
col lected. The next step of the process was t o  keypunch the information for  f u r t h e r  
processing. Several cunputer rout ines were used t o  i d e n t i f y  interviewer er rors ,  i n t e r n a l  
inconsistencies,  and make cmparisons wi th  acceptance standards. Dnce an in terv iew passed a l l  
o f  these va l i da t i on  checks, i t  becam a part  of the data bank. A l l  re jected i n t e r v i e w  Were 
checked t o  determine whether the problem could be resolved.. Any interviews i d e n t i f i e d  as 
unresolvable (353) were replaced wi th  a new v a l i d  interview. 

OVERALL SERVICE LIFE DISTRIBUTION 

Figure 1 shows the service l i f e  d i s t r i b u t i o n  based on an analysis of the data. The 
ac tua r ia l  d i s t r i b u t i o n  curve(3) i s  the appropriate curve t o  use i n  pro ject ing the expected 
l i f e  o f  any generic k a t  pump. The curve i n  Figure 1 i s  o f  great significance, s ince it 
ind icates that  the median service l i f e  (age when 50% o f  the heat pumps are s t i l l  i n  operation. 
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and 50% have been replaced) o f  heat pumps i n  Alabama i s  approximately 20 years, as opposed t o  
t h e  more comnonly held be l i e f  of 14-15 years for a i r -condi t ion ing systems and even less for  
heat pump systems. Furthermore, a t  age 15, approximately 75% of a l l  heat pumps surveyed are 
s t i l l  i n  ac t i ve  use. 

Analysis o f  the heat pump service program maintenance records has shown t h a t  on t h e  
average, a reasonable f ract ion of the heat ps w i l l  have required servic ing a t  least  once 
dur ing the f i r s t  t en  years o f  operation.(!Y The curve i n  Figure 1 i s  hence even more 
s i g n i f i c a n t  because i t  conclusively tho* t h a t  heat pumps i n  Alabama have very long service 
l i v e s  despi te the p robab i l i t y  t ha t  by age 20, a number of the heat pumps w i l l  have had 
servic ing,  some major. I n  other wards, canpressor f a i l u r e  o r  other major serv ic ing c l e a r l y  
does not mandate e a r l y  re t l renent  o f  the un i t .  If such major serv ic ing i s  c o r r e c t l y  
perfomed, the u n i t  should continue t o  operate s a t i s f a c t o r i l y  f o r  an extended period of tine. 

SERVICE LIFE FOR VARIEPdNUFACTURERS 

Figures 2 through 7 show the service l i f e  d i s t r i b u t i o n s  for  manufacturers A. B, C. 0. E, 
and (as a s ing le group) F through V. Cnce again, the ac tua r ia l  curves shown are the 
appropriate curves t o  examine f o r  predic t ing the expected p r o b a b i l i t y  o f  surv iva l  o f  any given 
heat pump for  the respective manufacturers. 

The f igures show that :  

-- Manufacturer 6 ' s  heat pumps have the longest service l i f e  with, on tk average, 
approximately 62% of the uni ts  expected t o  be i n  operat ion a t  age 20. and a median 
service l i f e  notably i n  excess of 20 years. 

-- Hanufacturer A's and D ' s  heat pumps have canparable service l i f e .  w i th  approximately 
52-532 o f  the un i t s  expected t o  be i n  operation a t  age 20, and a median service l i f e  
s l i g h t l y  i n  excess of 20 years. 

-- Manufacturer Cos heat pumps have s l i g h t l y  shor ter  service l i f e ,  wi th  approximately 
45% expected t o  be i n  operation a t  age 20, and a median service l j f e  of approximately 
19.5 years. 

-- Manufacturer E's k a t  pumps are few and the curve i s  not re l i ab le ,  but the observed 
behavior i s  consistent with the other heat pumps discussed above. 

-- Manufacturers F-V, as a group, have t h e  shortest  expected service l i f e ,  w i th  a median 
service l i f e  of approximately 16 years. Note. however, t h a t  there were l ess  than 173 
of the various brands F through V i n  t o t a l  i n  the e n t i r e  survey sample. which i s  why 
they Were lumped i n t o  a s ingle group. 

These d i s t r i b u t i o n s  are estimated fran data pooled Over d i f ferent  years of i n s t a l l a t i o n  
fo r  each manufacturer. However. tk pooling i s  acceptable because year of  i n s t a l l a t i o n  does 
not appear t o  a f fec t  service l i f e .  This i s  p a r t l y  due t o  the fact t ha t  market and other sales 
promotion a c t i v i t i e s  were found t o  have a major inf luence on the decision t o  replace units. 

This i s  a r e s u l t  
o f  the small numbers of heat pumps o f  those manufacturers a t  higher ages. none of which 
fa i led,  and of the weighting given t o  age a t  replacement i n  tk actuar ia l  method o f  analysis. 
For a larger  sample of such heat  pumps, the curves would decrease a t  higher ages. 

The ac tua r ia l  curves for manufacturers B and E are f l a t  a t  higher ages. 

EFFECT OF REPLACING-ONLY WHEN A HEAT PUMP F A I E  

Since it was found tha t  s l i g h t l y  less than h a l f  of the heat pumps replaced w r e  s t i l l  
operational when removed fran service, i t  was thought useful t o  estimate the service l i f e  
d i s t r i b u t i o n  t h a t  would r e s u l t  i f  a l l  heat pumps had been replaced only a t  time of fa i lure.  
Figure 8 shows both the observed actuar ia l  d i s t r i b u t i o n  (frm Figure 1) o f  service l i f e ,  and 
the speculated ac tua r ia l  pro ject ion of  service l i f e  assuming un i t s  were only replaced a t  t ime 
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of fa i lure.  As expected, the median heat pump service l i f e ,  if replacement were done only a t  
t i m e  of fa i lure,  i s  considerably longer than the 20  years observed i n  t h i s  study, which serves 
t o  point  out the impact of homeowner perceptions on the replacement decision, and the 
influence t h a t  marketing and incent ive programs can have on such decisions. 

CONCLUSIONS 

1. A t o t a l  of 96.4% of the respondents surveyed were i d e n t i f i e d  as s t i l l  having heat pumps. 
another 1.6% reportedly have other foms of e l e c t r i c  heating (possible repo r t i ng  e r r o r  - 
they could also have been heat pumps). 

2. A large percentage o f  the o r ig ina l  known heat pump sample are s t i l l  i n  operation. w i t h  
more than 502 of the un i t s  20 years o l d  s t i l l  i n  ac t i ve  use, 75% of the u n i t s  15  years 
old. and near ly 1 0 4  f o r  un i t s  10 years old. 

3. The median age t o  replacement (age a t  which 5M of the u n i t s  have been removed f ran 
service and 502 s t i l l  remain i n  service) i n  Alabama i s  approximately 20 years. 

4. The observed range o f  median replacement l i f e  was from 16 years t o  notably i n  excess o f  20 
years, w i th  the overwhelming ma jo r i t y  of the surveys favoring the longer l i ves .  

There were no convincing differences i n  service l i f e  between younger and o lder  un i ts ,  due 
i n  large measure t o  the types of factors t h a t  were found t o  impact the replacement 
decision. 

6. S l i g h t l y  l ess  than 50% of the r e l a t i v e l y  small number of u n i t s  t h a t  were replaced Here 
s t i l l  f u l l y  operational a t  the t i m e  of replacement. Such replacements appear t o  have been 
motivated both by the perception of expected l i f e ,  and by marketing and pranotional 
e f f o r t s  o f  dealer/contractors and t h e  l o c a l  u t i l i t y .  

5. 

This survey has revealed t h a t  heat pump service l i f e  i n  Alabama i s  considerably b e t t e r  
than a l l  values previously published by others. Furthermore, the resu l t s  of t h i s  survey 
provide conclusive evidence that,  if proper ly performed, major servic ing of heat pumps does 
not appreciably degrade heat punp service l i f e .  b r e w e r ,  age o f  the heat pump u n i t  alone 
need not be a determining factor i n  making a replacement decision. 
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Derivation of W A C  Units in Service vs. Age 
and Probability of Failure vs. Age 
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Years in Service 

Model of probability of failure within 12 months: 

Example: In year 10, 96.15 percent of units are still in service (a). 
In year 11, 92.31 percent of units are still in service (b). 
In year 10, the probability of a unit failing within 12 months = 

(96.15 - 92.31)/96.15 * 100% ~ 4 . 0 %  

In year 15, the probability of a unit failing within 12 months = 

(76.92 - 73.07)/76.92 * 100% = 5.0% 

In year 22, the probability of a unit failing within 12 months = 

(50.0 - 46.15)/50.0 * 100% = 7.7% 
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Table of Selected FPSC-Approved 
Energy Efficiency and Conservation Programs 
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GULF POWER COMPANY 

- Year 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

1999 Ten Year Site Plan withoui 
GC Conversion Proclram 

Net Firm Net Firm 
Summer Winter 

Peak Peak 
Demand. MW Demand, MW 

2,175 2,071 

2,207 2,105 

2,234 2,121 

2,265 2,135 

2,280 2,139 

2,309 2,154 

2,347 2,178 

2,383 2,200 

2,425 2,229 

2,466 2,258 

1999 Ten Year Site Plan with GC 
Conversion Program as Filed 
Net Firm Net Firm 
Summer 

Peak 
Demand, MW 

2,174 

2,203 

2,228 

2,256 

2,269 

2,297 

2,335 

2,371 

2,413 

2,454 

Winter 
Peak 

Demand, MW 

2,074 

2,114 

2,135 

2,155 

2,165 

2,182 

2,206 

2,228 

2,257 

2,286 


